NISTIR 8236

Test Scenarios for Mission Critical
Push-To-Talk (MCPTT) Off-Network
Mode Protocols Implementation

Priam Varin
Yishen Sun
Wesley Garey

This publication is available free of charge from:
https://doi.org/10.6028/NIST.IR.8236

NST

National Institute of
Standards and Technology
U.S. Department of Commerce



NISTIR 8236

Test Scenarios for Mission Critical
Push-To-Talk (MCPTT) Off-Network
Mode Protocols Implementation

Priam Varin

Yishen Sun

Wesley Garey

Wireless Networks Division
Communications Technology Laboratory

This publication is available free of charge from:
https://doi.org/10.6028/NIST.IR.8236

October 2018

U.S. Department of Commerce
Wilbur L. Ross, Jr., Secretary

National Institute of Standards and Technology
Walter Copan, NIST Director and Undersecretary of Commerce for Standards and Technology



Abstract

The document provides both an overview and technical details of test scenarios that are
designed by our group. These test scenarios can be used to check the protocol implementation
of the 3rd Generation Partnership Project (3GPP) defined off-network mode operations of
mission critical push-to-talk (MCPTT), covering floor control, call control, and call type
control. This report includes test scenarios for basic group calls, broadcast group calls, and
private calls. A test scenario is presented in a table format, and sometimes is accompanied by
a figure that shows the protocol messages exchanged over the air as well.
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1. Introduction

1.1. Motivation

Public safety agencies require real-time applications. Mission critical voice (MCV) real-time
application remains the most critical means of communications for first responders in
emergency situations and cannot be compromised. The major MCV communication device is
using the mission critical push-to-talk (MCPTT) technology, which achieves public safety
grade PTT voice quality. A few general public safety requirements/expectations of push-to-
talk communications over Long Term Evolution (LTE) may be found in [1]. The 3rd
Generation Partnership Project (3GPP) working groups have defined a set of specifications [2-
7] for MCPTT operations over LTE in its recent releases: Release-13, Release-14, and Release
15, for both on-network mode and off-network mode.

When mission critical voice communication is desired while first responders are out of LTE
network coverage or when the network coverage is very weak, it is a very attractive or the only
feasible option for public safety users to operate in MCPTT off-network mode. However, due
to the lack of time or effort spent on off-network scenarios by the 3GPP working groups, the
completeness and correctness of MCPTT off-network mode are yet to be fully verified. In fact,
although the relevant 3GPP Release-13 specifications were officially completed in March
2016, quite a number of change requests (CRs) were submitted to LTE work groups to correct
errors. New features and enhancements of existing functionalities were discussed for Release-
14 and Release 15, as well. Therefore, evaluating the performance and limitations of MCPTT
off-network operations is of primary interest to the public safety community. For this reason,
it is one of the main research focuses of our division. Unless noted otherwise, the MCPTT
protocols, research findings, or both that will be discussed in the remainder of the document
all refer to MCPTT off-network mode.

Since the spring of 2016, our group has been developing an MCPTT off-network mode model
in ns-3. Major features of this model include basic group call capability, broadcast group call
capability, private call capability, floor control, call control, call type control, and emergency
alert. In order to check the correctness of protocol implementation defined in that ns-3 model,
our group has designed 61 test scenarios for MCPTT off-network mode operations. Future
revisions of this document may include additional scenarios. These test scenarios were used to
check our implementation of the MCPTT off-network mode protocols using ns-3 simulation
tool. As can be seen from the example shown in Section 1.3, as well as throughout the
remaining document, these test scenarios are based on the 3GPP MCPTT off-network mode
protocols and are not ns-3 specific. Therefore, there are potential benefits of utilizing these test
scenarios to verify the MCPTT off-network mode protocol implementations in other
embodiments, e.g., prototype or commercial devices. Utilizing the information provided in
these scenarios, one could create conformance tests or interoperability tests, as shown through
examples in the Appendix.

1.2. Overview

The remainder of the document is organized as follows. Example test scenarios are given in
Section 1.3, so that the interpretation and utilization of a test scenario may be illustrated in
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more details. Section 2 is the collection of all test scenarios that our group has designed for
MCPTT off-network mode basic group call, including 14 test scenarios on floor control
(Section 2.1), 12 test scenarios on call control (Section 2.2), and 21 test scenarios on call type
control (Section 2.3). Section 3 summarizes all test scenarios we designed for MCPTT off-
network broadcast group call, including 4 scenarios on call control (Section 3.1). Section 4
presents test scenarios developed for MCPTT off-network private call, including 8 scenarios
on call control (Section 4.1) and 8 scenarios on call type control (Section 4.2). Summary and
future work is discussed in Section 5.

Test scenarios are designed to cover possible state transitions, as well as the main procedures
of MCPTT off-network mode operations.

1.3.  Testscenario examples

In this section, a test scenario example will be explained in detail, in order to help the
interpretation and utilization of other test scenarios listed in the remainder of the document.

Each test scenario is presented in a table format. The table captures important information that
needs to be checked for each test scenario, such as event triggers, sequences, message
exchanges, timers, counters, and states. In addition to the table, a corresponding figure is
included in some of the test scenarios. The figure is provided to highlight the sequence of
MCPTT messages exchanged over the air, and thus can be used as a reference for the design
of 3GPP working group, RANS, test scenarios. Note that the information contained in a figure
is a subset of information already included in the table of the same scenario. However, a figure
provides a better visualization of the interaction between users and the timeline of events. For
those test scenarios where there are none or very few over-the-air messages involved, a figure
is not shown.

As an example, Table 1 is the corresponding table of the “Floor Release” test scenario with 2
User Equipments (UEs) in the MCPTT group call. The 1% row names the columns, which will
be explained in more details later in this section. The 2" row specifies the initial states of each
UE when the test scenario starts. Starting from the 3" row, the table lists a sequence of events
organized chronologically, from the earliest (at the top of the table) to the latest (at the bottom
of the table). Each row corresponds to an event/step of the test scenario, and there are 2 steps
in this example, shown as 3" and 4" row in Table 1.

Table 1: Floor release, 2 UEs (example)

Timeline | Triggering event UE A_sFate UE B _st_ate Conseqyent Referen_ce
transition transition behavior for details
0 O: has O: has no
j ) permission permission j )




UE A state UE B state Consequent Reference

Tlruellie | UTlegesline sent transition transition behavior for details

UE A receives
MCPTT
indication to stop

UE A sends Floor
Release, starts T230,

. stops T206 and T207
sending the Real- (if running), and
TO time Transport O: silence - 9). 7.2355
clears
Protocol (RTP) Svnchronizati
ackets ynchronization
P SouRCe (SSRC) of
(No Queued Floor current arbitrator
Requests at UE A)
UE B stops
rendering RTP
packets, stops T203
(if running), starts
TO + UE B receives L T230, may send
t AB1 Floor Release i O: silence Floor Idle 12343

notification to
MCPTT user, and

clears SSRC of
current arbitrator

Each column of the table focuses on a specific aspect of the test scenario:

The first unlabeled column numbers the rows in the table for easy referencing. The row
labeled zero provides the initial starting states for each scenario. The row numbers provide
the ordering of the events/steps in the scenario.

“Timeline” is the timing of the event described in the row. TO denotes the start time of
every scenario, and the timing of each event is indicated in the form of a time increment in
addition to the timing of the previous event wherever possible, e.g., TO +t_AB1. The letters
A, B or C in the time increment symbol indicate the main contributor of the time increment.
t ABX represents the transmission delay from UE A to UE B. t BAX represents the
transmission delay from UE B to UE A. t_Ax represents the time between TO and the
moment the stated action is performed at UE A. The “x” represents the ordered instance,
e.g., t AB1 is the first instance of the transmission delay between UE A and UE B and
t AB2 is the second instance of the transmission delay between UE A and UE B.
“Triggering event” indicates the event that occurs at the time specified by “Timeline” of
the same row. The triggering of such an event may result in a UE state transition, as well
as consequent behavior, which are specified in other columns. A triggering event can be a
timer expiration, a counter reaching its upper bound, the reception of a specific message
(e.g., “UE B receives Floor Release™), the sending of RTP packets, etc. A triggering event
may also include certain conditions that need to be met, e.g., “No Queued Floor Request
at UE A” in row 3; such conditions shall be displayed between parentheses in an italic font.
“UE A state transition” and “UE B state transition” indicate whether there are any changes
in the UESs’ states during this event, and if yes, to which state. In Table 1, UE A starts in
the “O: has permission’ state, and then transitions to the ‘O: silence’ state after the first
event. UE B starts in the ‘O: has no permission’ state, and then transitions to the ‘O: silence’
state after two events.

“Consequent behavior” lists the actions that shall be taken immediately as the consequence
of the “Triggering event”. These actions focus on timer start/stop, counter maintenance,
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the type of control messages to be generated, the indication to MCPTT user, the handling
of RTP packets in general, and the update of certain key parameters. Further details of how
to set control message fields, update other parameters or both can be found by referring to
the corresponding clause(s) provided in column “Reference for details”. Note that if more
than one action is present per UE, they are separated by commas. If there are more than
one UE, a semicolon is used to separate the list of actions for UE from the list of actions
for another UE. If several UEs share the same set of action(s) (e.g., share the same
“Reference for details” clause), they may be grouped together.

“Reference for details” provides references to the corresponding clause(s) in 3GPP
specifications which are used as the basis when designing the test scenario and which are
associated with that particular event. For floor control, test scenarios are designed based
on 3GPP TS 24.380 v14.3.0 [5]. For call control and call type control, test scenarios are
designed based on 3GPP TS 24.379 v14.2.0 [4]. These references are listed in the same
order as that of the UEs described in the “Consequent behavior” section.

Additionally, throughout the table, several other color and font schemes are used:

A UE represented in a bold font (such as “UE A”) indicates that this UE is the main
protagonist at play in a given cell description: in a “Triggering event” column, that means
the embolden UE is the one for which we expect an action to occur before the scenario
continues to unfold; in a “Consequent behavior” column, that means the text description
represents the behavior for that embolden UE.

A blue-font text indicates an MCPTT message (such as “Floor Request™)

A green-font text indicates an MCPTT timer or counter (such as “T205” or “C205”,
respectively)

Supplemental conditions and/or explanations can be encountered in various columns (such
as already mentioned in the “Triggering event” column) by being displayed between
parentheses using an italic font.

As another example, Fig. 1 is the figure corresponding to test scenario “Floor request — deny”.
The interpretation of a figure follows the following practice:

State transitions of UEs, e.g., UE A and UE B in Fig. 1, are shown on the vertical axes.
Events that occur during the tests scenario are organized temporally in a “top-to-bottom”
fashion.

Directional arrows between MCPTT clients represent messages exchanged between
network entities, with the message name labeled. Arrows with solid lines indicate that
messages are received successfully, whereas dotted lined arrows represent messages that
cannot be received successfully by the MCPTT entity at the receiving UE, e.g., due to
channel loss.

Additional information may be included as well, such as timer start/stop, message
preparation. Those action descriptions follow a color code: red for UE A, blue for UE B
and orange for UE C.
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2. Test scenarios details — basic group call

A brief overview of test scenarios to be discussed in this section is summarized by Table 2:

Table 2: Test scenarios overview

Subject Sub-area Number of | Reference 3GPP
scenarios specifications
Basic Group Call | Floor Request 5 TS 24.380 v14.3.0
— Floor Control | Floor Release 4
Session Initialization 4
Session Release 1
Basic Group Call | Call Setup 3 TS 24.379v14.2.0
— Call Control Call Merge 1
Call Release 7
Call Reject 1
Basic Group Call | Call Type Initialization 10 TS 24.379 v14.2.0
— Call Type Call Type Upgrade 3
Control Call Type Downgrade 4
Call Release 2
Call Merge 2
Broadcast Group | Call Setup 2 TS 24.379v14.2.0
Call - Call Call Release 2
Control
Private Call — Call Setup 5 TS 24.379 v14.2.0
Call Control Call Cancellation 2
Call Expiration 1
Private Call — Enter Private Call 1 TS 24.379 v14.2.0
Call Type Enter Private Emergency Call 1
Control Private Call Upgrade 3
Private Call Downgrade 3

2.1.

Basic group call — floor control

Floor control is the arbitration system in an MCPTT Service that determines who has the
authority to transmit (talk) at a point in time during an MCPTT call [2].

The state transitions that are analyzed in each test scenario of Section 2.1 are based on Fig.
7.2.3.1-1 of [5]. Floor control test scenarios can be categorized into 4 groups: floor request,
floor release, session initialization, and session release.

2.1.1. Floor request

2.1.1.1.Floor request — idle



This scenario describes the process of requesting the floor, with all (e.g., 3) participants idle,
i.e., beginning in the *O: silence’ state. In this scenario, no other user intends to take the
floor, except the one (UE A), which sends the floor request message. After multiple rounds
of sending floor request messages, UE A assumes the floor. The other UEs’ actions to the
received floor control messages are shown.

Scenario Purpose: To observe that one and only one UE will become floor arbitrator and
begin transmitting (talking) when there is currently no active floor arbitrator and the details of
the protocol that allow this to happen.

Table 3: Floor request — idle

N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition | transition | transition behavior for details
0
- - O:silence | O:silence | O:silence - -
1
UE A sends Floor
UE A O: Request, stops
TO pushes PTT pending - - T230, starts T201 7.2.3.3.2
button request and initializes
C201
2
UE B and 7231
To+ UEC UEBand UEC (7.2.3.35
receive - - - discard the floor applicable
t AB1 :
= Floor control message to private
Request call only)
3
UE A resends
UEAT201 Floor Request,
T0+T201 expires ) i ) starts T201 and 1.236.9
increments C201
4 UE B and 7231
TO+ T201 UEC UEB and UE C (7.2_.3.3.5
receive - - - discard the floor applicable
+t AB2 :
Floor control message to private
Request call only)
5 UE A resends
To+ UE A T201 Floor Request,
- . - - - and starts T201 7.2.3.6.9
2*T201 expires .
and increments
C201




Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition | transition | transition behavior for details
6 To+ UE B and 7.23.1
an .2.3.3.
(n-1)* UEC UEBand UEC 7.2.3.35
T201 + receive - - - discard the floor applicable
t ABN Floor control message to private
— Request call only)
! UE AT201
TO + expires O: has i ) UE A sends Floor 7936.6
n*T201 (C201 at permission Taken e
upper limit)
°| Tos UE B and LthE BTZHSdOUsZrCt:
n*T201 + UEC ) O:hasno | O:hasno TgOB and set 79336
t AB receive permission | permission e
SSRC of granted
(n+1) Floor Taken ’
floor arbitrator

And the corresponding figure is Fig. 2:

e Apushes PTT button
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e Atimer T201 expires
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Floor request - idle
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—
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e Atimer T201 expires

e Astarts T201 and increments C201 TT—Floor Reg A
lJESt\OﬂrPLequest\>

o BstopsT230

o Bstarts T203

e Atimer T201 expires for the

e CstopsT230
Nth time P

e C starts T203

———
Floor Ta ken\%m’;aken\J
\ ]

O: has permission

‘ 0: has no permission

‘ O: has no permission

Figure 2: Floor request — idle

2.1.1.2.Floor request — idle multiple floor requests

This scenario describes the process of requesting the floor, in an alternative way compared to
the previous scenario: all three participants begin in the “O: silence’ state and are at first not
interested in taking the floor, hence transitioning to the ‘O: start-stop’ state. After a while,
two users — UE A and UE C — declare their intention to take the floor.



Scenario Purpose: To observe that a UE will become floor arbitrator when there is currently
no active floor arbitrator and when two UEs requested the floor at a close time; to also
observe that after being granted the floor and once done talking, the floor arbitrator tries to
pass on the floor to the other queued user.

Table 4: Floor request — idle multiple floor requests

L Triggering | UE A state | UE B state | UE C state Consequent RefETense
Timeline o o o . for
event transition | transition | transition behavior .
details
0
- - O:silence | O:silence | O:silence - -
1
UE A terminates
To UE A_T230 O: start- i ) t_hg floor 72337
expires stop participant state
transition diagram
2
UE B terminates
TO + UE B T230 ) O: start- ) the floor 79337
t Bl expires stop participant state o
transition diagram
3
;FOCI UE C terminates
— UE C T230 O: start- the floor
(with . - - - 7.2.3.3.7
t Cl> expires stop participant state
© B1) transition diagram
4
et
t C2 UEC O: articipant, sends
(with presses - - pending P pant, 7.2.3.25
Floor Request,
t C2> | PTT button request
t c1) starts T201 and
- initializes C201
5
UE A and
TO + UEB UE A and UE B
t C2+ receive - - - discard the floor 7.23.1
t CAl Floor control message
Request




Timeline Triggering | UE A state | UE B state | UE C state Consequent Ref:g:?nce
event transition transition transition behavior .
details
6
TO + UE A creates an
t Al UE A o instance of floor
(with " i participant, sends
presses pending 7.23.25
LAL> PTT button request Floor Request,
t C2+ q starts T201 and
t_CAl) initializes C201
7
UE B and UE B discards the
TO + UEC floor control 7.23.1
t Al+ receive - - message; 7.2.3.6.10
t AB1 Floor UE C restarts T201
Request and resets C201
8
To+ UE A sends Floor
t AL+ UE A T201 ) i Request, starts 7236.9
T201 expires T201 and o
increments C201
9
To+ UE B and UE B discards the
t AL+ UEC floor control 7231
= receive - - message; .
tT,iOB12++ Floor UE C restarts 7201 | /23610
— Request and resets C201
10
UE AT201
TO + expires .
t AL+ | (upper limit pe(r)rﬁizzl?on - UE ATSZES; Floor 7.2.3.6.6
n*T201 of C201
reached)
11 UE B creates an
instance of floor
participant, sets
SSRC of current
To+ UE B and floor arbitrator to
t AL+ UEC O has no SSRC of UE A, 7.23.2.6
N*T201 receive - el;mission and starts T203; 7.2.3.6.11
+t AB3 Floor P UE C sets SSRC of
— Taken current floor
arbitrator to SSRC
of UE A, restarts
T201 and resets
C201

10



Reference

Timeli Triggering | UE A state | UE B state | UE C state Consequent
imeline . o o, . for
event transition | transition | transition behavior details
12
tT£1++ UE C sends Floor
- UE C T201 Request, starts
* _ - - 1
ftT,ig,lg, expires _ T201 and 72369
+T201 increments C201
13 To+ UE A stores the
t AL+ UE A and request and sends
- UEB Floor Queue
r:T,ig,lg, receive - - - Position Info; 7?221’
+ 2014 Floor UE B discards the B
t CA2 Request floor control
- message
141 10+ UE B and .
t AL+ UE C UE B discards the
n*T201 | receive ﬂ?r?ers‘;g”go' 7231
+t_AB3 Floor - - O: queued UE C updgte's the 7.2.3.6.3
+T201+ Qu_ege queue status, and
t CA2 + Position stops T201
{_AB4 Info P
15 TO +
t A2
(with
22> | ues
< sends RTP - - - UE A starts T206 7.2.35.2
n*T201 media
+t AB3
+ T201+
t CA2 +
t AB4)
16
UE B renders RTP
To+ UE B and packets, starts
t A2+ UEC ) i ) T203; 7.2.3.4.6
T AB5 receive UE C renders RTP 7.2.3.8.2
— RTP media media, and starts
T203
17
tT%; UEC UE C sends Floor
(Vvith requests the Queue Position
t C3> queue - - - Request, starts 7.2.3.8.11
A2 + position T204 and
t:ABS) information initializes C204

11




L Triggering | UE A state | UE B state | UE C state Consequent REFIEES
Timeline . . . - for
event transition | transition | transition behavior .
details
18 UE A and UE A sends Floor
UEB Queue Position
TO + receive Info;
t C3+ Floor - - - UE B discards the 7?22?
t CA3 Queue floor control e
Position message
Request
19
UE B and UE B discards the
UEC
TO + . floor control
receive . 7.2.3.1
t C3+ Floor ) i ) message; 72383
t CA3+ UE C updates the e
Queue o
t AB6 Positi queue position, and
osition
stops T204
Info
20 UE A stops T206
TO + and T207, sends
t A3 Floor Granted to
(with UE A stops O: UE C, sets stored
t A3> sending pending - - SSRC of current 7.2.35.6
t C3+ | RTP media granted floor arbitrator to
t CA3 + SSRC of UE C,
t ABG6) starts T205 and
initializes C205
21 UE B stops
rendering RTP
packets, sets stored
SSRC of candidate
UE B and floor arbitrator to
TO+ UEC SSRC of UE C, 7.2.3.45
t A3+ receive - - - and starts T203; 7.2.3.8.6
t AB7 Floor UE C stops
Granted rendering RTP
packets, notifies
the user about the
floor grant, and
starts T233
22
TO +
t A3+ | UECT233 .
{ ABT + expires - - O: silence UE C starts T230 7.2.3.8.7
T233

And the corresponding figure is Fig. 3:

12
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Figure 3: Floor request — idle multiple floor requests
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2.1.1.3.Floor request — queued

This scenario describes another possible process of requesting the floor, with participants
beginning in the *O: has permission’ and the ‘O: has no permission’ state. Queuing is supported
and used in this scenario: a floor participant will ask for the floor, wait in queue and finally be
granted the floor. For the first few steps of this scenario, it is assumed that UE B does not
receive the various floor request messages until a later time (TO + 4*T201 + t_AB5). In this
scenario, in addition to the multiple transmissions and receptions of floor request messages,
several timer expirations (timers T201 and T205) are observed.

Scenario Purpose: To observe that a floor request is properly handled by the floor arbitrator.
That is the floor request is queued and later the floor is granted.

Table 5: Floor request — queued

Timeli Triggering | UE A state | UE B state | UE C state Consequent e
imeline . .. o, . for
event transition | transition | transition behavior .
details
0 O: has no O: has O: has no
) ) permission | permission | permission ) )
1 .
T0 LrJ1E 'STT %:' UEQ“S:ST;;I? 7.23.4.2
pusbuE:on ?’gGUIers]? ) ) T201 and initializes e
C201
2 UE A resends
TO + UEAT201 ) i ) Floor Request, 79369
T201 expires starts T201 and e
increments C201
3 UE A resends
TO + UEAT201 ) i ) Floor Request, 72369
2*T201 expires starts T201 and e
increments C201
4 TO+
t Bl UEB
(with sends RTP - - - UE B starts T206 7.2.35.2
t Bl> packets
2*T201)
5 To + Uié gnd UE A restarts
t BL+ receive ) i ) T203, and resets 7.2.3.6.2
T BAL RTP C201; 7.2.3.4.6
- UE C restarts T203
packets
6
UE A sends Floor
TO + UE A T201 ) i ) Request, and starts 7236.9
3*T201 expires T201 and e
increments C201

14




Reference

Timeli Triggering | UE A state | UE B state | UE C state Consequent
imeline . . . - for
event transition | transition | transition behavior .
details
! UE A sends Floor
TO+ UE A T201 ) i ) Request, starts 7236.9
4*T201 expires T201 and o
increments C201
8 To+ UEB UE B stores the
4%T201 receives ) i ) request, and sends 79354
+t ABL Floor Flopr_ Queue
— Request Position Info
9 UE A and
UEC
41-.'9251 receive UE A updates the
+t ABL Floor O: queued - - queue status and 7.2.3.6.3
+t BA2 Qu_ege stops T201
Position
Info
10 TO+
t B2
(with + UE B
* sends RTP - - - UE B starts T206 7.2.35.2
4*T201 ackets
+tABL | P
+t BA2)
11 UE A and
TO+ UEC UE A restarts
t B2 + receive - - - T203; ;ggig
t BA3 RTP UE C restarts T203 e
packets
12 UE B stops sending
RTP packets, sends
Floor Granted,
stops T206 and
TO+ T207 (if running),
t B3 sets SSRC of
(with relf;sis ) per%ing ) current arbitrator to 79356
t B3> PTT button granted SSRC of user (UE o
t B2 + A) to whom the
t BA3) floor was granted,
starts T205 and
initializes C205
(the upper limit
value of C205 is 3)
13 UE A starts T233,
and shall notify the
UE A and MCPTT user of
TO + UEC Floor Grant; 72386
t B3+ receive - - - UE C restarts T203 7'2'3'4'5
t BA4 Floor and sets the stored e
Granted SSRC of the
current arbitrator to
the SSRC of UE A

15




Reference

Timeli Triggering | UE A state | UE B state | UE C state Consequent
imeline . .. o, . for
event transition | transition | transition behavior .
details
14 To+ UE B sends Floor
t B3+ UE B_T205 ) i ) Granted, restarts 79373
205 expires _ T205 and
increments C205
15 UE A and
T0 + rgciise UE A shall notify
t B3+ Floor ) i ) the MCPTT user of 7.2.3.8.6
T205 + Granted for Floor Grant; 7.2.34.5
t BAS UE C restarts T203
- the 2nd
time
16 UE B T205 UE B sends Floor
T+ expires (for Granted, restarts
t B3+ - - - ' 7.2.3.7.3
2*T205 the _second - T205 and
time) increments C205
17 q
T0+ UEQ a UE A shall notify
t B3+ receive ) i ) the MCPTT user of 7.2.3.8.6
2*T205 Floor Floor Grant; 7.2.345
+t BA6 G UE C restarts T203
ranted
18 UE B T205
TO + expires (the
t B3+ upper limit - - - UErS’SZ::%sZgéss’ 72374
3*T205 value of
C205 is 3)
19 TO +
t Al
(with UE A O has
t A1> | pushesPTT e - - UE A stops T233 7.2.3.8.8
B3+ button permission
2*T205
+t BA6)
20
TO+
t A2 UE A
(with sends RTP - - - UE A starts T206 7.2.35.2
t A2 > packets
t Al)
21 To+ UEE g”d UE B starts T203,
. O: has no and stops T233 and 7.2.3.7.2
t A2 + receive - S - )
{ AB? RTP permission T205; 7.2.3.4.6
= UE C restarts T203
packets

And the corresponding figure is Fig. 4:
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Figure 4: Floor request — queued

2.1.1.4.Floor request — denied

This scenario describes yet another possible outcome of requesting the floor, with participants
beginning in the ‘O: has permission’ and the ‘O: has no permission’ state. Queuing is not
supported here or the queue is already full or that the Floor Request message does not contain
information that queuing is supported, so the floor participant asking for the floor is denied
permission to take the floor and because the floor request is not pre-emptive.

Scenario Purpose: To observe that the floor request from UE A is denied by the floor arbitrator
and UE A makes no further floor requests.

17



Table 6: Floor request — denied

Timeline Triggering UE A state UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
0 O: has no O: has O: has no
) ) permission | permission | permission ) )
1 UE A sends
UE A O- pendin Floor Request,
To | pushespTT | - PENAING - - starts T201 7.2.34.2
button request and initializes
C201
2 UE B analyzes
Floor Request,
UE B and generates and
T0 + rgciiSe ] ] ] Se“anFy'fm' 72354
LABI Floor UE C discards 71231
Request the floor
control
message
3 UE A provides
Floor Deny
notification to
To+ UE Aand the user, stops
UEC O: has no T201, and 7.2.3.6.4
t AB1 + . o - - _
T BAL receive permission starts 'I_'203, 7231
- Floor Deny UE C discards
the floor
control
message

And the corresponding figure is Fig. 5:
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\
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Figure 5: Floor request — denied

2.1.1.5.Floor request — pre-emptive

» Banalyzes Floor Request

This scenario describes the process of requesting the floor, when the user requesting the floor
has a higher floor priority than the current speaker.
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Scenario Purpose: To observe that the current floor arbitrator relinquishes the floor when
another user requests the floor with a higher floor priority (pre-emptive).

Table 7: Floor request — pre-emptive

L Triggering | UE Astate | UE B state | UE C state Consequent RETTETEE
Timeline o o o . for
event transition transition transition behavior detai
etails
0 O: has no O: has O: has no
permission | permission | permission
1 UEB
T0 | sendsRTP - - - UE B starts 72352
T206
packet
2 UE A and
UEC
TO + . UE Aand UEC
tBAL | 'TF ; ; ; start T203 7:2:34.6
packets
3 UEB
tT_%I sends RTP - - - UETBZS(E&”S 72352
packet
R Uiéénd UE Aand UE C
t B1+ . - - - 7.2.3.4.6
{ BA? receive start T203
— RTP packet
5 UE A
TO+ | ication
E_Aﬁ from o . :.JE A sends
wit : pending Floor Request,
t Al> Sggri-r:; request ) ) starts T201 and 71.234.2
t B1+ initializes C201
the user
t_BA2)
wants to
send media
6 UEB
determines
UE A's pre-
emption priority
is higher than its
own priority,
UE B and stops sending
TO + UEC O: RTP packets, 79357
t Al + receive - pending - stops T206 and ‘7'2'3‘1
t AB1 Floor granted T207(if o
Request running), sends
Floor Granted,
starts T205 and
initializes C205;
UE C discards
the floor control
message
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Reference

Timeli Triggering | UE Astate | UE B state | UE C state Consequent
imeline . . o . for
event transition transition transition behavior .
details
7 UE A stops
rendering RTP
packets, stops
T201 and T203,
and may provide
floor granted
notification to
To+ UE A and MCPTT user;
LAL+ rchiSe O: has - - reLr:(IJIEerCinsg';t??p'ls'P 7.2.36.7
t AB1+ ) permission 7.2.3.45
t BA3 Floor packets, restarts
— Granted T203, sets the
stored SSRC of
candidate
arbitrator to the
SSRC of UE A,
and may provide
floor taken
notification
8 UE B resends
tT£1++ UE B T205 Floor Granted,
— . - - - restarts T205 7.2.3.7.3
t AB1+ expires .
T205 and increments
C205
9 UE A discards
the floor control
message;
t Al+ UE.C Participant (UE 7.2.31
t AB1+ receive - - - . 7.2.34.5
T205 + Floor B) seﬁdlng the
t BA4 Granted Floor Granted
- matches SSRC
of current
arbitrator (UE
A)
10 TO +
t A2
(with UE A
LA2> | sendsRTP : : : VEASAms | 12352
t ABL + packets
T205 +
t BA4)
11
UE B and UE B stops
TO + UEC T205 and T233,
t A2 + receive - 0: h".’ls no - and starts T203; 7'5'2'7'2
 AB2 RTP permission UE C starts 7.2.3.4.6
Packets T203
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And the corresponding figure is Fig. 6:
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Figure 6: Floor request — pre-emptive

2.1.2. Floor release

2.1.2.1.Floor release by the floor arbitrator

* Bstarts T206

e CstartsT203

* Bstarts T206

e CstartsT203

e Bstops T206 and T207

e Bstarts T205 and initializes C205
e (CstartsT203

e Cstores SSRC of A

e Btimer T205 expires
* Bstarts T205 and increments C205

e CstartsT203

e Bstarts T203
e Bstops T205 and T233

In this scenario, one user has the permission to talk (floor arbitrator), while the other one does
not. The floor arbitrator (UE A) stops talking and releases the floor and there is no other user
waiting in the queue. It is assumed in this scenario that the floor participant (UE B) receives
Floor Release message before the expiry of its own T203 timer.

Scenario Purpose: To observe that when the current arbitrator stops transmitting with an
empty queue, that it sends a Floor Release message and that the participants go back to the “O:

silence” state.

Table 8: Floor release by the floor arbitrator

L Triggering | UE A state | UE B state . Reference
Timeline o o Consequent behavior .
event transition [ transition for details
0 i i O: has O: has no i i
permission | permission
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L Triggering | UE A state | UE B state . Reference
Ve event transition | transition G e S ey for details
1
UE A
TO sends RTP - - UE A starts T206 7.2.35.2
packet
2
UEB
T0+t_AB1 P - . UE B restarts T203 7.2346
packet
3 UE A
receives UE A sends Floor
MCPTT Release, starts T230,
TO+t Al indication o i stops T206 and T207 (if
(witht_Al >t AB1) to stop O: silence running), and clears 12355
sending SSRC of current
RTP arbitrator
packets
4
UE B stops rendering
UE B RTP packets, stops T203
TO+t Al +t AB2 . and starts T230, may
(with (L Al+t_AB2) rchlf)'z)’fs - O: silence send floor idle 7.23.4.3
< (t_ AB1+T203)) Release notification to MCPTT
user, and clears SSRC of
current arbitrator

2.1.2.2.Floor release by a queued floor participant

In this scenario, one user has permission to talk, and another is queued. The queued user
removes his request at the beginning of the test scenario.

Scenario Purpose: To observe that a queued user can cancel its floor request during a call.

Table 9: Floor release by a queued floor participant

L Triggering | UE A state | UE B state | UE C state | Consequent Reference for
Timeline o o o . .
event transition transition | transition behavior details
0 ] O: has O: has no
- - O: queued - . - -
permission | permission
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S Triggering | UE A state | UE B state | UE C state [ Consequent Reference for
Timeline . . . . .
event transition transition transition behavior details
1 UE A
receives UE A sends
MCPTT .
LT O: has no Floor Release,
TO indication S - - - 7.2.3.8.5
permission stops T233 (if
to release running)
the pending g
reguest
2 UE B removes
UE B and UE A from the
UEC queue;
TO+ receive - - - UE C discards 12353
t AB1 7.23.1
= Floor the floor
Release control
message

2.1.2.3.Floor release by the floor arbitrator with queued participants

In this scenario, one user has the permission to talk (floor arbitrator), while the other ones are
waiting in the queue. The first floor arbitrator stops talking, releases the floor, and grants the
floor to the first floor participant in the queue. The new floor arbitrator takes the floor and
talks, then stops talking for quite a while without releasing floor explicitly. After a timer (T203)
expires, other floor participants assume there is no floor arbitrator.

Scenario Purpose: To observe that a floor arbitrator can release the medium and that the floor
is correctly given to the next queued user, who becomes the new floor arbitrator. When the
new floor arbitrator stops talking but does not release the floor explicitly, observe that the other
floor participants assume that there is no longer a floor arbitrator (i.e., T203 expires).

Table 10: Floor release by the floor participant with queued participants

N Triggering | UE A state | UE B State | UE C State Consequent Reference
Timeline o, . oL : .
event transition | transition transition behavior for details
0 - - O: queued 0: .ha? O: queued - -
permission
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Timeline Triggering | UE A state | UE B State | UE C State Consequent Reference
event transition | transition transition behavior for details
UE B stops
sending RTP
packets, sends
Floor Granted
(for UE A),
stops T206 and
UEB O: runTn?r?Z;)(I;cets
TO releases - pending - ' 7.2.35.6
SSRC of current
PTT button granted .
arbitrator to
SSRC of user to
whom the floor
was granted (UE
A), starts T205
and initializes
C205
UE A stops
rendering RTP
packets, starts
T233 (if not
running), shall
notify the
U'aé é”d MCPTT user of
TO+ receive i i i Floor Grant; 7.2.3.8.6
t BAl UE C stops 7.2.3.8.9
Floor -
rendering RTP
Granted
packets, restarts
T203 and stores
SSRC of
candidate
arbitrator to
SSRC of UE A
TO +
t Al UE A
(with | pushes pTT | O has : : UEAstops | 75388
t AL > button permission T233
t BAl)
TO +
t A2 UE A
(with | sends RTP - - - UETAzgéa”S 7.235.2
t A2 > packets
t Al)
UE B and UE B stops
TO + UEC T205 and starts
t A2 + receive - O: hgs no - T203; 1.23.1.2
 AB1 RTP permission UE C restarts 7.2.3.8.2
packets T203
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Timeli Triggering | UE A state | UE B State | UE C State Consequent Reference
imeline . o o . .
event transition | transition transition behavior for details
6 UE C stops
rendering RTP
TO + . packets, clears
t A2 + UET(;élgmer i i O: pending SSRC of floor 723.8.10
t AB1+ expires request arbitrator, sends e
T203 Floor Request,
starts T201 and
initializes C201
7 UE B stops
To+ . rendering RTP
t A2+ UE B timer _ packets, clears
t ABL + T2Q3 - O: silence - stored SSRtC of 7.23.4.4
= expires curren
T203 arbitrator, starts
T230

Note: Due to the independence (not synchronized) of the timers T203 in the UEs, the
ordering of step 6 and step 7 may be reversed. We intentionally terminate the scenario at this
point and do not follow through with the reception of UE C’s Floor Request message by UE
A or UE B.

2.1.2.4.Floor release by pre-empted floor arbitrator

In this scenario, two users request the floor. Queuing is not supported. The floor is pre-
emptively granted to one of them, who shortly afterwards releases it (before sending any
RTP media).

Scenario Purpose: To observe that a user can pre-emptively request the floor and have it

granted to him, that a new user tries to request it as well, and then finally that the floor
arbitrator eventually releases the floor (before sending RTP media).

Table 11: Floor release by pre-empted floor arbitrator

Timeline Triggering | UE A state | UE B State | UE C State Consequent Reference
Event transition transition transition behavior for details
0 ) i O: has O: has no O: has no ) _
permission | permission | permission
1 UE B sends
UEB O: Floor Request
TO pusbhueﬁ;TT - eznﬂler;% - starts T201 and 7.2.3.4.2
q initializes C201
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Timeline Triggering | UE A state | UE B State | UE C State Consequent Reference
Event transition | transition transition behavior for details
UE A stops
sending RTP
packets, sends
UE A and Floor Granted,
UEC O: stops T206 and
tTg ;1 receive pending - - T207, starts 7%2é3é5i7
- Floor granted T205 and T
Request initializes C205;
UE C discards
the floor control
message
UE B stops
rendering RTP
packets, and
stops T201 and
UE B and T203;
TO + UEC . UE C stops
t BAL1+ receive - O: _ha_s - rendering RTP 1.236.7
t AB1 Floor permission packets, sets 1.234.5
Granted stored SSRC of
candidate floor
arbitrator to
SSRC of UE B,
and starts T203
TO +
t C1 UE C UE C sends
(with O: pending | Floor Request,
t C1> pu‘;hii PTT i i request starts T201and | (2342
{ BAL + utton initializes C201
t_AB1)
UE A and UE A sends
TO + UEB .
t C1+ receive ) ) ) Floor Deny; 7.2.3.7.10
- UE B sends 7.2.35.4
t CAl Floor Floor Deny
Request
UE B and UE B discards
TO + UEC the floor control
t Cl+ receive O: has no message; 7.2.3.1
t CAl+ | Floor Deny i i permission UE C stops 7.2.3.6.4
t_AB2 (from UE T201, and starts
A) T203
tTC(Z)1++ UE A and
— UEC UEAand UEC
t CA1+ . ;
{ BA? receive i i i discard the floor 7231
- Floor Deny control message
(with (from UE
t BA2 > B)
t AB2)
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and starts T230

Timeline Triggering | UE A state | UE B State | UE C State Consequent Reference
Event transition | transition transition behavior for details
8 TO +
Evvl?ﬂl] UE B clears
t B1> stored SSRC of
max UEB _eurrent
. arbitrator, sends 7.2.35.5
tcCcl+ releases - O: silence - Floor Release
t CA1+ | PTT button '
= ) stops T206 and
t AB2;
T207, and starts
tCL+ T230
t CA1 +
t BA2))
9 Since queuing is
not supported,
UE A remains
UE A and in |tsstacttér.rent
TO+ UE.C . UE C clears 7.2.3.7.9
t Bl+ receive - - O: silence
SSRC of current | 7.2.3.4.3
t BA3 Floor .
Release floor arbl'grator
and candidate
arbitrator, stops
T203, and starts
T230
10 UE A sends
TO+ Floor Granted,
t BAl + UE?”TeZSOS - - - starts T205 and 1.23.1.3
T205 P increments
C205
11 UE B discards
the floor control
message;
To+ UE B and UE C sets
UEC . SSRC of 7.23.1
t BALl + . O: hasno -
receive - - - candidate floor 7.23.34
T205 + permission -
t AB3 Floor arbitrator to
— Granted SSRC of UE B,
stops T230, and
starts T203
12 UE A clears
To+ UE A T205 SSRC of current
t BAL + expires O: silence i i floor arbitrator, 7.2.3.75
T*T205 (C205 at its ) starts T230, and
upper limit) resets C205
13 UE C stops
t EOAI + rendering RTP
T205 + UE C.T203 - - O: silence packets, clears 7.2.34.4
t AB3 + expires SSRC of current
T203 floor arbitrator,

And the corresponding figure is Fig. 7:
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MCPTT client A MCPTT client B MCPTT client C

Floor participant Floor participant Floor participant

‘ Floor release by pre-empted floor arbitrator ‘

‘ 0: has permission ‘ ‘ 0: has no permission ‘ ‘ 0: has no permission ‘

0: pending request « Bstarts T201 and initializes €201

oet

o
0 ey

* Astops sending RTP packets \
o AstopsT206andT207 =~

o Astarts 205 and intializes C205 0: pending granted

i « Bstops T201 and 1203

+ CstartsT203
0O: has permission

} _« CpushesPTTbutton

Egrequest 2 Chtrtoraot and it
e

<

o, *  Cstc
. % CstartsT203
/ 0: has no permission

releases PTT buttor
206 and T207

" -
jor B¢ Yoor,
2 O:silence eleg, « Cstops T20:
+ CowartsT230
O:silence
* Astarts 7230 — .

}pemwcn
o Aresets C205 -
O:silence

Figure 7: Floor release by pre-empted floor arbitrator

o Atimer T205 expires
Astarts T205 and increment ts €205, T

« Atimer T205 expires for the Nth time

2.1.3. Session initialization
2.1.3.1.Session initialization — normal

This scenario focuses on the initialization of the MCPTT session. It covers the creation of the
floor control entity and the sending of the first data packet after the call starts.

Scenario Purpose: To observe that the originating MCPTT call participant becomes arbitrator
(Floor Grant) and starts transmitting (RTP packets).
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Table 12: Session initialization — normal

L. Triggering | UE A state UE B state UE C state Consequent Reference
Timeline . . o . for
event transition transition transition behavior .
details
0 Start-stop Start-stop Start-stop - -
1 UE A creates an
UE A, UE instance of Floor
B and UE Control
C receive Participant, and
from call sends Floor
To control O: has O silence O silence Granted; 7.2.3.2.2
entity a permission ) ) UEBand UEC 7.2.3.2.3
request to create an
initiate instance of Floor
Floor Control
Control Participant, and
start T230
2 UEBand UEC
start T203, stop
UE B and T230, and set
UEC SSRC of current
tTXI; 1 receives - p(zl.’rz?sssinoon p(zl.’rz?sssinoon arbitrator to the 7.2.3.3.4
—= Floor SSRC of user
Granted (UE A) whom
the floor was
granted to
3 TO +
t Al UE A
ith | sends RTP - - - UETAZS?”S 72352
t Al> packets
t AB1)
4 UEBand UEC
UE B and restart T203 and
T0+ UEC set SSRC of
i—ﬁé; reé:_e}i;/ € ) ) ) current arbitrator | 12348
— to SSRC of RTP
packets
packet

And the corresponding figure is Fig. 8:
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MCPTT client A

MCPTT client B

Floor participant

Floor participant

e Astarts T206

MCPTT client C

Floor participant

Session initialization - normal

Start-stop
O: has permission

_——-======Fﬂr_———————__
paCkEtsw:CkEts\—)

Wanted\
1

‘ O: has no permission

Start-stop

Or Granteq

ence

e Bstarts T230

‘ O: has no permission

Start-stop

ence

e C starts T230

“._e  Bstarts T203
e BstopsT230

e Bstarts T203

~.._e Cstarts T203
e (CstopsT230

e C starts T203

Figure 8: Session initialization — normal

2.1.3.2.Session initialization — message lost

Similar to the scenario in Section 2.1.3.1, this scenario focuses on the initialization of the
MCPTT session. It covers the creation of the floor control entity and the sending of the first
data packet after the call starts. However, the floor granted message sent by UE A at time TO
is lost and does not reach UE B or UE C. UE B and UE C receive the RTP packet first instead.

Scenario Purpose: To observe that a UE can start receiving and rendering RTP packets from

arbitrator.
Table 13: Session initialization — message lost
L Triggering | UE Astate | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition transition | transition behavior for details
0 - - Start-stop Start-stop | Start-stop - -
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Timeline Triggering | UE Astate | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
1 UE A creates an
UE A, UE mstag((:)en:)rgllzloor
B and UE C 7
. Participant, and
receive from
call control sends Floor
TO entity O: _ha§ O:silence | O: silence Granted; 12322
permission ’ ) UEBand UEC 7.2.3.2.3
request to
A create an
initiate .
instance of Floor
Floor
Control Control
Participant, and
start T230
2 TO + UE A sends ) ) i UE A starts 79359
t Al RTP packet T206 B
3 UE B and UE C
stop T230, start
T0+ UILEJEénd O: has no O: has no 1203, and set
LAL+ receive RTP ) e;mission el;mission SSRC of current 712333
t AB1 acket P P arbitrator to
P SSRC (UE A) of
RTP packet

And the corresponding figure is Fig. 9:

MCPTT client A

MCPTT client B

Floor participant

Floor participant

e Astarts T206

MCPTT client C

Floor participant

Session initialization — message lost

Start-stop

= —

Start-stop
O: silence

[

“.._e Bstarts T203

Start-stop

O: silence

e Bstarts T230

ranteq Floor Granteg—. _ _
-3 T e —=— -
chem\

e BstopsT230

O: has no permission

...® Cstarts T203
e (CstopsT230

Figure 9: Session initialization — message lost
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2.1.3.3.Session initialization — private call

This scenario focuses on the initialization of the MCPTT session for a private call. It covers
the creation of the floor control entity and the sending of the first data packet after the call
starts, as well as the floor arbitrator giving back the floor to the second user once it is done
talking.

Scenario purpose: To observe that the originating MCPTT call participant becomes arbitrator
(Floor Grant) of the private call and starts transmitting (RTP packets), then once done talking,

hands over the floor to the other user.

Table 14: Session initialization — private call

L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 Start-stop Start-stop - -
1 UE A creates an
instance of Floor
UE A_and UE Control Participant,
B receive from and sends Floor
call control O: has O: has no . 7.2.3.2.2
0 entity a request | permission permission Granted, 7.2.3.24
L UE B creates an D
to initiate .
Floor Control instance of_F_Ioor
Control Participant,
and starts T203
2 UE B stops rendering
RTP packets, sets
UE B receives SSRC of candidate
TO+LABL 1 £yoor Granted ) i arbitrator to SSRC of 712345
UE A, and restarts
T203
3
TO+t Al UE A sends
(with t_Al RTP media - - UE A starts T206 7.2.35.2
> +t_AB1) packets
4 UE B renders receives
RTP packets, sets
stored SSRC of
TO+t A1 | UE B receives ) i current arbitrator to 79346
+t AB2 RTP packets SSRC of UE A, clears D
stores SSRC of
candidate arbitrator,
and restarts T203
S UE A sends Floor
TO+t A2 Release, stops T206
(witht A2 | UE A releases L and T207, clears
>+t Al + PTT button O: silence i SSRC of current floor 7.235.5
t AB2) arbitrator, and starts
T230
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Timeline Triggering UE A state UE B state g oy N Reference
event transition transition q for details
6 UE B stops rendering
. RTP packets, clears
TB:;—QZ L;E)Er nggleeI;/sees - O: silence SSRC of current floor 7.2.34.3
= arbitrator, stops 7203
and starts T230
7
TO+t Bl UE B sends Floor
(witht_B1 UE B presses ) O: pending Request, starts T201 79339
>+t A2 + PTT button request and initializes C201, e
t AB3) and stops T230
8
TO+t Bl | UE A receives O: pending UE A sends Floor
+1 BAL Floor Request granted - Granted, stops T230 7.2.3.35
- and starts T205
9 UE B stops rendering
RTP packets, sets
To+L Bl UE B receives O: has SSRC of current floor
+t BAL+ ) - Lo . 7.2.3.6.7
t AB4 Floor Granted permission arbitrator to own
= SSRC, and stops T201
and 7203

And the corresponding figure is Fig. 10:
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Figure 10: Session initialization — private call

2.1.3.4.Session initialization — broadcast call

e Bstops T203
e Bstarts T230

e Bpresses PTT button
e Bstarts T201 and initializes C201
e Bstops T230

e B stops T201 and T203

This scenario focuses on the initialization of the MCPTT session for a broadcast call.

Scenario purpose: To observe that the originating MCPTT call participant becomes
arbitrator (Floor Grant) of the broadcast call.
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Table 15: Session initialization — broadcast call
. Triggering | UE A state | UE B state | UE C state | Consequent Reference
Timeline . . o . for
event transition | transition | transition behavior .
details
0 Start-stop | Start-stop | Start-stop - -
1 UE A
creates an
instance of
Floor
UEA, UE Control
B and UE .
c . Participant,
receive
and sends
from call Floor
control O: has O:hasno | O:hasno . 7.2.3.2.2
TO . L . . Granted;
entity a permission | permission | permission 7.23.2.9
request to UE B and
que UE C create
initiate .
an instance
Floor
Control of Floor
Control
Participant,
and start
T203
2 UE B and
UE B and UE C set
SSRC of
UEC candidate
TO+t AB1 receive - - . 7.2.34.5
Floor arbitrator to
Granted SSRC of
UE A, and
restart T203
2.1.4. Session release

This scenario focuses on the release of the MCPTT session, including the deletion of the floor
control entity.

Scenario Purpose: To observe that the floor control state machine is terminated when the call
IS terminated.

Table 16: Session release

R Triggering S/ UE B state | UE C state Consequent RETTEEE
Timeline state . o . for
event . transition transition behavior .
transition details
0
- - Any state Any state Any state - -
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L Triggering = UE B state | UE C state Consequent REIFEES
Timeline state . . . for
event L transition transition behavior .
transition details
1 UE A, UE B, and
UE C stop sending
Floor Control
messages towards
other Floor
participants,
request the
UE A, UE MCPTT client to
B, and UE :
C receive stop s_er_1d|ng and
TO Start-stop | Start-stop Start-stop receiving RTP 7.2.39.2
an MCPTT .
media packets,
call release
release every
request
resource and stop
every running
timer, and
terminate the
instance of Floor
Participant state
diagram
2.2.  Basic group call - call control

The call control protocol is the protocol used to control the session needed to support MCPTT.
It addresses issues such as how to initiate a call, how to terminate a call, and how to respond
when receiving a call. An MCPTT off-network mode call may be a basic group call, a private
call, or broadcast group call. Test scenarios presented in Section 2.2 and Section 2.3 are
designed for basic group calls.

The state transitions that are analyzed in each test scenario of Section 2.2 are based on Figure
10.2.2.2-1 of [4]. Call Control test scenarios can be categorized into 4 groups: call setup, call
merge, call release, and call reject.

2.2.1. Call setup

2.2.1.1.Call setup — join a call

In this scenario, a user decides to join an ongoing basic group call. It receives an answer to its
group call probe and joins the call as a terminating participant.

Scenario purpose: To observe that a user joins an ongoing group call.

Table 17: Call setup — join a call

L Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o : .
event transition | transition | transition behavior for details
T e [ S -
stop going going
call call
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Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
UE A stores
MCPTT group ID
as MCPTT group
ID of the call,
Indication S2: creates a Call
from UE A waiting for Type Control state
TO . call - - machine, 10.2.2.4.21
to join a
roup call announce generates and
g ment sends a GROUP
CALL PROBE
message, and
starts TFG1 and
TFG3
UE B and UE C
check if MCPTT
UE B and group ID IE
UE C matches stored
TO + receive MCPTT Group ID
- - - of the call, stop 10.2.2.4.2.3
t AB1 GROUP
TFG2, start
CALL TFG2, and set
PROBE '
stored probe
response of the
call to "true"
t—TAFEél; GROUP CALL
(with UEB ANNOUNCEME
. TFG2 - - - NT, sets stored 10.2.2.4.4.1
TFG2 in .
expires probe response
UEB<
) value of the call to
TFG2 in " .
UE C) false", and starts
TFG2
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Timeline

Triggering
event

UE B state
transition

UE C state
transition

Consequent
behavior

TO+

t AB1+
TFG2 +

t BAL

UE A and
UEC
receive

GROUP
CALL

ANNOUN

CEMENT

UE A checks if
MCPTT Group ID
IE matches stored
MCPTT Group ID
of the call, stops
TFG1 and TFGS3,
stores the values

of Session

Description
Protocol (SDP)
IE, Call Identifier

IE, originating

MCPTT user ID
IE, Refresh
interval IE, Call
start time IE of
the GROUP
CALL
ANNOUNCEME

NT as
corresponding
values, establishes
media session,
starts Floor

Control as
terminating Floor
Participant, and
starts TFG2 and

TFG6;
UE C stops
TFG2, starts
TFG2, and sets
the stored probe
response of the

call to “false”.

And the corresponding figure is Fig. 11:
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Figure 11: Call setup — join a call

e Cstops TFG2

Cstarts TFG2

e Bstops TFG2
e Bstarts TFG2

o Cstops TFG2
o Cstarts TFG2

o Btimer TFG2 expires
e Bstarts TFG2

2.2.1.2.Call setup — establish a new call with confirm mode indication IE in the Call
Announcement message

In this scenario, a user decides to establish a new group call, and initiates the call as the
originating participant. The confirm mode indication IE is included in the Call Announcement

message.

Scenario purpose: To observe that a user can establish a new group call with confirm mode
indication IE in the Call Announcement message and be joined by other members of the same

group.

In this scenario, UE B is configured as “MCPTT User acknowledgement is required upon a
terminating call request reception”. while UE C is configured as “MCPTT User

acknowledgement not required upon a terminating call request reception”.

Table 18: Call setup — establish a new call with confirm mode indication IE in the Call
Announcement message

Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline . . . . .
event transition transition transition behavior for details
0 ) ) S1: start- S1: start- S1: start- ) i
stop stop stop
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N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o, o, o : .
event transition | transition | transition behavior for details
UE A stores
MCPTT group ID
as MCPTT group
ID of the call,
. S2: creates a Call type
flrr;crirllcstllzog waiting for Control state
TO L call - - machine, 10.2.2.4.2.1
to initiate a
roup call announce generates and
g ment sends a GROUP
CALL PROBE
message, and
starts TFG1 and
TFG3
TO+ uea ] ] ] and sens GROUP 1022422
TFG3 expires CALLPROBE, | "7
P and starts TFG3
UE B and
TO+ rchiSe UE B and UE C
TFG3 + - - - discard the 10.2.2.4.7.1
t AB1 GROUP message
- CALL g
PROBE
ror | VEA | _ | endsendscroe | o
n*TFG3 expires CALLPROBE, | ~777 ™
P and starts TFG3
UE B and
TO+ rchiSe UE B and UE C
nTFG3 + - - - discard the 10.2.2.4.7.1
t ABn GROUP message
- CALL g
PROBE
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO+
TFG1

UE A
TFG1
expires

S3: part of
ongoing
call

UE A stops TFG3,
generates and
stores SDP body,
generates and
stores the call
identifier, selects
and stores refresh
interval, stores its
own MCPTT ID
as originating
MCPTT user ID,
stores current
UTC time as call
start time,
generates and
sends GROUP
CALL
ANNOUNCEME
NT with confirm
mode indication
IE, establishes
media session,
starts Floor
Control as
originating floor
participant, and
starts TFG2 and
TFG6

10.2.2.4.3.1
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Tl Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition | transition | transition behavior for details
UEBand UEC
check if MCPTT
group ID IE from
GROUP CALL
ANNOUNCEME
NT does not match
MCPTT group ID
of the call stored
for other state
machines, store
value of SDP IE,
S5: Call Igje_ntif!er IE,
pending Originating
user action S3: pa_rt of MCPTT user ID
UE B and with ongoing IE, Refresh
UE C confirm call ' Interval IE,
receive indication (UE Cis MCPTT Group ID
GROUP (UEBis configured | IE, Call start time
- as IE of the GROUP
TO + CALL configured “MCPTT CALL
{i(é%ni o - MOPTT User | ANNOUNCEME | 10.2.2.43.3
1) (contains User acknowled NT as _
Confirm acknowled gement not corresponding
mode gement is required values, create Call
inat . upon a Type Control state
Indication required e o
IE) upon a terminating machine; _
terminating call re_quejt UE B starts TFG4,
call request reception”) | UE C estat_)llshes
media session

reception”)

based on stored
SDP body of the
call, starts Floor
Control as
terminating floor
participant,
generates and
sends GROUP
CALL ACCEPT
message, and
starts TFG2 and
TFG6
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N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition | transition | transition behavior for details
8 UE A checks if
MCPTT group ID
IE of GROUP
e AL
. stored MCPTT
TFGL+ | receive IDofthe | 10.22.4.3.6
t AB(n+ | GROUP - - group 12 OT IS —f 2o
call, and informs | 10.2.2.4.7.1
1+ CALL MCPTT user
t CAl ACCEPT about call
fromUE C .
acceptance;
UE B discards the
group call control
message
9 UE B establishes
media session
based on stored
TO + SDP body of the
t Bl UE B call, starts Floor
(with accepts the S3: part of Control as
(TFG1 + | terminating o-n oin i terminating floor 1022434
t AB(n+ call with (?all g participant, | T 7T
1)+ confirm generates and
t CAl) < | indication sends GROUP
t B1) CALL ACCEPT
message, and
starts TFG2 and
TFG6
10 UE Aand UEC
check if MCPTT
UE A and group ID IE of
UEC GROUP CALL
TO + receive ACCEPT message
t B1+ GROUP - - matches stored 10.2.2.4.3.6
t BAl CALL MCPTT group ID
ACCEPT of the call, and
from UE B inform MCPTT
user about call
acceptance

And the corresponding figure is Fig. 12:
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* Adnitiates a Group Call S2: waiting for call announcement
e Astarts TFG1and TFG3

e Atimer TFG3 expires

MCPTT client A

MCPTT client B

MCPTT client C

Call participant

Call participant

Call participant

‘ Call setup — establish

a new call with confirm mode ‘

‘ S1: start-stop ‘

‘ S1: start-stop ‘

‘ S1: start-stop ‘

T~

e Astarts TFG3

e Atimer TFG3 expires

e Astarts TFG3

e Atimer TFG1 expires

T~

rop,

e AstopsTFG3
o Aestablishes media session S3: part of ongoing call
e Astarts TFG2 and TFG6

e Ainforms User about call
acceptance

e Ainforms User about call -

acceptance

"oy, oup ¢,
D Cay Fro all p
E\\

oy, roup
P oy Prop, Call Prope, |

70, oy,
U c,, ™ P Cajy Prope|
‘e,

Tobe-]

,,4—/-

Group € AeceR®

e

S5: pending user action $3: part of ongoing call
with confirm indication

Group Call Accept

S3: part of ongoing call

— | T

cept
oup Call AC

—

roup CallAcgyy,

Figure 12: Call setup — establish a new call with confirm mode

e Cestablishes media session

C starts TFG2 and TFG6

e Bstarts TFG4

* Bestablishes media session
e Bstarts TFG2 and TFG6

+ Cinforms User about call

acceptance

2.2.1.3.Call setup — establish a new call without confirm mode indication IE in the Call
Announcement message

In this scenario, a user decides to establish a new group call, and initiates the call as the
originating participant. The confirm mode indication IE is not included in the Call
Announcement message.

Scenario purpose: To observe that a user can establish a new group call without confirm mode
indication IE in the Call Announcement message and be joined by other members of the same

group.
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In this scenario, UE B is configured as “MCPTT User acknowledgement is required upon a
terminating call request reception”, while UE C is configured as “MCPTT User
acknowledgement not required upon a terminating call request reception”.

Table 19: Call setup — establish a new call without confirm mode indication IE in the Call
Announcement message

L Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition | transition | transition behavior for details
0 S1: start- S1: start- S1: start-
) i stop stop stop ) )
1 UE A stores
MCPTT group ID
as MCPTT group
ID of the call,
I S2: creates a Call type
f:rg?r'ff,tg 2\ waiting for Control state
TO L call - - machine, 10.2.2.4.2.1
to initiate a
group call announce generates and
ment sends a GROUP
CALL PROBE
message, and
starts TFG1 and
TFG3
2 UE A generates
To+ UEA and sends
TFG3 TF_GS - - - GROUP CALL | 10.2.24.2.2
expires PROBE, and
starts TFG3
3 UE B and
TO + r(LeJcEiSe UEBand UEC
TFG3 + - - - discard the 10.2.2.4.7.1
t AB1 GROUP message
- CALL
PROBE
4 UE A generates
To+ UE A and sends
N*TEG3 TF_G3 - - - GROUP CALL | 10.2.2.4.2.2
expires PROBE, and
starts TFG3
5 UE B and
TO + rLeJciiSe UEBand UEC
n*TFG3 - - - discard the 10.2.2.4.7.1
+t ABn GROUP message
- CALL
PROBE
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

TO+
TFG1

UE A
TFG1
expires

S3: part of
ongoing
call

UE A stops
TFGS3, generates
and stores SDP
body, generates

and stores the call
identifier, selects
and stores refresh
interval, stores its
own MCPTT ID
as originating
MCPTT user ID,
stores current
UTC time as call
start time,
generates and
sends GROUP
CALL
ANNOUNCEME
NT with no
confirm mode
indication IE,
establishes media
session, starts
Floor Control as
originating floor
participant, and
starts TFG2 and

TFG6
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Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
7 UE B and UE C
check if MCPTT
group ID IE from
GROUP CALL
ANNOUNCEME
NT does not
match MCPTT
group 1D of the
call stored for
other state
sa- machines, store
endin value of SDP IE,
P User g s3: partof | Call Identifier IE,
UE B and action o'npoin Originating
UEC : goIng | MCPTT user ID
receive without call IE, Refresh
o | o [ el
T0 + CALL (UEBis | as MepTT | MCPTT Group ID
TEGI + ANNOUN confiaured User IE, Call start time
CEMENT ; g IE of the GROUP | 10.2.2.4.3.3
t AB(n+ as MCPTT | acknowled
1) (does not User gement not CALL
contain . ANNOUNCEME
. acknowled required
Confirm NT as
gement upon a .
mode - A corresponding
L required | terminating
Indication UDON a call request values, create Call
IE) pon q Type Control state
terminating | reception) hine:
call request machine,
reception) UE B starts
P TFG4;
UE C establishes
media session
based on stored
SDP body of the
call, starts Floor
Control as
terminating floor
participant, and
starts TFG2 and
TFG6
8 UE B establishes
media session
;FOCI based on SDP
— UEB . body of the call,
(with accepts the S3: part of starts Floor
t Cl> pist - ongoing - 10.2.2.4.35
terminating Control as
TFG1 + call A
call terminating floor
t AB(n+ e
1)) participant, and
starts TFG2 and
TFG6

2.2.2. Call merge
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In this scenario, there is already an ongoing group call with UE A and UE B. Although UE C
tries to join the group call by sending a GROUP CALL PROBE, it does not receive a response
from UE A or UE B (e.g., temporarily out of range), thus UE C starts a new group call for the
same group. Once UE A, UE B and UE C are within transmission range of each other, UE C
receives the GROUP CALL ANNOUNCEMENT message from UE A or UE B, and since the
group IDs match and the starting time of UE C’s group call is later than the original group call,
UE C merges with the existing group call. There is no state change for UE A or UE B during
the merging process.

Scenario purpose: To observe that a user, separated from other users already engaged in an
ongoing group call, creates his own group call; once this user gets back in range of the other
ongoing group call, the newly created group call merges with the older one.

Table 20: Call merge

Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline o o . - .
event transition transition transition behavior for details
0 S3: partof | S3: part of
ongoing call | ongoing call | S1: start-
i i (group (group stop ) )
ID=n) ID=n)
1 UE C stores
MCPTT group ID
as MCPTT group
ID of the call,
Indication s creates a Call
fromUE C o Type Control
to initiate a waiting for state machine
TO - - call ' 10.2.2.4.2.1
group call announce generates and
with group ment sends a GROUP
ID=n CALL PROBE
message with
MCPTT group ID
=n, and starts
TFG1 and TFG3
2 UE C generates
To+ UEC and sends
TEG3 TEGB - - - GROUP CALL | 10.2.24.2.2
expires PROBE, and
starts TFG3
3 UE C generates
To+ UEC and sends
N*TEG3 TFG3 - - - GROUP CALL | 10.2.24.2.2
expires PROBE, and
starts TFG3
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Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline . . . . .
event transition transition transition behavior for details
UE C sets the
originating
MCPTT user ID
of the call to the
ID of UE C, sets
the call identifier,
S3: partof | - <pp hody, the
ongoing .
call (group refres_,h mterval_,
a establishes media
TO + UEC ID=n, but session, starts
TEG1 TF_Gl - - not the floor control as 10.2.2.4.3.1
expires same group originating
call as UE .
A and UE participant,
B) generates and
sends GROUP
CALL
ANNOUNCEME
NT, stops TFG3,
and starts TFG2
and TFG6
UE C generates
T0+ UEC GRaOmlleiegfLL
" - R -
T‘II':I?Glz eT)‘(l;i(?ezs ANNOUNCEME 10.2.2.4.4.1
NT, and starts
TFG2
UE A and
UEB UE Aand UE B
receive compare the Call
GROUP start time IE of
CALL the GROUP
ANNOUN CALL
TO + CEMENT ANNOUNCEME
TFG1+ | (fromUEC NT message from
TFG2 + with ) ) ) UE C and 102.2.46.1
t CAl MCPTT determine it is not
group ID lower than the
matching stored call start
stored time of the call
MCPTT and take no
group ID of further action
the call)
o+ UE A generates
EVV?’% UE A and sends
tAL> | TFG2 . . . CROUP CALL 1 4452441
— . ANNOUNCEME | =7 7
TFG1 + expires
NT, and starts
TFG2 + TFG2
t CAl)

49



Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline . o . . .
event transition transition transition behavior for details
8 UE C and UE C stores
UEB value of SDP IE,
receive Call Identifier IE,
GROUP Originating
CALL MCPTT user ID
ANNOUN IE, Refresh
TO + CEMENT Interval IE and
t Al+ (with - - - Call start time IE, 185232;
t AB1 MCPTT adjusts the media | =~ "
group ID session, stops
matching TFG6 and TFG2,
stored and starts again
MCPTT TFG6 and TFGZ2;
group ID of UE B stops TFG2
the call) and starts TFG2

And the corresponding figure is Fig. 13:
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MCPTT client A MCPTT client B MCPTT client C

Floor participant Floor participant Floor participant
‘ Call Merge
‘ S3: part of ongoing call ‘ S3: part of ongoing call Start-stop
S2: waiting for call e Cinitiates a Group Cal
announcement o Cstarts TFG1 and TFG3
I ’/’/
— -~
- o
- NP
\\ Prode” <
_ roup P _eo®
—_— b -
- & o Ctimer TFG3 expires
“ — =" o Cstarts TFG3
-
o0
\ Probe” ¥
_ _GroupCa
—_— - -
- &
|
I I
I
I I
I
I I
o Ctimer TFG3 expires for the
— Nth time
- o CstartsTFG3
e
- N4l
\ probe &
_ Grow® _ _eo®
—_— - -
= - “«
o Ctimer TFG1 expires
e Cestablishes media session
S3: part of ongoing call e Cstops TFG3
— e Cstarts TFG2 and TFG6
— g
— ’ca\ﬁ\nnou“ceme
nt- =T Gro!
aroup Call AnnoUnee™ g
l——— o Ctimer TFG2 expires
o Cstarts TFG2
T
call Rmounce
7 GrouP
nnouncemem ™ —
/GrouPca“A . or values to
R ession
e Atimer TFG2 expires | e Cstops TFG2 and TFG6
* AstartsTFG2 » e Cstarts TFG2 and TFG6
b Cyy roup .
Anp, all Ann g,
Uncep, ncement.
ent. ____* Btimer TFG2 expires
~ R — ***** o Bstarts TFG2

Figure 13: Call merge

2.2.3. Call release
2.2.3.1.Call release while in the call

In this scenario, UE A starts in the state, “S3: part of ongoing call”, and decides to withdraw
from the call. We assume here that TFG5 < TFG2 for this particular scenario.

Scenario purpose: To observe that a user is able to release from an already ongoing call.
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Table 21: Call release while in the call

Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

S3: part of
ongoing call

S3: part of
ongoing call

S3: part of
ongoing call

TO

UE A
indication
from
MCPTT
user to
release

S6:
ignoring
incoming

call

announcem
ents

UE A
releases
media
session,
stops TFG2,
and starts
TFG5

10.2.2.45.1

TO +
t B1

UEB
TFG2
expires

UEB
generates
and sends
GROUP

CALL

ANNOUNC
EMENT, if
stored probe
response
value of the
call is set to
"true", sets
stored probe
response
value of the
call to
"false", and
starts TFG2

10.2.244.1
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
t BL+
t BAL

UE A and
UEC
receive

GROUP
CALL

ANNOUN

CEMENT

UE A stores
value of
SDP IE, Call
identifier IE,
Originating
MCPTT
user ID IE,
refresh
interval IE,
Call start
time IE of
the GROUP
CALL
ANNOUNC
EMENT as
correspondi
ng values,
stops TFG5,
and starts
TFG5;
UE C stops
TFG2, starts
TFG2 and
sets probe
response of
the call to
“false”

10.2.2.4.5.2
10.2.2.4.4.2

TO+
TFG5

UE A
TFG5
expires

S1: start-
stop

UE A
releases
stored SDP
body, call
identifier,
originating
MCPTT
user ID,
refresh
interval,
MCPTT
Group 1D,
call start
time of the
call, and
destroys
Call Type
Control state
machine

10.2.2.454

2.2.3.2.Call release after call probe and return to “S1: start-stop”
In this scenario, a user in the “S2: waiting for call announcement” state decides to release its
probe to join the call, and transitions to “S1: start-stop” state. The user does not receive any
Group Call Announcement before transitioning to “S1: start-stop” state.
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Scenario purpose: To observe that a user can release its probe to find an ongoing call and
returns to “S1: start-stop” state.

Table 22: Call release after call probe and return to “S1.: start-stop”

Timeli Triggering UE A state UE B state UE C state | Consequent | Reference
imeline . o . . .
event transition transition transition behavior for details
0 ) ) S1: start-stop S3: part of S3: part of i )
ongoing call | ongoing call
1 UE A stores
MCPTT
group ID as
MCPTT
group ID of
the call,
creates a
Call Type
Indication $2: waiting for Control
10 | fromUEA call . . state 1 1022421
to join a machine,
announcement
group call generates
and sends a
GROUP
CALL
PROBE
message,
and starts
TFG1 and
TFG3
2 UE B and
UE C check
if MCPTT
group ID IE
matches
UE B and stored
UEC MCPTT
TO + receive Group ID of
t AB1 GROUP i ) i the call, 102.24.2.3
CALL stop TFG2,
PROBE start TFG2,
and set
stored probe
response of
the call to
"true"
3 UEA
indication | S7: waiting for
from call
To+ MCPTT | announcement - - UEASOpS | 1452455
t Al TFG3
- User to after call
release the release
Group Call
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Timeli Triggering UE A state UE B state UE C state | Consequent | Reference
imeline . . . . .
event transition transition transition behavior for details
4 UE A
releases
stored
'ITIgG+1 MCPTT
(with UE A Group ID of
TEG1 < TFG1 S1: start-stop - the call, and | 10.2.2.4.5.8
(T_ABL+ expires destroys
TFG2) Call Type
Control
state
machine

2.2.3.3.Call release after call probe and enter *“S6: ignoring incoming call

announcements”

In this scenario, a user in the “S2: waiting for call announcement” state decides to release its
probe to join the call and receives a Group Call Announcement before it can transition to “S1:
start-stop” state. Thus, it enters “S6: ignoring incoming call announcements” instead of S1.

Scenario purpose: To observe that a user can release its probe to find an ongoing call and
enters “S6: ignoring incoming call announcements” state.

Table 23: Call release after call probe and enter “S6: ignoring incoming call announcements”

S Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline > s St . :
event transition | transition | transition behavior for details
0 . 3
: | st [ Shpenorsmpenorf _
stop going going
call call
! UE A stores
MCPTT group ID as
MCPTT group ID of
Indication S2: the call, creates a
from UE A waiting for Call Type Control
TO - call - - state machine, 10.2.2.4.2.1
to joina
roup call announce generates and sends
g ment a GROUP CALL
PROBE message,
and starts TFG1 and
TFG3
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Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition | transition | transition behavior for details
2 UEBand UEC
check if MCPTT
UE B and group ID IE matches
UEC stored MCPTT
TO+ receive Group ID of the call,
t ABL | GROUP - - - stop TFG2, start | 10-224.2:3
CALL TFG2, and set
PROBE stored probe
response of the call
to "true"
3 _UEA st:
indication o
from waiting for
call
TO+t Al MCPTT - - UE A stops TFG3 | 10.2.2.45.5
User to announce
ment after
release the call release
Group Call
4 TO +
t AB1+ UE C generates and
TFG2 UEC sends GROUP
(with TFG2 - - - CALL 10.2.2.4.4.1
(t_ AB1 + expires ANNOUNCEMEN
TFG2) T, and starts TFG2
<TFG1)
5 UE A stores values
of SDP IE, Call
Identifier IE,
Originating MCPTT
user ID IE, Refresh
Uié gnd _ 86:_ interva_l IE and Call
TO+ receive ignoring Start Time IE of the
t AB1+ GROUP incoming i i GROUP CALL 10.2.2.45.7
TFG2 + CALL call ANNOUNCEMEN | 10.2.2.4.4.2
HEAL | announ | AR cortesponding
CEMENT values, stops TFG1,
and starts TFG5;
UE B stops TFG2
and starts again
TFG2

2.2.3.4.Call release while pending user action — without confirm indication

In this scenario, a user in the “S4: pending user action without confirmation indication” state
decides to release the call. In this scenario, instead of going back to the “S1: start-stop” state,
the user decides to initiate a group call again before TFG5 expires, although the user (UE A)
released the call before.
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Scenario purpose: To observe that after receiving notification (GROUP CALL

ANNOUNCEMENT) of an ongoing call, a UE (without confirmation mode) can release its
request to join a call, only to re-enable it later and effectively join the call.

Table 24: Call release while pending user action — without confirm indication

N Triggering | UE A state UE B state UE C state | Consequent | Reference
Timeline o o o, ; .
event transition transition transition behavior for details
0 S4: pending
user action . .
) ) without oSn3 .o?r? rtc(:;I oSn3 'oFi)r? rtcgfl ) )
confirm gong going
indication
1 UE A
. U.E A S6: releases
indication . ; ;
§ ignoring media
rom incoming session
TO MCPTT call - - stops TFG2 10.2.2.45.1
user to
announcem and TFG4,
release the
call ents and starts
TFG5
2 UE A
indication UE A stops
from TFG5,
MCPTT establishes
user to media
initiate a session,
Group Call | S3: part of starts Floor
TO+t Al for an ongoing - - Control as 10.2.2.45.3
MCPTT call terminating
group ID Floor
matching Participant,
stored and starts
MCPTT TFG2 and
Group ID TFG6
of the call

2.2.3.5.Call release while pending user action — with confirm indication

In this scenario, a user in the “S5: pending user action with confirmation indication” state
decides to release its request to join.

Scenario purpose: To observe that UE A does not respond to the request to join the ongoing
call and ignores future GROUP CALL ANNOUNCEMENT messages until the call is
terminated or the UE moves out of range so that GROUP CALL ANNOUNCEMENT
messages cease to be received by UE A and permits TFG5 to timeout, thus returning UE A to
the S1: start-stop state.
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Table 25: Call release while pending user action — with confirm indication

Timeli Triggering | UE A state UE B state UE C state Consequent | Reference
imeline . o . . .
event transition transition transition behavior for details
S5: pending
user action S3: part of S3: part of
i i with confirm | ongoing call | ongoing call ) )
indication
UE A
indication | S6: ignoring
from incoming UE A stops
TO MCPTT call - - TFG4, and 10.2.2.45.1
user to announceme starts TFG5
release the nts
call
UEB
generates
and sends
GROUP
CALL
ANNOUNC
EMENT, if
UE B stored probe
TO + response
t B1 TEGZ - - - value of the 10.2.2.4.4.1
expires .
call is set to
"true", sets
stored probe
response
value of the
call to
"false", and
starts TFG2
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
t BL+
t BAL

UE A and
UEC
receive

GROUP
CALL

ANNOUN

CEMENT

UE A stores
value of
SDP IE,

Call
identifier IE,

Originating
MCPTT

user ID IE,

refresh
interval IE,
Call start
time IE of
the GROUP
CALL

ANNOUNC
EMENT,

stops TFG5,
and starts

TFG5;

UE C stops

TFG2, starts

TFG2, and

sets probe

response of

the call to
“false”

10.2.2.45.2
10.2.2.4.4.2

TO +
TFG5

UEA
TFG5
expires

S1: start-
stop

UE A
releases
stored SDP
body, call
identifier,
originating
MCPTT
user ID,
refresh
interval,
MCPTT
Group 1D,
call start
time of the
call, and
destroys
Call Type
Control state
machine

10.2.2.454

2.2.3.6.Call release when maximum duration of the call is reached

In this scenario, one of the participants withdraws from the call because the maximum duration
(TFG6) of the call is reached. UE A is then afterwards considered out of range of UE B and
UE C, and is unable to receive their Group Call Announcement messages.
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Scenario purpose: To observe that when the maximum duration of a call occurs for a user,
that user withdraws from the call; to observe that this same user, now considered out of range
from the other users, goes back to S1: start-stop state of the state machine.

Table 26: Call release when maximum duration of the call is reached

B Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o - .
event transition | transition | transition behavior for details
0 S3: part of | S3: part of | S3: part of
- - ongoing ongoing ongoing - -
call call call
1 S6:
ignoring UE A releases the
To .Ll_JFEG'%‘ incoming media session, 1022459
expires call i ) stops TFG2,and | — =7
announce starts TFG5
ments
2 UE A releases
stored SDP body,
call identifier,
originating
TO UEA S1: start M$PTP;I'_utser ”IDY
+ : start- refresh interval,
TFG5 TFCS stop - - MCPTT Group ID, | 022454
expires .
call start time of
the call, and
destroys Call Type
Control state
machine

2.2.3.7.Call release and setup

In this scenario, after sending a GROUP CALL PROBE message, a user decides to release the

call, but later wants to start a new group call with the same group.

Scenario purpose: To observe that a user undecidedly tries to initiate a group call, release
such initialization, then initiates it again with no other ongoing call having already been

established.
Table 27: Call release and setup
N Triggering UE Astate | UEBstate | UE Cstate | Consequent | Reference
Timeline . . o : .
event transition transition transition behavior for details
0 ) i S1: start- S1: start- S1: start- i i
stop stop stop
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Timeline Triggering UE Astate | UE Bstate [ UE Cstate | Consequent | Reference
event transition transition transition behavior for details
1 UE A stores
MCPTT
group ID as
MCPTT
group ID of
the call,
creates a Call
Indication S2: waiting type Control
1o | fomUEAto | for call i : state | 1022421
initiate a group | announceme machine,
call nt generates and
sends a
GROUP
CALL
PROBE
message, and
starts TFG1
and TFG3
2 UE B and
UEB anq UE UE C discard
T+ C receive : : : thecall | 10.224.7.1
t_AB1 GROUP control |
CALL PROBE
message
3 Indication 87];0\:,\/?;'"”9
tt?é\; fr(r)eTeelaJsE t'ﬁ‘eto announceme - - UET'[A:‘GSt?)OpS 10.2.2.45.5
nt after call
group call release
4 Indication UE A stops
from UE A to TFG1,
TO + initiate a group s generates and
t A2 call for SZf.O\:’vi::IIIng sends
(with MCPTT group announceme - - GROUP 10.2.2.45.6
t A2 > ID matching nt CALL
t_Al) stored MCPTT PROBE, and
group 1D of starts TFG1
the call and TFG3
5 UE B and
TO + U%?eiZ?ng UE C discard
t A2 + - - - the call 10.2.24.7.1
t AB2 GROUP control
— CALL PROBE
message

2.2.4. Call reject

In this scenario, UE A decides to establish a group call since there is no existing one. However,
UE B rejects the call explicitly, and UE C rejects the call implicitly due to no timely user

action.
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Scenario purpose: To observe that a user establishes a new group call, with other users
rejecting (in different manners) this call.

Table 28: Call reject

Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
0 S1: start- S1: start- S1: start-
i i stop stop stop i i
1 UE A stores
MCPTT group
ID as MCPTT
group 1D of the
s call, creates a
Indication waitiné for Call Type
To | fromUBA T o . . Control state 11452421
to initiate a machine,
announce
group call ment generates and
sends a GROUP
CALL PROBE
message, and
starts TFG1 and
TFG3
2
UE B and
UEC
T+ receive i el | 1022471
LABL GROUP _ _ _ C(;fl(t:?()rl rileisc;ge ....
CALL
PROBE
3 UE A generates
To+ UE A and sends
TFG3 TF_GB - - - GROUP CALL 10.2.2.4.2.2
expires PROBE, and
starts TFG3
4 UE B and
TO + rgciiSe UEBand UEC
TFG3 + - - - discard the call 10.2.2.4.7.1
t AB2 CROUP control message
- CALL
PROBE
5
UE A generates
To+ UE A and sends
N*TEG3 TF_GB - - - GROUP CALL 10.2.2.4.2.2
expires PROBE, and
starts TFG3
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Timeline

Triggering

event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
n*TFG3
+t ABn

UE B and

UEC
receive
GROUP

CALL
PROBE

UEBand UEC
discard the call
control message

10.2.24.7.1

TO+
TFG1

UEA
TFG1
expires

S3: part of
ongoing
call

UE A stops
TFG3, generates
and stores SDP
body, generates
and stores the call
identifier, selects
and stores refresh
interval, stores its
own MCPTT ID
as originating
MCPTT user ID,
stores current
UTC time as call
start time,
generates and
sends GROUP
CALL
ANNOUNCEME
NT, establishes
media session,
starts Floor
Control as
originating floor
participant, and
starts TFG2 and

TFG6

10.2.2.43.1
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Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline o o, >, : .
event transition transition transition behavior for details
UE B and UE C
check if MCPTT
. . . . group ID IE from
S4penn | S4pendi | Groue caLL
. . ANNOUNCEME
without without
confirm confirm NT does not
L L match MCPTT
indication indication roun ID of the
(MCPTT cpTT | 9OUP
call stored for
User User
other state
acknowledg | acknowledg hi
ement ement machines, store
UE B and required required value of SDP IE,
UEC g g Call Identifier IE,
TO + . upon a upon a S
TFG1 + recelve terminating | terminating Originating
t AB(n+ GROUP - call request | call request MCPTT user ID 10.2.2.4.3.3
B 1) CALL reception reception IE, Refresh
ANNOUN Interval IE,
and GROUP | and GROUP
CEMENT MCPTT Group
CALL CALL ID IE, Call start
ANNNOUN ANNOUNC time’IEof the
CEMENT || EMENT | Grous caL
. . ANNOUNCEME
contain contain
. . NT as
Confirm Confirm .
corresponding
mode mode
TR s values, create
indication indication
IE) IE) Call Type
Control state
machine, and
start TFG4
TO + )
t Bl UEB i nSo?’-in
(with rejects ir?coming UE B stops
t B1> | terminating - call g - TFG4, and starts | 10.2.2.4.3.7
TFG1 + call announcem TFG5
LAB(n+ ents
1)
T0+ ignSo?’.ing
TFG1 + UEC : ;
tAB(n+ | TFG4 . . incoming | UECstarts | 1555438
. call TFG5
D+ EXpires announcem
TFG4
ents
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2.3. Basic group call - call type control

The call type control state machine exists when a UE is part of an ongoing group call. The
basic call control state machine has a related call type control state machine. The call type
control state machine provides additional detail, i.e., call type, about the status of the call taking
place: emergency group call, imminent peril group call, and basic group call.

The state transitions that are analyzed in each test scenario of Section 2.3 are based on
“Figure 10.2.3.2-1: Call type control state machine” of TS 24.379 v14.2.0 [4]. Call type control
test scenarios can be categorized into 5 groups: call type initialization, call type upgrade, call
type downgrade, call release, and call merge.

Note: Interaction dependence between basic call control and basic call type control.

2.3.1. Call type initialization

2.3.1.1.Call type initialization — establish a new basic call

At the beginning of this scenario, there is no ongoing call established. UE A starts a new basic
group call and initializes the call type state machine. It is important to note that this test scenario
only depicts the changes happening at the call type state machine. There are other call control
messages exchanged in the meanwhile, such as the GROUP CALL ANNOUNCEMENT
messages, GROUP CALL PROBE messages, or both.

Scenario purpose: To observe that the “basic group call” type state is entered after creation
of a new basic group call.

Table 29: Call type initialization — establish a new basic call

L Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o, o, o, : .
event transition transition transition behavior for details
0 L TO: TO:
T0: waiting Waiting Waiting
- - for call to - -
establish for caI_I to for caI_I to
establish establish
1 Follow 10.2.3.4.2
UE A for lengthy
initiates detailed behavior
TO GROUP - - - (the stored 10.2.3.4.2
CALL current call type
PROBE is set to “BASIC
GROUP CALL™)
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO+
TFG1

UE A
TFG1
expires
(hence a
GROUP
CALL
ANNOUN
CEMENT
message
shall be
sent from
the basic
call control
state
machine)

T2:in-
progress
basic group
call

UE A no action,
except for state
change

10.2.3.4.6

2.3.1.2.Call type initialization — establish a new emergency call

At the beginning of this scenario, there is no ongoing call established. UE A starts a new
emergency group call and initializes the call type state machine. It is important to note that this
test scenario only depicts the changes happening at the call type state machine. There are other
call control messages exchanged in the meanwhile, such as the GROUP CALL

ANNOUNCEMENT messages, GROUP CALL PROBE messages, or both.

Scenario purpose: To observe that the “emergency group call” type state is entered after

creation of a new emergency group call.

Table 30: Call type initialization — establish a new emergency call

L Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o - h
event transition transition transition behavior for details
0 L TO: TO:
T0: waiting Waiting Waiting
- - for call to - -
establish for caI_I to for cal! to
establish establish
1 Follow 10.2.3.4.2
for lengthy
. UE A detailed behavior
initiates (the stored
TO GROUP - - - current call tvpe 10.2.3.4.2
CALL is set to P
PROBE “EMERGENCY
GROUP CALL™)
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO+
TFG1

UE A
TFG1
expires
(hence a
GROUP
CALL
ANNOUN
CEMENT
message
shall be
sent from
the basic
call control
state
machine)

T1:in-
progress
emergency
group call

UE A starts
TFG13

10.2.3.4.6

2.3.1.3.Call type initialization — establish a new imminent peril call

At the beginning of this scenario, there is no ongoing call established. UE A starts a new
imminent peril group call and initializes the call type state machine. It is important to note that
this test scenario only depicts the changes happening at the call type state machine. There are
other call control messages exchanged in the meanwhile, such as the GROUP CALL
ANNOUNCEMENT messages, GROUP CALL PROBE messages, or both.

Scenario purpose: To observe that the “imminent peril group call” type state is entered after
creation of a new imminent peril group call.

Table 31: Call type initialization — establish a new imminent peril call

L Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o, o, o, : .
event transition transition transition behavior for details
0 L TO: TO:
T0: waiting Waiting Waiting
- - for call to - -
establish for caI_I to for caI_I to
establish establish
1 Follow 10.2.3.4.2
for lengthy
UE A detailed behavior
initiates (the stored
TO GROUP - - - current call type 10.2.3.4.2
CALL is set to
PROBE “IMMINENT
PERIL GROUP
CALL™)
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO+
TFG1

UE A
TFG1
expires
(hence a
GROUP
CALL
ANNOUN
CEMENT
message
shall be
sent from
the basic
call control
state
machine)

T3:in-
progress
imminent
peril group
call

UE A starts
TFG14

10.2.3.4.6

2.3.1.4.Call type initialization — join an emergency call after call probe

In this scenario, there is an ongoing emergency group call. UE A sends a call probe and joins

this emergency group call.

Scenario purpose: To observe that the emergency call is joined after receiving an
emergency-based GROUP CALL ANNOUNCEMENT message.

Table 32: Call type initialization — join an emergency call after call probe

Timeline Triggering | UE Astate | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
° - waiti T1:in- T1:in-
TO: waiting
- - for call to progress progress ) ]
establish | €mergency | emergency
groupcall | group call
1 UEA
initiates Follow
o GROUP : ] ) 102342700 | o0,
lengthy detailed
ROBS behavior
PROBE
2 NOTE:
UE B sends a
Lt %EG% GROUP CALL hgﬁfs?gz
t Bl . ANNOUNCEM
- expires call type
ENT
control
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
t BL+
t BAL

UE A
receives
GROUP

CALL

ANNOUN
CEMENT
from UE B

T1:in-
progress
emergency
group call

UE A sets

current call type

to
"EMERGENC
Y GROUP
CALL", sets
Proximity
Based Services
(ProSe) per-
packet priority
to value of
MCPTT off-
network
emergency
group call, sets
stored last call
type change
time and last
user to change
call type to
corresponding
values of
GROUP CALL
ANNOUNCEM
ENT, and starts

TFG13

10.2.3.4.3

2.3.1.5.Call type initialization — join an imminent peril call after call probe

In this scenario, there is an ongoing imminent peril group call. UE A sends a GROUP CALL
PROBE and joins this imminent peril group call.

Scenario purpose: To observe that the imminent peril call is joined after receiving an
imminent peril-based GROUP CALL ANNOUNCEMENT message.

Table 33: Call type initialization — join an imminent peril call after GROUP CALL PROBE

Timeline Triggering | UE A state [ UE B state UE C state Consequent Reference
event transition transition transition behavior for details
0 To: T3: in- T3: in-
waitiné for | Progress progress
-- - call to imminent imminent - -
establish peril group | peril group
call call
1 UEA Follow
initiates
TO GROUP . . . 10.2.34.2f0r | 455345
CALL Iength_y detailed
PROBE behavior
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
t B1

UEB
TFG2
expires

UE B sends a
GROUP CALL

ANNOUNCEM

ENT

NOTE:
happens
outside
call type
control

TO +
t BL+
t BAL

UE A
receives
GROUP

CALL

ANNNOU

NCEMEN

T from UE
B

T3:in-
progress
imminent
peril
group call

UE A checks if
current call type

is not
"EMERGENC
Y GROUP
CALL", sets

current call type
to "IMMINENT

PERIL GROUP
CALL", sets
ProSe per-
packet priority
to value of
MCPTT off-
network
imminent peril
group call, sets
stored last call
type change
time and last
user to change
call type to
corresponding
values of
GROUP CALL
ANNOUNCEM
ENT, and starts

TFG14

10.2.3.4.3

2.3.1.6.Call type initialization — join a basic group call after group call probe

In this scenario, there is an ongoing basic group call. UE A sends a GROUP CALL PROBE

message and joins this basic group call.

Scenario purpose: To observe that the basic group call is joined after receiving a basic
group call-based GROUP CALL ANNOUNCEMENT message.

Table 34: Call type initialization — join a basic group call after group call probe

- Triggering | UE Astate | UEBstate | UE C state Consequent | Reference
Timeline St st st . -
event transition transition transition behavior for details
0 - waiti T2:in- T2:in-
TO: waiting
- - for call to progress progress ] ]
establish basic group | basic group
call call
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Timeline Triggering | UE A state | UE B state UE C state Consequent Reference
event transition transition transition behavior for details
1 UE A Follow
initiates 10.2.3.4.2 for
TO GROUP - - - lengthy 10.2.3.4.2
CALL detailed
PROBE behavior
2 UEBorUEC
Either UE sends a hg;;ﬁg
BorUEC GROUP ;
TO+t Bl | " 1pg) CALL C;’ﬁgg:
expires ANNOUNCE control
MENT
3 UE A checks
if current call
type is not
"EMERGENC
Y GROUP
CALL", sets
current call
type to
"BASIC
UE A By GROUP
receives T2: in- CALL" and
T0+1 Bl GROUP progress - - sets storéd last 10.2.3.4.3
+t BAl CALL basic group call type e
ANNOUN call change time
CEMENT
and last user to
change call
type to
corresponding
values of
GROUP
CALL
ANNOUNCE
MENT

2.3.1.7.Call type initialization — join a basic group call with user acknowledgement
required

In this scenario, a basic group call is ongoing. UE A receives a group call announcement
message of that call which requires user acknowledgment. The MCPTT user of UE A accepts

the call.

Scenario purpose: To observe that the basic group call state is entered after joining an
already established basic group call (with acknowledgement required).
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Table 35: Call type initialization — join a basic group call with user acknowledgement

required
N Triggering | UE A state | UE B state | UE C state Consequent RETTETE
Timeline o o o . e for
event transition | transition | transition behavior -
details
0 TO: T2:in- T2:in-
waiting for | progress progress
) ) call to basic basic ) )
establish group call | group call
1 UE B sends a
UEB GROUP CALL hgg;ﬁs'
ANNOUNCEMENT -
TO TFG2 - - - - outside
expires (with Call type IE set call type
to “BASIC GROUP |
CALL”) contro
2 UE A
receives
GROUP
CALL Follow 10.2.3.4.4. for
ANNOUN lengthy detailed
TO + CEMENT behavior
t BA1 (with i ) ) UE A stores current | 10-2344
MCPTT call type as “BASIC
user GROUP CALL”
acknowled
gement
required)
° TO
+ .
t Al UE A T2: in- UE A no action,
(with accepts the prt())glfess - - except for state 10.2.3.4.6
t Al> call asic M change
£ BAL) group ca

2.3.1.8.Call type initialization — join an imminent peril group call with user
acknowledgement required

In this scenario, an imminent peril group call is ongoing. UE A receives a group call
announcement message of that call which requires user acknowledgment. The MCPTT user of
UE A accepts the call.

Scenario purpose: To observe that the imminent peril call state is entered after joining an
already established imminent peril group call (with acknowledgement required).
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Table 36: Call type initialization — join an imminent peril group call with user
acknowledgement required

N Triggering | UE A state | UE B state | UE C state Consequent RETTETE
Timeline o o o - e for
event transition | transition | transition behavior .
details
0 To: T3:in- T3:in-
waiting for rogress progress
- - imminent | imminent - -
call to il il
establish pert pert
group call | group call
1 UE B sends a
GROUP CALL NOTE:
UE B ANNOUNCEMENT happens
TO TFG2 - - - (with Call type IE set outside
expires to “IMMINENT call type
PERIL GROUP control
CALL”)
2 UE A
receives
GROUP Follow 10.2.3.4.4. for
CALL lengthy detailed
ANNOUN gber):avior
T+ CEM.ENT - - - UE A stores current | 10.2.3.4.4
t BAl (with call type as
MESZ:T “IMMINENT PERIL
GROUP CALL”
acknowled
gement
required)
3
TO + T3:in-
t Al UEA progress
(with accepts the [ imminent - - UE A starts TFG14 10.2.3.4.6
t Al> call peril
t BAl) group call

2.3.1.9.Call type initialization — join an emergency group call with user
acknowledgement required

In this scenario, an emergency group call is ongoing. UE A receives a group call announcement
message of that call which requires user acknowledgment. The MCPTT user of UE A accepts

the call.

Scenario purpose: To observe that the emergency group call state is entered after joining an
already established emergency group call.
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Table 37: Call type initialization — join an emergency group call with user acknowledgement

required
N Triggering | UE A state | UE B state | UE C state Consequent RETTETE
Timeline o o o . e for
event transition | transition | transition behavior -
details
0 TO: T1:in- Tl:in-
waiting for | progress progress
) ) call to emergency | emergency ) i
establish group call | group call
1 UE B sends a
UEB GROUP CALL hgg{;ﬁé
ANNOUNCEMENT .
TO TFG2 - - - . outside
expires (with Call type IE set call type
to “EMERGENCY |
GROUP CALL”) contro
2 UE A
receives
GROUP Follow 10.2.3.4.4. for
CALL lengthy detailed
. - - - UE A stores current | 10.2.3.4.4
L BAL M(gll:,t% call type as
user “EMERGENCY
GROUP CALL”
acknowled
gement
required)
° TO
+ .
t Al UE A T1iin-
(with accepts the progress - - UE A starts TFG13 10.2.3.4.6
t Al> call emergenclyl/
{ BA1) group ca
2.3.1.10. Call type initialization — join an emergency group call without user

acknowledgement required

In this scenario, an emergency group call is ongoing. UE A receives a group call announcement
that does not require user acknowledgment and joins the call. This scenario can be generalized
to other scenarios in which the ongoing group call is basic or imminent peril.

Scenario purpose: To observe that the emergency call state is entered after joining an already

established emergency group call (without acknowledgement required), based on the call type
setting in the GROUP CALL ANNOUNCEMENT message.
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Table 38: Call type initialization — join an emergency group call without user
acknowledgement required

L Triggering UE A state UE B state UE C state Consequent Referenc
Timeline o, o > . e for
event transition transition transition behavior .
details
0 s T1: in- T1:in-
TO: waiting
i ) for call to progress progress i )
establish emergency | emergency
group call group
1 UE B sends a
GROUP CALL NOTE:
UE B ANNOUNCEM happens
TO TFG2 - - - ENT (with Call outside
expires type IE set to call type
“EMERGENCY control
GROUP CALL™)
2 UE A
receives Follow
GROUP 10.2.3.4.5 for
CALL . lengthy detailed
ANNOUN T1: In- behavior
To+ | CEMENT |  progress ; ] UE Astores | 10.2.3.4.5
t BAl (without emergency current call tvoe
MCPTT group call yP
user as set to
acknowled “EMERGENCY
GROUP CALL”
gement
required)

2.3.2. Call type upgrade

2.3.2.1.Call upgrade from basic to imminent peril group call

In this scenario, a basic group call is ongoing. A user decides to upgrade the call to an imminent
peril group call, so other users’ call types are upgraded accordingly.

Scenario purpose: To observe that a basic group call can be upgraded to an imminent peril

group call.
Table 39: Call upgrade from basic to imminent peril group call
N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o - .
event transition transition | transition behavior for details
0
T2: in- T2: in- T2: in-
i i progress progress progress i i
basic group basic basic
call group call | group call
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Timeline Triggering | UE A state | UE B state | UE C state Consequent Reference
event transition transition | transition behavior for details
1 UE A sets
current call type
to "IMMINENT
PERIL GROUP
CALL" and
accordingly sets
ProSe per-packet
UEA priority, starts
requests to T3 in- TFG14, stores
upgrade the ) UTC time as last
call to Jprogress call type change
T0 "IMMINEN |m_r|n|nent ) ) time of the call as 10.234.7.1
TPERIL | P gl';‘)“p well as own
GROUP ca MCPTT user ID
CALL" as last user to
change call type
of the call,
generates and
sends GROUP
CALL
ANNOUNCEME
NT
2 UE B and
rchiSe _ T_3: _ T_3: Follow
TO + GROUP ) |mm|r]ent |mm|r]ent 10.2.3.4.7.2_for 10.2.3.4.7.2
t AB1 CALL peril peril lengthy dgtalled
ANNOUN group call | group call behavior
CEMENT

2.3.2.2.Call upgrade from basic to emergency group call

In this scenario, a basic group call is ongoing. A user decides to upgrade the call to an
emergency group call, so other users’ call types are upgraded accordingly.

Scenario purpose: To observe that a basic group call can be upgraded to an emergency

group call.
Table 40: Call upgrade from basic to emergency group call
N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition transition | transition behavior for details
0
T2:in- T2:in- T2:in-
i i progress progress progress i i
basic group basic basic
call group call | group call
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N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o o o - .
event transition transition | transition behavior for details
1 UE A sets
current call type
accordingly as
well as current
ProSe per-packet
priority, starts
UEA TFG13, stores
requests to UTC time as last
upgrade the T1:in- call type change
call to progress time of the call as
0 "EMERGE | emergency ) ) well as own 1023471
NCY group call MCPTT user ID
GROUP as last user to
CALL" change call type
of the call, and
generates and
sends GROUP
CALL
ANNOUNCEME
NT
2 UE B and
rchiSe T1:in- T:in- Follow
TO + progress progress 10.2.3.4.7.2 for
GROUP - . 10.2.3.4.7.2
t AB1 CALL emergency | emergency | lengthy d(_atalled
ANNOUN group call | group call behavior
CEMENT

2.3.2.3.Call upgrade from imminent peril group call

In this scenario, an imminent peril group call is ongoing. A user decides to upgrade the call to

an emergency group call, and the other users’ call types are upgraded accordingly.

Scenario purpose: To observe that an imminent peril group call can be upgraded to an
emergency group call.

Table 41: Call upgrade from imminent peril group call

L Triggering UE Astate | UE B state | UE C state Consequent Reference
Timeline . . . . .
event transition transition transition behavior for details
0 . . .
T3:in- T3:in- T3:in-
progress progress progress
- - imminent imminent imminent - -
peril group peril peril
call group call | group call
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L Triggering UE A state | UE B state | UE C state Consequent Reference
Timeline o o o . .
event transition transition | transition behavior for details
1 UE A sets
current call type
accordingly as
well as current
ProSe per-
packet priority,
starts TFG13
UE A and stops
requests to TFG14, stores
upgrade the T1: in- UTC time as
call to progress last call type
0 "EMERGE | emergency ) ) change time of 1023471
NCY group call the call as well
GROUP as own MCPTT
CALL" user ID as last
user to change
call type of the
call, generates
and sends
GROUP CALL
ANNOUNCEM
ENT
2
UE B and
UE C TL:in- | T1:in- Follow
receive
TO + progress | progress 10.2.3.4.7.2 for
GROUP - . 10.2.3.4.7.2
t AB1 CALL emergency | emergency | lengthy dgtalled
ANNOUNC group call | group call behavior
EMENT

2.3.3. Call type downgrade

2.3.3.1.Explicit downgrade from emergency call

In this scenario, an emergency group call is in progress. An authorized user (UE A) decides to
downgrade the call to a basic group call. In addition, multiple TFG11 expirations are observed
in this test scenario. It is assumed that if there are n “GROUP CALL EMERGENCY END”
messages, then the first n - 1 are lost, and UE B and UE C only receive the n'" message.

Scenario purpose: To observe that an emergency group call can explicitly be downgraded to
a basic group call.
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Table 42: Explicit downgrade from emergency call

Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

Tl:in-
progress
emergency
group call

Tl:in-
progress
emergency
group call

Tl:in-
progress
emergency
group call

TO

UE A
requests to
downgrade

the call

T2:in-
progress
basic
group call

UE A sets
stored current
call type to
“BASIC
GROUP
CALL” as well
as per-packet
priority, call
type change
time and last
user to change
call type
accordingly,
generates and
sends GROUP
CALL
EMERGENCY
END, stops
TFG13, starts
TFG11 and
initializes
CFG11

10.2.3.4.8.1

TO+
TFG11

UE A
TFG11
expires

UE A generates
and sends
GROUP CALL
EMERGENCY
END,
increments
value of
CFG11, and
starts TFG11 (if
value of CFG11
is less than its
upper limit)

10.2.3.4.8.2

TO +
n*TFG1

UE A
TFG11
expires

(CFG11 at
its upper
limit)

UE A generates
and sends
GROUP CALL
EMERGENCY
END, and
increments
value of CFG11
(now equal to
its upper limit)

10.2.3.4.8.2
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO +
n*TFG1
1+
t AB1

UE B and
UEC
receive

GROUP
CALL

EMERGE

NCY END

T2:in-
progress
basic group
call

T2:in-
progress
basic group
call

UEBand UEC
set stored last
call type change
time and last
user to change
call type to
corresponding
values of
GROUP CALL
EMERGENCY
END message,
set stored
current call type
to "BASIC
GROUP
CALL" as well
as current ProSe
per-packet
priority to
corresponding
value, and stop
TFG13

10.2.3.4.8.3

2.3.3.2.Explicit downgrade from imminent peril call

In this scenario, an imminent peril group call is in progress. An authorized user (UE A) decides
to downgrade the call. In addition, multiple TFG12 expirations are observed in this test
scenario. It is assumed that if there are n “GROUP CALL IMMINENT PERIL END”
messages, then the first n - 1 are lost, thus UE B and UE C only receive the n'" message.

Scenario purpose: To observe that an imminent peril group call can explicitly be downgraded
to a basic group call.

Table 43: Explicit downgrade from imminent peril call

L Triggering UE A state UE B state | UE C state | Consequent | Reference
Timeline o, o, o, : .
event transition transition transition behavior for details
0 T3:in- T3:in- T3:in-
progress progress progress
- - imminent imminent imminent - -
peril group peril group peril
call call group call
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO

UE A
requests to
downgrade

the call

T2:in-
progress basic
group call

UE A sets
stored
current call
type to
“BASIC
GROUP
CALL” as
well as per-
packet
priority, call
type change
time and last
user to
change call
type
accordingly,
generates
and sends
GROUP
CALL
IMMINENT
PERIL
END, stops
TFG14,
starts
TFG12 and
initializes
CFG12

10.2.3.4.8.4

TO+
TFG12

UE A
TFG12
expires

UE A
generates
and sends
GROUP

CALL

IMMINENT

PERIL

END,
increments

value of
CFG12, and
starts
TFG12
(because
value of
CFG12is
less than its
upper limit)

10.2.3.4.8.5
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO+
n*TFG12

UE A
TFG12
(with
CFG12 at
upper limit
-1)

UE A
generates
and sends
GROUP

CALL

IMMINENT

PERIL
END, and
increments

value of

CFG12

10.2.3.4.8.5

TO +
N*TFG12
+t_AB1

UE B and
UEC
receive

GROUP
CALL

IMMINEN

T PERIL
END

T2:in-
progress
basic group
call

T2:in-
progress
basic
group call

UE B and
UE C set
stored last
call type
change time
and last user
to change
call type to
correspondi
ng values of
GROUP
CALL
IMMINENT
PERIL END
message, set
stored
current call
type to
"BASIC
GROUP
CALL" as
well as
current
ProSe per-
packet
priority to
correspondi
ng value,
and stop
TFG14

10.2.3.4.8.6

2.3.3.3.Implicit downgrade from emergency call

In this scenario, an emergency group call is in progress. The expiration of a user’s timer,
TFG13, invokes the implicit downgrade of the call type.

Scenario purpose: To observe that an emergency group call can implicitly (timer expiration)
initiate the downgrade to a basic group call.
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Table 44: Implicit downgrade from emergency call

Timeli Triggering [ UE Astate | UE Bstate | UE C state Consequent Reference
imeline o o . - .
event transition transition transition behavior for details
0 T1:in- T1:in- T1:in-
progress progress progress
i i emergency | emergency | emergency i )
group call group call group call
1 UE A sets
stored current
call type to
"BASIC
GROUP CALL"
as well as
current ProSe
per-packet
UE A T2:in- priority to
TO TFG13 progress - - corresponding | 445548
expires basic group value, and sets
call current UTC

time as last call
type change
time of the call
and own
MCPTT user ID
as last user to
change call type
of the call

2.3.3.4.Implicit downgrade from imminent peril call

In this scenario, an imminent peril group call is in progress. The expiration of a user’s timer,
TFG14, invokes the downgrade of the call type.

Scenario purpose: To observe that an imminent peril group call can implicitly (timer
expiration) initiate the downgrade to a basic group call.

Table 45: Implicit downgrade from imminent peril call

N Triggering | UE A state | UE B state | UE C state Consequent Reference
Timeline o, o o ; .
event transition | transition transition behavior for details
0 T3:in- T3:in- T3:in-
progress progress progress
- - imminent imminent imminent - -
peril peril peril group
group call | group call call
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO

UE A
TFG14
expires

T2: in-
progress
basic
group call

UE A sets stored
current call type to
"BASIC GROUP
CALL" as well as
current ProSe per-
packet priority to
corresponding

- value, and sets
current UTC time as
last call type change
time of the call and
own MCPTT user
ID as last user to
change call type of

the call

10.2.3.4.8.9

2.3.4. Call release

2.3.4.1.Call release after call establishment

In this scenario, a group call is ongoing (any call type state). One of the users releases the call.

Scenario purpose: To observe that a user can release the call, regardless of the ongoing call

type state.
Table 46: Call release after call establishment
L Triggering | UE A state UE B state UE C state Consequent Reference
Timeline o, o > ; .
event transition transition transition behavior for details
0 T2: in- T2: in- T2: in-
progress progress progress
basic, T3: basic, T3: basic, T3:
imminent imminent imminent
peril or T1: peril or T1: | peril or T1:
- - emergency emergency emergency - -
group call group call group call
(same call (same call (same call
type state as type state as | type state as
UE B and UE | UE A and UE UE A and
C) C) UE B)
1 UE A releases
stored current
call type, ProSe
requJJEsg to T0: waiting pﬁ%rrigjcgtst
TO for call to - - ' 10.2.3.4.10
release the . call type
establish :
call change time
and Last user
to change call
type
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2.3.4.2.Call release before call establishment

In this scenario, there is no ongoing group call yet. One of the users attempts to establish a call
but releases it before completion.

Scenario purpose: To observe that a user attempting to establish a call can release from the
call prior to completion.

Table 47: Call release before call establishment

Timeli Triggering | UE A state | UE B state | UE C state Consequent Reference
imeline o o . - .
event transition | transition | transition behavior for details
0 TO: TO: TO:
waiting for | waiting for | waiting for
i i call to call to call to i i
establish establish establish
1 UE A releases stored
UEA current call type,
requests to ProSe per-packet
TO release or - - priority, Last call 10.2.3.4.11
reject the type change time and
call Last user to change
call type

2.3.5. Call merge

2.3.5.1.Call merge from different call type states

In this scenario, there are two ongoing group calls, (UE A and UE B) and (UE C), both group
calls with the same group ID, but different call type states. UE A and UE B receive a group
call announcement from UE C, and adjust their call type status accordingly.

Scenario purpose: To observe that the call type states are properly updated after the merge.

Table 48: Call merge from different call type states

Timeli Triggering UE A state UE B state | UE Cstate | Consequent | Reference
imeline . . . . .
event transition transition transition behavior for details
0 Cin i
-Il:cs; : :gss E : |Ifgss Tl in-
Prog Prog progress
- - imminent imminent - -
eril group | peril group emergency
P group call
call call
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L Triggering UE A state UE B state | UE Cstate | Consequent | Reference
Timeline o, o o, : .
event transition transition transition behavior for details
1 UE C sends NOTE:
GROUP happens
TO UEeS i-lr—gst - - - CALL outside
P ANNOUNCE |  call type
MENT control
2 UE A and
UEB Follow
receive T1:in- T1:in-
10.2.3.4.9 for
TO + GROUP progress progress
- lengthy 10.2.3.4.9
t CAl CALL emergency emergency .
detailed
ANNOUNC group call group call behavior
EMENT
message

2.3.5.2.Call merge from same call type state

In this scenario, there are two ongoing group calls with the same group ID and same call type
state, but one group call (UE C) has a lower call start time IE than the other group (UE A and
UE B). A call merge occurs for UE A and UE B when each receive a GROUP CALL
ANNOUNCEMENT from UE C. There is no state change, just updates to the internal

variables.

Scenario purpose: To observe that the call type internal variables are properly updated after

the merge.
Table 49: Call merge from same call type state
L Triggering UE A state UE B state | UE Cstate | Consequent | Reference
Timeline o o . - .
event transition transition transition behavior for details
0
T1:in- T1:in- T1:in-
i i progress progress progress ) )

emergency emergency | emergency

group call group call group call
1 UE C sends NOTE:
GROUP happens
TO UEef(: ;;GZ - - - CALL outside
P ANNOUNCE |  call type
MENT control
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L Triggering UE A state UE B state | UE Cstate | Consequent | Reference
Timeline o, o o . .
event transition transition transition behavior for details
2 UE A and
UE B store
the value of
UE A and the Last call
UEB type change
receive time IE, store
TO + GROUP the value of
t CAl CALL i i ) the Lastuser | 02349
ANNOUNC to change call
EMENT type IE, and
message set PPPP to
value for
emergency
group call

The scenario can be generalized similarly to the situation when all three UEs have the same
group ID, the same Call Type and the same call start time, but the call identifier IE of UE C’s
group call is lower than that of the group call that UE A and UE B are in.
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3. Test scenarios details — broadcast group call

According to 3GPP TS 24.379 v14.2.0 [4], a broadcast group call is “a group call where the
initiating MCPTT user expects no response from the other MCPTT users, so that when the
user's transmission is complete, so is the call.” No floor control procedure is specified here,
since it is assumed that there shall be no change in floor arbitration throughout the entire
duration of the broadcast group call.

3.1. Broadcast group call - call control

3.1.1. Call setup

3.1.1.1.Call setup — establish a new call

In this scenario a user, UE A, decides to establish a broadcast group call (no existing one yet).
UE B requires user acknowledgement, while UE C does not.

Scenario purpose: To observe that a new broadcast group call can be established and that
users can join in.

Table 50: Call setup — establish a new call

Reference
for
details

Triggering | UE A state UE B state UE C state Consequent

Timeline o o o .
event transition transition transition behavior

B1: start- B1: start- B1: start-
stop stop stop

1 UE A generates
and stores SDP,
call identifier
and MCPTT
user ID of the
call, generates

UE A B2:in and sends
To initiates a progress ) ) GROUP CALL
broadcast broadcast BROADCAST,
group call group call starts floor
control as
originating floor
participant,
establishes
media session,
and starts TFB2

10.3.24.1
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Timeli Triggering | UE A state UE B state UE C state Consequent RGOS
imeline . o . . for
event transition transition transition behavior .
details
2 UE B stores the
call identifier,
current call type,
SDP, originating
MCPTT user ID
IE and MCPTT
group ID IE of
the call, and
UE B and starts TFB3;
UEC UE C stores the
receive B2: in- call identifier,
TO + GROUP _ B3: pending progress current call type, 103242
t AB1 CALL user action broadcast | SDP, originating D
BROADC group call MCPTT user ID
AST IE and MCPTT
group ID IE of
the call,
establishes
media session,
starts floor
control as
terminating
participant and
starts TFB1
3 UE B establishes
UE B . media session,
B2: in- starts floor
TO + accepts the trol
t ABI + incoming ) bprogdress ) control as 103243
t B1 broadcast roadcast terminating
group call group call participant, stops
TFB3 and starts
TFB1

3.1.1.2.Call setup — establish a new call with refusal to join

In this scenario, a user, UE A, decides to establish a broadcast group call (no existing one yet).

UE B requires user acknowledgement, while UE C does not. One of the users, UE B, decides
to reject the newly initiated call.

Scenario purpose: To observe that a new broadcast group call can be established and that a
user can refuse to join the call.

Table 51: Call setup — establish a new call with refusal to join

Timeline | Triggering UE A state | UE B state | UE C state Consequent Reference
event transition transition transition behavior for details
0 - - B1: start- B1: start- B1: start- - -
stop stop stop
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Timeline

Triggering
event

UE A state
transition

UE B state
transition

UE C state
transition

Consequent
behavior

Reference
for details

TO

UE A initiates
a broadcast
group call

B2:in
progress
broadcast
group call

UE A generates
and stores SDP,
call identifier
and MCPTT
user ID of the
call, generates
and sends
GROUP CALL
BROADCAST,
starts floor
control as
originating floor
participant,
establishes
media session,
and starts TFB2

10.3.24.1

TO +
t AB1

UE B and UE
C receive
GROUP

CALL

BROADCAST

B3:
pending
user action

B2: in-
progress
broadcast
group call

UE B stores the
call identifier,
current call type,
SDP, originating
MCPTT user ID
IE and MCPTT
group ID IE of
the call, and
starts TFB3;
UE C stores the
call identifier,
current call type,
SDP, originating
MCPTT user ID
IE and MCPTT
group ID IE of
the call,
establishes
media session,
starts floor
control as
terminating
participant and
starts TFB1

10.3.2.4.2

TO +
t_AB1 +
t Bl

UE B rejects
the incoming
broadcast
group call

B4:
ignoring
same call
ID

UE B stops
TFB3

10.3.2.44

And the corresponding figure is Fig. 14:
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MCPTT client A MCPTT client B MCPTT client C

Call participant Call participant Call participant

‘ Broadcast call setup — establish a new call with refusal to join ‘

‘ B1: start-stop ‘ ‘ B1: start-stop ‘ ‘ B1: start-stop ‘

o Adinitiates a Broadcast Grou -
call . ;: o B2: in-progress broadcast
o Astarts TFB2 group call

"oy, Gr
P Cay B, OUp Cqy Broag,
ast-

%lasy, o Cestablishes media session
e CstartsTFB1
B3: pending user action B2: in-progress broadcast
group call

e Brejects broadcast call
B4: ignoring same call ID e Bstops TFB3

e Bstarts TFB3

Figure 14: Broadcast call setup — establish a new call with refusal to join

3.1.2. Call release
3.1.2.1.Call release by the originating user

In this scenario, a broadcast group call is released by the originating user of the broadcast group
call. UE A is considered the originating user. The originating user releases the call.

Scenario purpose: To observe that an ongoing broadcast group call can be released by the
originating user.

Table 52: Call release by the originating user

L Triggering UE A state UE B state | UE C state Consequent Reference
Timeline o, o o, ; .
event transition transition transition behavior for details
0 B2:in B2:in B2:in
i i progress progress progress i )
broadcast broadcast broadcast
group call group call group call
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L Triggering UE A state UE B state | UE C state Consequent Reference
Timeline o, o o, ; .
event transition transition transition behavior for details
1 UE A releases
media session,
generates and
re&:eEasAe\s B1: start- sends GROUP
TO broadcast éto - - CALL 10.3.2.4.7
o call P BROADCAST
group END, stops
floor control,
and stops TFB?2
2
UE B and
UEC UE B and UE
receive . . C release media
tT£g1 GROUP : Blét‘;ta”' Blét‘;ta”' sessionand | 10.3.2.4.8
= CALL P P stop floor
BROADC control
AST END

3.1.2.2.Call release by a participant

In this scenario, a terminating user (i.e., not the originating user of the broadcast group call)
releases from the broadcast group call. UE A is considered the originating user. A terminating
user, UE B, releases the call. We consider this scenario starts after UE A has already talked for
awhile (nearing TFB1 expiry), and that there is only enough time left to retransmit the GROUP
CALL BROADCAST message once.

Scenario purpose: To observe that an ongoing broadcast group call can be released by a
participating user.

Table 53: Call release by a participant

Timeli Triggering | UE A state UE B state | UE C state Consequent Reference
imeline . . . . .
event transition transition transition behavior for details
0 B2:in B2:in B2:in
progress progress progress
i i broadcast broadcast broadcast i )
group call group call group call
1 UEB UE B releases
releases in- B4: ignoring the media
TO progress - sarﬁe call ID - session, and 10.3.2.4.6
broadcast stops floor
group call control
2 UE A generates
To + UE A and sends
t Al TF!SZ - - - GROUP CALL 10.3.2.4.9
- expires BROADCAST,
and starts TFB2
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N Triggering | UE A state UE B state | UE C state Consequent Reference
Timeline o, o, o, : .
event transition transition transition behavior for details
3 UE B checks
that identifier in
GROUP CALL
UE B and BROADCAST
UEC )
To+ receive matches with
the stored call 10.3.2.4.10
t Al + GROUP - - - Je ST
identifier, and N/A
LABI CALL starts TFB1;
BROADC 7
AST UE C:
undefined
action /
behavior
4 TO+
t C1
— UEC . UE C clears
(with TFB1 i - BL:start- | “Gioredcall | 10.3.2.4.11
L Cl> expires stop identifier
t Al+ P
t AB1)
5 TO+
t Bl
— UE B . UE B clears
(with TEB1 i BI: start- - stored call | 10.3.2.4.11
tB1> expires stop identifier
t Al + P
t AB1)

And the corresponding figure is Fig. 15:

93




MCPTT client A MCPTT client B MCPTT client C

Call participant Call participant Call participant

‘ Broadcast Call Release by a participant ‘

B2: in-progress broadcast B2: in-progress broadcast B2: in-progress broadcast
group call group call group call

e Breleases media session
B. noring same call ID

e Atimer TFB2 expires
e Are-starts TFB2

Mm
PG, P Callbrogg

ca
deagy, st

p— B starts TFB1

) e Ctimer TFB1 expires
B1: start-stop + Cclears identifiers
B1: sta

e Btimer TFB1 expires

* Bclearsidentifiers

Figure 15: Broadcast call release by a participant
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4. Test scenarios details — private call

A private call is a call occurring between two MCPTT clients. A private call can operate under
automatic commencement mode or the manual commencement mode, modifying the way the
call shall be established. 3GPP TS 24.379 v14.2.0 [4], clause 11 describes the logic and
functioning of private calls, specifically clause 11.2 for off-network private call.

4.1. Private call - call control
4.1.1. Private call setup

4.1.1.1.Private call setup — establish new call in automatic mode

In this scenario a user, UE A, decides to establish a private call (no existing one yet). The call
is made using automatic commencement mode.

Scenario purpose: To observe that a private call can be initiated (in automatic commencement
mode).

Table 54: Private call setup — establish new call in automatic mode

L Triggering | UE A state | UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 ] ] PO: start- PO: start- ) )
stop stop
1 UE A generates and stores Call
Identifier, MCPTT user ID, user
ID of the callee, user location,
offer SDP, creates call type
Indication control state machine and
from UE A | P2: waiting establishes end-to-end security
TO to initiate a for call - (if needed), stores 11.2.24.21
private call response commencement mode as
to UEB "AUTOMATIC
COMMENCEMENT MODE",
generates and sends PRIVATE
CALL SETUP REQUEST,
starts TFP1 and initializes CFP1
2 UE B stores Call Identifier IE
as call identifier, MCPTT user
UEB ID of the caller IE as caller ID
- and own MCPTT user ID as
receives
To+ PRIVATE _ callee IE, creates call type
- P5: pending | control state machine, generates | 11.2.2.4.3.2
t AB1 CALL
- and stores answer SDP,
SETUP
REQUEST generates and sends PRI_\/ATE
CALL ACCEPT, establishes a
media session, starts TFP4 and
initializes CFP4
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L Triggering | UE A state | UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
3 UE A stores SDP answer,
UE A generates and sends PRIVATE
TO + receives P4: part of CALL ACCEPT ACK,
t AB1+ | PRIVATE ongoing - establishes a media session, 11.2.24.2.8
t BAl CALL call starts floor control as
ACCEPT terminating floor participant,
stops TFP1, and starts TFP5
4 UEB
TO + receives
UE B starts floor control as
LABL+ | PRIVATE - P4: part of terminating MCPTT client, 1122434
LBAL+ CALL ongoing call stops TFP4 and starts TFP5
t AB2 ACCEPT
ACK

And the corresponding figure is Fig. 16:

e AstartsTFP1
e Ainitializes CFP1

e Aestablishes media session

e Astops TFP1
e Astarts TFPS

MCPTT client A

Call participant

MCPTT client B

Call participant

Private Call Setup — establish a new call in automatic mode

PO: start-stop

T { P2: waiting for call response

7—7{ P4: part of ongoing call ‘

Priy,
Ate Cyy) /Set
Yo

PO: start-stop

Rel?ueSt

&
«
Na

e
o™

ivag,
€Can, e
ot
C/

P5: pending

‘ P4: part of ongoing call ‘

e Bestablishes media session
e Bstarts TFP4
e Binitializes CFP4

e Bstops TFP4
e Bstarts TFP5

Figure 16: Private call setup — establish new call in automatic mode
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4.1.1.2.Private call setup — establish and cancel new call in automatic mode

In this scenario a user, UE A, decides to establish a private call (no existing one yet). The call
is made using automatic commencement mode. The UE initiating the call decides to cancel the
call almost immediately afterwards and the SDP offer does not contain a dedicated key

attribute.

Scenario purpose: To observe that a private call can be initiated (in automatic
commencement mode) and canceled before it is established.

Table 55: Private call setup — establish and cancel new call in automatic mode

Timeline

Triggering
event

UE A state
transition

UE B state
transition

Consequent behavior

Reference
for details

PO: start-stop

PO: start-stop

TO

Indication
from UE A to
initiate a
private call to
UE B

P2: waiting
for call
response

UE A generates and
stores Call Identifier,
MCPTT user ID, user
ID of the callee, user
location, offer SDP,
creates call type control
state machine and
establishes end-to-end
security (if needed),
stores commencement
mode as
"AUTOMATIC
COMMENCEMENT
MODE", generates and
sends PRIVATE CALL
SETUP REQUEST,
starts TFP1 and
initializes CFP1

1122421

TO +
t AB1

UEB
receives
PRIVATE
CALL
SETUP
REQUEST

P5: pending

UE B stores Call
Identifier IE as call
identifier, MCPTT user
ID of the caller IE as
caller ID and own
MCPTT user ID as
callee IE, creates call
type control state
machine, generates and
stores answer SDP,
generates and sends
PRIVATE CALL
ACCEPT, establishes a
media session, starts
TFP4 and initializes
CFP4

11.2.2.4.3.2
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L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
3
L. UE A generates and
To+r | e | for velease . sends PRIVATE CALL |41 55429
t Al call rr)e Lest reSDONSe RELEASE, and starts | 777
g P TFP3
4 UE A
TO + receives .
t ABL+ | PRIVATE - - UE Ami'sss;args the | 1192461
t BAL CALL g
ACCEPT
5 UEB
TO + receives .
t AL+ | PRIVATE . . UE Bm‘l'sssc;rgs the | 1192461
t AB2 CALL g
RELEASE
6 TO+
t Al+ UE A terminates the
n*TFP3 . . media session, releases
(with UEe?iIeZPS sPalr.n:egQ;I?In g the call type control 11.2.2.45.3
CFP3 at P state machine, and
its upper starts TFP7
limit)
7 TO +
t Al+ UE A TFP7 . UE A clears the stored
n*TFP3 expires PO: start-stop call identifier 1122457
+ TFP7

And the corresponding figure is Fig. 17:
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MCPTT client A MCPTT client B

Call participant Call participant

‘ Private Call Setup — establish and cancel new call in automatic mode

PO: start-stop PO: start-stop

EE— + P2: waiting for call response

e Astarts TFP1
e Ainitializes CFP1

r/\/a
te Gy Sety, U,
eques
t-

P5: pending e Bestablishes media session
.

B starts TFP4
e Binitializes CFP4

\,@
o Acancels call request P3: waiting for release ¥
o Astarts TFP3 - response

Priy,
% ate Ca/’Relea
Se-

\

e Aterminates media session
e Areleases call type cuntrol

state machine ——— T
e Astarts TFP7

,,J{ P1:ignoring same call ID ‘

e Atimer TFP7 expires . ~< PO: start-stop
e Aclears stored call identifier

Figure 17: Private call setup — establish and cancel new call in automatic mode

4.1.1.3.Private call setup — establish new call in manual mode

In this scenario a user, UE A, decides to establish a private call (no existing one yet). The call
is made using manual commencement mode, and the SDP offer does not contain a dedicated
key attribute.

Scenario purpose: To observe that a private call can be initiated (in manual commencement
mode), without any key attribute in the SDP offer.
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Table 56: Private call setup — establish new call in manual mode

Lo Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
- - PO: start-stop | PO: start-stop - -
UE A generates and stores
Call Identifier, MCPTT
user ID, user ID of the
callee, user location, offer
Indication SDP, creates call type
fromUE A | P2:waiting control state machine,
TO to initiate a for call - stores commencement 1122421
private call response mode as "MANUAL
to UEB COMMENCEMENT
MODE", generates and
sends PRIVATE CALL
SETUP REQUEST, starts
TFP1 and initializes CFP1
UE B stores Call Identifier
IE as call identifier,
UE B MCPTT user ID of the
receives caller IE as caller ID and
own MCPTT user ID as
TO+ PRIVATE . .
- P5: pending callee ID, creates call type | 11.2.2.4.4.1
t_AB1 CALL .
= control state machine,
RgE-LrJLIJEZT generates and stores
Q answer SDP, generates and
sends PRIVATE CALL
RINGING, and starts TFP2
UE A
TO + receives
t AB1+ | PRIVATE - - UE A remains in its state | 11.2.2.4.2.3
t BAl CALL
RINGING
UE B generates and stores
SDP, generates and sends
TO+t Bl UE B
(Witﬂ accepts the PRIVATE CA.LL
. . - - ACCEPT, establishes a 11.2.2.4.4.3
t B1> incoming . .
t AB1) private call media session, stpp_s_Tl_:PZ,
= starts TFP4 and initializes
CFP4
UE A stores SDP answer,
generates and sends
UE A PRIVATE CALL
receives ACCEPT ACK, establishes
T+0t+Bt7A821 PRIVATE oitori)r?gtcgfl - a media session, st[arts_ 11.2.2.4.2.8
- CALL floor control as terminating
ACCEPT floor participant, stops

TFP1 and TFP2, and starts
TFP5
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Timeline Triggering v A.state = Sl Consequent behavior Referenf:e
event transition transition for details
6 UEB
To+t BI receives UE B starts floor control as
- PRIVATE P4: part of terminating MCPTT client,
+t BA2 - ) 11.2.2.4.45
+{ AB2 CALL ongoing call stops TFP4 and starts
= ACCEPT TFPS
ACK

And the corresponding figure is Fig. 18:

MCPTT client A MCPTT client B

Call participant

Call participant

‘ Private Call Setup — establish a new call in manual mode ‘

PO: start-stop PO: start-stop

e Astarts TFP1

e AinitializesCFP1 — + P2: waiting for call response

e Bstarts TFP2

Rne®

p(\\la‘ec e Baccepts private call

* Aestablishes media session

o Astops TFP1&TFP2 P
e Astarts TFPS T

® Bestablishes media session
e Bstops TFP2
e Bstarts TFP4 and initializes CFP4

Y
ate cal pose?
W

-~ ‘ P4: part of ongoing call ‘
\ i
Private Call Accept p k.
cl

e Bstops TFP4
e Bstarts TFP5

‘ P4: part of ongoing call ‘

Figure 18: Private call setup — establish new call in manual mode

4.1.1.4.Private call setup — establish and cancel new call in manual mode

In this scenario a user, UE A, decides to establish a private call (no existing one yet). The call
iIs made using manual commencement mode. The UE initiating the call decides to cancel it
almost immediately after.

Scenario purpose: To observe that a private call can be initiated (in manual commencement
mode) and canceled before it is established.
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Table 57: Private call setup — establish and cancel new call in manual mode

L Triggering = U= 3 . Reference
Timeline state state Consequent behavior .
event . . for details
transition | transition
0
PO: start- | PO: start-
i ) stop stop i i
1 UE A generates and stores Call
Identifier, MCPTT user ID, user
ID of the callee, user location,
Indication po: offer SDP, creates call type
fromUE A Waiti-ng control state machine, stores
TO to initiate a for call - commencement mode as 11.22.4.2.1
private call response "MANUAL
to UEB COMMENCEMENT MODE",
generates and sends PRIVATE
CALL SETUP REQUEST, starts
TFP1 and initializes CFP1
2 UE B stores Call Identifier IE as
UE B call identifier, MCPTT user ID
receives of the caller IE as caller ID and
. own MCPTT user ID as callee
TO + PRIVATE P5:
- ; ID, creates call type control state | 11.2.2.4.4.1
t AB1 CALL pending :
SETUP machine, generates and stores
REQUEST answer SDP, generates and sends
PRIVATE CALL RINGING,
and starts TFP2
3 .
To+ car'i:EIsA}he wapifi'ng UE A generates and sends
. - PRIVATE CALL RELEASE, 11.2.2.4.2.9
t Al private call | for release
and starts TFP3
request response
4 UEA
TO+ receives .
t AB1+ PRIVATE ) i UE A discards the call control 1122461
t BAl CALL message
RINGING
> UEB P1: UE B generates and sends
TO+ receives . " PRIVATE CALL RELEASE
t AL+ | PRIVATE - S'gpnoe”cg?l ACK, stops TFP4, starts TFP7 | 11.2.2.4.4.8
t AB2 CALL ID and releases the call type control
RELEASE state machine
6 UE A
TO+ receives P1: . .
LAL+ | PRIVATE | ignoring : seL;sEioAn ftr(?;'sn?tﬁ;éhaen?i?;fts 1122455
t AB2 + CALL same call ' P70 | T
t BA2 RELEASE ID
ACK

And the corresponding figure is Fig. 19:
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MCPTT client A MCPTT client B

Call participant Call participant

‘ Private Call Setup — establish and cancel new call in manual mode ‘

PO: start-stop PO: start-stop

e Astarts TFP1
e Ainitializes CFP1 — 1 P2: waiting for call response
flvat
€ Gy
Sefu
E%E.St
P5: pending e Bstarts TFP2
e Acancels private call H iti .
: AmnSTFPP3 2l 77777{ P3: waiting for release ‘ \\(\“?’\“% o Baccepts private call
response 3 e Bestablishes media session

(o)
R
[ PV o Bstops TFP2
» e Bstarts TFP4 and initializes CFP4
Tivay
e Ca/l;;e,ea
Se.

‘ P1:ignoring same call ID

e Bstops TFP4
e (e e Bstarts TFP7
c,a\\‘le\ea
wate
Priva

e Aterminates media session

o Astops TFP3 ,77——77{ P1:ignoring same call ID ‘
e Astarts TFP7

Figure 19: Private call setup — establish and cancel new call in manual mode

4.1.1.5.Private call setup — failure to establish new call

In this scenario a user, UE A, decides to establish a private call. The call is made using
automatic commencement mode. Both users have different call identifiers, hence the call fails
to establish. Two attempts are made by UE A.

Scenario purpose: To observe that a private call cannot be established between two users
with different call identifiers.

Table 58: Private call setup — failure to establish a new call

L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0
- - PO: start-stop PO: start-stop - -
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Reference

Timeline TALEEANG UIE 2 Sl LB B silie Consequent behavior .
event transition transition for details
UE A generates and stores
Call Identifier, MCPTT user
ID, user ID of the callee,
user location, offer SDP,
. creates call type control state
Indication . .
machine and establishes end-
from UE A to P2: waiting for call to-end security (if needed)
TO initiate a ) - ’ 11.2.2.4.2.1
. response stores commencement mode
private call to as "AUTOMATIC
UEB COMMENCEMENT
MODE", generates and
sends PRIVATE CALL
SETUP REQUEST, starts
TFP1 and initializes CFP1
UE B compares and
acknowledges difference
UE B between Call Identifiers,
. stores Call Identifier IE of
recerves . . received message as call
T+ PRIVATE - PL:ignoring | ;qentifier, MCPTT user ID | 11.2.2.4.3.1
t AB1 CALL same call ID
of caller IE as caller ID, own
SETUP
MCPTT user ID as callee ID,
REQUEST
generates and sends
PRIVATE CALL REJECT,
and starts TFP7
UE A
TO+ receives P1: ignoring same UE A releases call control
t AB1 + PRIVATE ) gcall Ig - state machine, stops TFP1 11.2.2.4.2.7
t BA1 CALL and TFP2, and starts TFP7
REJECT
UE A generates and stores
Call Identifier, MCPTT user
ID, user ID of the callee,
user location, offer SDP,
creates call type control state
TO + Indication machine and establishes end-
t AB1+ | fromUE Ato | P2:waiting for call to-end security (if needed),
L - 11.2.2.4.2.1
t_ BAl + initiate a response stores commencement mode
t Al private call as "AUTOMATIC

COMMENCEMENT
MODE", generates and
sends PRIVATE CALL

SETUP REQUEST, starts

TFP1 and initializes CFP1
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Timeline Triggering UE A state UE B state Conseauent behavior Reference
event transition transition q for details
5 UE B compares and
acknowledges difference
UE B between Call Identifiers,
TO + feceives stores Call Identifier IE of
t AB1 + PRIVATE received message as call
t BAL1 + CALL - - identifier, MCPTT user ID | 11.2.2.4.3.1
t Al+ SETUP of caller IE as caller ID, own
t AB2 MCPTT user ID as callee ID,
REQUEST
generates and sends
PRIVATE CALL REJECT,
and starts TFP7
6] TO+
t ABL+ UEA
{BAL + receives P1: ignoring same UE A releases call control
TAL+ PRIVATE ) call ID - state machine, stops TFP1 11.2.2.4.2.7
t AB2 + CALL and TFP2, and starts TFP7
T BA2 REJECT

And the corresponding figure is Fig. 20:

e Astarts TFP1
e Ainitializes CFP1

e Astops TFP1 & TFP2
e AstartsTFP7

e Ainitiates private call—
e Astarts TFP1 and initializes

CFP1

e Astops TFP1 & TFP2 o

e Astarts TFP7

—_— + P2: waiting for call response

Tivate Call Setup Requ
est:

MCPTT client A

Call participant

MCPTT client B

Call participant

‘ Private Call Setup — failure to establish new call

PO: start-stop

— —{ P1:ignoring same call ID ‘

| P2: waiting for call response

7‘ P1:ignoring same call ID ‘

PO: start-stop

P1:ignoring same call ID

e Bstarts TFP7

e Bstarts TFP7

Figure 20: Private call setup — failure to establish a new call
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4.1.2. Private call cancellation
4.1.2.1.Private call cancellation — cancel an ongoing call (normal)

In this scenario a user, UE A, decides to cancel an ongoing private call as part of the usual
normal call release (i.e., the user wants to end the private call).

Scenario purpose: To observe that a user can cancel an ongoing private call.

Table 59: Private call cancellation — cancel an ongoing call (normal)

L Triggering UE A state UE B state Consequent Reference
Timeline . o . .
event transition transition behavior for details
0
P4: part of P4: part of
i i ongoing call ongoing call ) )
1 UE A generates
P3: waiting for and sends
T0 UE Areleases release ) PRIVATE CALL 1122451
the private call response RELEASE, starts | =7
TFP3 and
initializes CFP3
2 UE B generates
and sends
PRIVATE CALL
UE B receives RELEASE ACK,
PRIVATE P1:ignoring | terminates media
TO+t ABL CALL ) same call ID session, releases 1122454
RELEASE the call type
control state
machine and
starts TFP7
3
UE A receives UE tﬁ\eter:rrurar(ljlgates
TO+t_AB1 PRIVATE P1: ignoring :
- session, stops 11.2.2.455
+t BAlL CALL same call ID TEP3 and starts
RELEASE ACK TEP7

4.1.2.2.Private call cancellation — cancel an ongoing call (timer expiry)

In this scenario a user, UE A, decides to cancel an ongoing private call. However, those Private
Call Release messages are lost and not received by UE B (out of range). Hence no response
(i.e., Private Call Release Ack) message is received at UE A.

Scenario purpose: To observe that a user can cancel an ongoing private call using timer, due
to a non-responding user (e.g., out of range).
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Table 60: Private call cancellation — cancel an ongoing call (timer expiry)

Timeli Triggering UE A state UE B state Consequent Reference
imeline . . . .
event transition transition behavior for details
0
) ) P4: part of P4: part of i )
ongoing call ongoing call
1
UE A generates and
UE A P3: waiting for sends PRIVATE
TO releases the release - CALL RELEASE, 11.2.2.45.1
private call response starts TFP3 and
initializes CFP3
2 UE A generates and
sends PRIVATE
TO + TFP3 UEe),(Ai':'EIZPS - - CALL RELEASE, 11.2.2.45.2
P starts TFP3 and
increments CFP3
3 .
UE A TEP3 UE A tgrmlna_tes the
To+ expires P1: ignoring - re.e";segs'?ﬁfiﬂﬂ'l e | 1122453
n*TFP3 (CFP3's same call ID-- ype | Ll.c.c.8.9.
upper limit) control state machine
and starts TFP7
4 UE B terminates the
TO + TFP5 . . media session,
(with TFP5 UEXB iIerPS - sPalrﬁ:eg(r:];I?In g releases the call type 11.2.2.45.6
> n*TFP3) P control state machine
and starts TFP7

And the corresponding figure is Fig. 21:
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MCPTT client A MCPTT client B

Call participant Call participant

‘ Private Call Cancellation — cancel an ongoing call (timer expiry) ‘

‘ P4: part of ongoing call ‘

‘ P4: part of ongoing call ‘

e AstartsTFP3
e AinitializesCFP3  —

P3: waiting for release
response

~Private Call Release-

e Atimer TFP3 expires ]
e Astarts TFP3 & increments -
CFP3

“Private Call Re} €ase-

e Atimer TFP3 expires for Nth
time o

e Aterminates media session

e Astarts TFP7

- + P1:ignoring same call ID ‘

e Btimer TFP5 expires

‘ P1:ignoring same call ID ‘ e Bstarts TFP7

Figure 21: Private call cancellation — cancel an ongoing call (timer expiry)

4.1.3. Private call expiration

In this scenario a private call is ongoing. Timer TFP5 expires (lasted the maximum time for a
private call), hence the call is terminated. The call is renewed afterwards.

Scenario purpose: To observe that a private call is terminated when the maximum duration
for the call is reached (TFP5).

Table 61: Private call maximum duration expiration

L Triggering el e . Reference
Timeline state state Consequent behavior .
event - L for details
transition | transition
0 P4: part P4: part
of of
i ) ongoing ongoing ) i
call call
1
P1: UE A releases the call type
T0 UE A.TFPS ignoring ) c_ontrol state mgchine_and 1122456
expires same call terminates the media session, and
ID starts TFP7
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Triggerin = b= s Reference
Timeline ggering state state Consequent behavior .
event L L for details
transition | transition
2
P1: UE B releases the call type
T+t Bl UE B_TFP5 ) ignoring cpntrol state mgchlne_and 1122456
expires same call | terminates the media session, and
1D starts TFP7
3 UE A generates and stores Call
Identifier, MCPTT user ID, user
ID of the callee, user location,
To+ offer SDP, creates call type
t Al Indication P2: control state machine and
— from UE A waiting establishes end-to-end security (if
(with L - 1122421
t AL> + to initiate a for call needed), stores commencement
Tt B1) private call response mode as "MANUAL
- COMMENCEMENT MODE",
generates and sends PRIVATE
CALL SETUP REQUEST, starts
TFP1 and initializes CFP1
4 UE B stores Call Identifier IE as
UE B call identifier, MCPTT user ID of
receives the caller IE as caller ID and own
TO + . MCPTT user ID as callee ID,
PRIVATE P5:
t Al+ - ; creates call type control state 1122441
CALL pending -
t AB1 SETUP machine, generates and stores
REQUEST answer SDP, generates and sends
PRIVATE CALL RINGING, and
starts TFP2
5 UE A
tTA01++ receives
t ABL + PRIVATE - - - 11.2.2.4.2.3
t_BAL CALL
— RINGING

4.2.  Private call - call type control

Note: Interaction dependence between private call control and private call type control.

4.2.1. Enter private call

In this scenario no ongoing private call is established yet. UE A eventually establishes a call.
The stored emergency state is set to “False”. The various messages sent are originating from
the private call control state machine, not the private call type state machine.

Scenario purpose: To observe that the private call state type is entered upon establishment
of a private call.
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Table 62: Enter private call

Timeline Triggering UE A state UE B state Consequent behavior Reference
event transition transition for details
QO: waiting for | QO: waiting for
- - the call to be the call to be - -
established established
UE A sets current Call
Type to "PRIVATE
CALL" and stores
current ProSe per-
packet priority to
iniLtJiEt(f; a MCPT'_I' off-network
TO Private - - private call 11.2.3.4.2
call corresponding value (a
PRIVATE CALL
SETUP REQUEST is
sent by UE A’s basic
call control state
machine)
UEB
receives
PRCI\A/G-_FE UE B sets the current
SETUP call type to "PRIVATE
REQUEST CALL" and sets
TO + current ProSe per-
(message - - - 11.2.3.4.3
t AB1 sent from packet priority to
the basic MCPT'_I' off-network
call private call
control corresponding value
state
machine)
UE A
receives
PRIVATE
CALL
t ;?341- + (Arrf:e(s:siZE Q1: in-progress 112344
= sent from private call i i e
t BAl .
the basic
call
control
state
machine)
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Timeline

Triggering

event

UE A state
transition

UE B state
transition

Consequent behavior

Reference
for details

TO +
t AB1+
t_ BAl +

t AB2

UEB
receives
PRIVATE
CALL
ACCEPT
ACK
(message
sent from
the basic
call
control
state
machine)

Q1: in-progress
private call

11.23.44

4.2.2. Enter private emergency call

In this scenario no ongoing private call is established yet. UE A eventually establishes a call.

The stored emergency state is set to “True”.

Scenario purpose: To observe that the emergency private call state type is entered upon
establishment of a private emergency call.

Table 63: Enter private emergency call

L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 QO: waiting | QO: waiting
i i for the call for the call ) i
to be to be
established established
1 UE A sets current Call
Type to "EMERGENCY
PRIVATE CALL" and
stores current ProSe per-
. packet priority to MCPTT
TO UE A initiates - - off-network private call 11.2.3.4.2
a Private Call .
corresponding value (a
PRIVATE CALL SETUP
REQUEST is sent by
UE A’s basic call control
state machine)
2 .
UEF?I\D?K?I\E/BS UE B sets the current call
CALL SETUP type to "EMERGENCY
To+ REQUEST PRIVATE CALL" and sets
- - current ProSe per-packet 11.2.3.4.3
t AB1 (message sent Lo
. priority to MCPTT off-
from the basic .
network private call
call control corresponding value
state machine) P g
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Triggering UE A state UE B state . Reference
> o Consequent behavior .
event transition transition for details

3 UE A receives
PRIVATE
To+ CALL Q2:in-
t ABL+ |  ACCEPT progress : UE A starts TFP8 11.2.3.4.4
© BAL (message sent | emergency
- from the basic | private call
call control
state machine)
4 UE B receives
PRIVATE
TO + CALL Q2: in-
LABL+ | ACCEPT ACK - progress UE B starts TFP8 11.23.4.4
t_ BAl + (message sent emergency
t AB2 from the basic private call
call control

state machine)

Timeline

4.2.3. Private call upgrade
4.2.3.1.Private call upgrade — upgrade call

In this scenario an ongoing private call is already established. UE A decides to upgrade the call
to an emergency private call.

Scenario purpose: To observe that a private call can be upgraded to an emergency private
call, with corresponding state types.

Table 64: Private call upgrade — upgrade call

L Triggering | UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 Q1:in- Q1:in-
- - progress progress - -
private call | private call
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L Triggering | UE A state UE B state . Reference
Elre event transition transition G e ST tes for details
UE A checks if emergency
leaf node from user profile is
set to "True", generates and
stores emergency offer SDP,
updates caller ID as own
UE A _ MCPTT user ID and callee ID
upgrades Q2:in- as MCPTT user ID of the
To call to progress ) other_ user, stores current user 1123451
Emergency emergency location, sets current call type | ~777 T
call private call to "EMERGENCY PRIVATE
CALL", generates and sends
PRIVATE CALL SETUP
REQUEST, sets ProSe per-
packet priority to
corresponding value, starts
TFP1 and initializes CFP1
UE B generates and stores
emergency answer SDP,
updates caller ID with
UE B MCPTT user ID of t_he caller
receives Q2: in- IE and callee 1D with own
TO + PRIVATE prog-;ress MCPTT user ID, generates
t AB1 CALL - emergency and sends PRIVATE CALL 11.2.3.45.6
- SETUP private call ACCEPT, sets ProSe per-
REQUEST packet priority to
corresponding value, sets
current call type to
"EMERGENCY PRIVATE
CALL", and starts TFP8
UE A UE A stores SDP answer IE as
T + receives emergency SDP answer,
t ABL+ | PRIVATE : : generates and sends PRIVATE | 41 53453
t BAL CALL CALL ACCEPT ACK,
- ACCEPT establishes media session,
stops TFP1 and starts TFP8

4.2.3.2.Private call upgrade — rejected upgrade call
In this scenario an ongoing private call is already established. UE A decides to upgrade the call

to an emergency private call. The media session cannot be established on UE B’s side hence

the upgrade is rejected. A TFP1 timer expiration occurs due to the first private call setup
request message being lost.

Scenario purpose: To observe that a private call upgrade can be rejected by the called user.
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Table 65: Private call upgrade — rejected upgrade call

L Triggering | UE A state | UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 Q1:in- Q1:in-
- - progress progress - -
private call | private call
1 UE A checks if emergency
leaf node from user profile is
set to "True", generates and
stores emergency offer SDP,
updates caller ID as own
UE A MCPTT user ID and callee ID
Q2:in- as MCPTT user ID of the
upgrades
To call to progress ) other_ user, stores current user 1123451
Emergency emergency location, sets current call type
Call private call to "EMERGENCY PRIVATE
CALL", generates and sends
PRIVATE CALL SETUP
REQUEST, sets ProSe per-
packet priority to
corresponding value, starts
TFP1 and initializes CFP1
2 UE A may update user
location, generates and sends
LA Qije’zspl : i PRIVATE CALL SETUP | 11.2.345.2
REQUEST, starts TFP1 and
increments CFP1
3 UE B sets call identifier IE
UEB with the call identifier in the
. received message, sets
receives
TO + PRIVATE MCPTT user ID of the caller
TFP1 + CALL - - IE and of the callee IE, sets 11.2.3.45.6
t AB1 SETUP Reason IE as either "FAILED"
REQUEST or "MEDIA FAILURE",
generates and sends PRIVATE
CALL REJECT
4
UEA UE A sets ProSe per-packet
TO + . . o .
TEP1 + receives Ql:in- priority to corresponding
t ABL 4 PRIVATE progress - value, sets current call typeto | 11.2.3.45.4
1 BA1 CALL private call "PRIVATE CALL" and stops
- REJECT TFP1

And the corresponding figure is Fig. 22:
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Figure 22: Private call upgrade — rejected upgrade call

4.2.3.3.Private call upgrade — failed upgrade call

In this scenario an ongoing private call is already established. UE A decides to upgrade the call
to an emergency private call. However, in the meantime UE A and UE B get out of range of

each other. UE B does not respond to the upgrade, hence UE A releases the call.

Scenario purpose: To observe that a private call upgrade fails if the user does not respond
(e.g., out of range), and results in the call being released by the callee and called party receives
an internal indication to release the call.

Table 66: Private call upgrade — failed upgrade call

L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 . .
Q1l:in- Q1l:in-
- - progress progress - -
private call private call
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L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
1 UE A checks if
emergency leaf node
from user profile is set to
"True", generates and
stores emergency offer
SDP, updates caller ID
as own MCPTT user ID
UE A _ and callee ID as MCPTT
upgrades Q2:in- usertID of the otther user,
progress stores current user
0 En?:rl;;gr)lcy emergency i location, sets current call 1123451
call private call type to "EMERGENCY
PRIVATE CALL"",
generates and sends
PRIVATE CALL
SETUP REQUEST, sets
ProSe per-packet priority
to corresponding value,
starts TFP1 and
initializes CFP1
2 UE A may update user
location, generates and
TO + UE ATFP1 ) ) sends PRIVATE CALL 1123452
TFP1 expires SETUP REQUEST, | 7
starts TFP1 and
increments CFP1
3
To+ Ui)ﬁ:\)ije[:spl QO0: waiting UE A releases stored
n*TEPL | (CFP1 atits for the call to - current call type, releases | 11.2.3.4.5.5
. be established ProSe per-packet priority
upper limit)
4
TO +
t B1 UEB QO: waiting for UE B releases stored
(with releases the - the call to be | current call type, releases 11.2.3.4.7
t B1> call established ProSe per-packet priority
n*TFP1)

4.2.4. Private emergency call downgrade

4.2.4.1.Private emergency call downgrade — downgrade call TFP6 expiry

116




In this scenario an ongoing emergency private call is already established. UE A decides to
downgrade the call to a private call. Timer TFP6 expires since the first PRIVATE CALL
EMERGENCY CANCEL message is lost.

Scenario purpose: To observe that an ongoing emergency private call can be downgraded to
a private call, even with the loss of a single message (PRIVATE CALL EMERGENCY

CANCEL).

Table 67: Private emergency call downgrade — downgrade call TFP6 expiry

Timeline Triggering UE A state | UE B state Conseguent behavior Reference
event transition transition for details
0 Q2:in- Q2:in-
progress progress
i i emergency | emergency i i
private call | private call
1 UE A generates and
sends PRIVATE CALL
. EMERGENCY
UE A cancels the Q1:in-
TO emergency progress - ngrgrilga?ﬁ;;teo{sd 11.2.3.46.1
private call private call "PRIVATE CANCEL",
stops TFP8, initializes
CFP6 and starts TFP6
2
UE A generates and
sends PRIVATE CALL
TTng UigiIer% - - EMERGENCY 11.2.3.4.6.2
CANCEL, starts TFP6
and increments CFP6
3 UE B generates and
sends PRIVATE CALL
EMERGENCY CANCEL
UE B receives ACl_(, establishes a media
To+ PRIVATE o1 in- session based on the SDP
TFP6 + CALL - progress %%jg c;];'f‘;?:frdrear?tsglelr 11.2.3.4.6.5
t AB1 EMERGENCY private call T
CANCEL type to "PRIVATE
CALL", sets ProSe per-
packet priority to
corresponding value, and
stops TFP8
4 UE A sets ProSe per-
To+ UE A receives packet pr!ority to
TEPG + PRIVATE correspondlng vall_Je,
t AB1L+ CALL - - e§tabllshes a media 11.2.3.4.6.3
1 BAL EMERGENCY session based on the SDP
- CANCEL ACK body of stored answer
SDP, and stops TFP6
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And the corresponding figure is Fig. 23:
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Figure 23: Private emergency call downgrade — downgrade call TFP6 expiry

4.2.4.2 Private emergency call downgrade — downgrade call out of range

In this scenario an ongoing emergency private call is already established. UE A decides to
downgrade the call to a private call. However, the “PRIVATE CALL EMERGENCY
CANCEL” messages sent by UE A are lost (UE B is out of range) during this scenario. Thus,

UE B does not respond to the downgrade, so UE A releases the call.

Scenario purpose: To observe that, when downgrading an ongoing emergency private call to
a basic private call, if both users are out of range then the private call eventually gets released

by UE A.
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Table 68: Private emergency call downgrade — downgrade call out of range

Timeline Triggering UE A state UE B state Conseauent behavior Reference
event transition transition q for details
Q2:in- Q2:in-
i ) progress progress i )
emergency emergency
private call private call
UE A generates and
sends PRIVATE CALL
. EMERGENCY
UE A cancels Q1:in-
TO the emergency progress - CQJTrSrEtIEa?ﬁ;Steotrsd 11.2.3.46.1
private call private call "PRIVATE CANCEL".
stops TFP8, initializes
CFP6 and starts TFP6
2
UE A generates and
sends PRIVATE CALL
Jov | VEATTE : : EMERGENCY 11.2.3.46.2
P CANCEL, starts TFP6
and increments CFP6
3
UE_A TFF.)G QO0: waiting UE A releases stored
expires (with
TO + vallrj)e of CEP6 for the call i current call type, releases 1123464
n*TFP6 at its upper to be stored ProSe per-packet | ~7TTTTTTTY
S upp established priority
limit)

And the corresponding figure is Fig. 24:
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e Astarts TFP6 & initializes
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Q1:in-progress private call

“Private Cancel”

e Atimer TFP6 expires
e Astarts TFP6 &
increments CFP6

e Atimer TFP6 expires with ——
value of CFP6 at upper limit

QO: waiting for call to be

established

Q2:in-progress emergency
private call

Figure 24: Private emergency call downgrade — downgrade call out of range

4.2.4.3.Private emergency call downgrade — downgrade call TFP8 expiry

In this scenario an ongoing emergency private call is already established. Timer TFP8 expires

at UE A and at UE B, so both UE A and UE B downgrade the call to a private call.

Scenario purpose: To observe that an ongoing emergency private call gets downgraded once
the appropriate implicit timer (TFP8) expires.

Table 69: Private emergency call downgrade — downgrade call TFP8 expiry

L Triggering UE A state UE B state . Reference
Timeline o o Consequent behavior .
event transition transition for details
0 Q2:in- Q2:in-
) i progress progress ) )
emergency emergency
private call private call
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Timeline Triggering UE A state UE B state Conseauent behavior Reference
event transition transition q for details
UE A establishes a media
session based on SDP body
Q1:in- of stored answer SDP, sets
TO Ui)’f‘i:eFSPS progress - ProSe per-packet priorityto | 11.2.3.4.6A
P private call corresponding value, and
sets stored current call type
to "PRIVATE CALL"
UE B establishes a media
session based on SDP body
Q1:in- of stored answer SDP, sets
;I'?S-I UEeXB iIerPS - progress ProSe per-packet priorityto | 11.2.3.4.6A
- P private call corresponding value, and

sets stored current call type
to "PRIVATE CALL"
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5. Summary and future work

Test scenarios presented in this document are designed based on 3GPP’s MCPTT off-network
mode protocols strictly, with the objective to help the verification of protocol implementations.
Benefits of these test scenarios are at least three folds:

v' First, and the motivation of the effort, is that test scenarios are used to verify the ns-3
simulation model that our group developed. The simulator passed all tests.

v’ Second, during the process of test scenario design and simulation model verification,
the completeness and correctness of 3GPP’s MCPTT off-network mode operations
were examined in great details. In the past one and a half years, our group has identified
many errors and discrepancies in the MCPTT floor control and call control protocols,
and, as a result, have submitted several CRs [8-19] addressing off-network mode
operations to the 3GPP CT1 task group international meetings. All documents were
well received, as all corrections were accepted.

v Third, but not least, it is possible to utilize these test scenarios to verify the MCPTT
protocol implementations in other embodiments, e.g., prototype and commercial
devices. It is also possible to develop more specific test scenarios that may be adopted
by 3GPP, especially the sequence of message exchanges over the air, which are more
observable externally based on the figures that accompany several test scenarios.

The above benefits may accelerate the deployment of MCV over LTE, especially for the out-
of-coverage communication situation for public safety users. In the future, we plan to update
existing test scenarios and simulation models to conform with 3GPP standards as progress is
made.
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Appendix: Scenario usages

This appendix gives a few examples for using the scenarios described in this document in
other areas of expertise, such as software testing, conformance testing, and interoperability
testing.

e Software testing:

When using the scenarios for software tests, they can be used to derive white box tests,
because some scenarios lack the necessary control and events to perform black box testing.
For black box testing, it is assumed that input, whether it be a user indication or a message
from a peer system, can be observed at the time it is consumed by the state machine being
tested, and that any outputs, such as a message, can also be observed after it is produced by
the state machine being tested. Thus, only inputs and outputs are used to derive a black box
test. It is also assumed that the inputs and outputs can be recorded over a period of time, such
that one can organize them into a sequence of events to compare with the order of events
described in the scenario timeline. Therefore, to pass a test, not only should all inputs and
outputs occur, but those inputs and outputs should happen in the same chronological order of
the scenario timeline. Any other events or order of events should be considered a failure. In
addition to the assumptions and requirements for black box testing, white box testing requires
observation of state transitions, the starting, stopping, and expiration of timers, as well as
changes in counter values to determine the result of a test. Thus, white box tests require
additional checks to verify that after each event (e.g., user indication, reception of a message
or timer expiration) all state machine variables contain the proper value based on the changes
described in the scenario. These checks are conditional and should evaluate to true or false.

Black Box Testing Example

*Note: Only state machines A and B are considered for black box testing in the following
scenario because the necessary control to ensure that UE B’s TFG2 timer expires before
UE C’s TFG2 timer, which occurs at step 3 of the scenario, may be lacking.

For the scenario, “Call setup — join call” defined in section 2.2.1.1, the following needs to be
done:
1. Instantiate two “Basic Group Call” call control state machines, which we will call A
and B
2. Interact with the state machines so that state machine B is in a basic group call while
A is not
3. Now the following should be observed, in order, after providing an indication to A to
“Initiate a basic group call’”:
a. Observe that A sends a GROUP CALL PROBE message
b. Observe that B receives the GROUP CALL PROBE message
c. Observe that B sends a GROUP CALL ANNOUNCEMENT message with
fields coded properly within a certain timer period based on TFG2 + delta.
d. Observe that A receives the GROUP CALL ANNOUNCEMENT message
sent by B
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If all events are observed and observed in the order in which they are described, then model
has passed the test that was derived from the scenario. If not, then the model has failed the

test.

White Box Testing

For the scenario, “Call setup — join call” defined in section 2.2.1.1, the following needs to be

done:

1.

Instantiate three “Basic Group Call” call control state machines, which we will call A,
B,and C
Interact with the state machines so that state machines B and C are in the same basic
group call while A is not
Now the following should be observed and checked, in order, after providing an
indication to A to “Initiate a basic group call”:
a. Observe that A sends a GROUP CALL PROBE message
b. Checks for A:
i. Stored MCPTT group ID matches the group ID
ii. The corresponding Call Type Control state machine exist
iii. The timer TFG1 is running
iv. The timer TFG3 is running
v. Current state is the “S2: waiting for call announcement” state
c. Observe that:
i. B receives the GROUP CALL PROBE message
- Checks for B:
a. The timer TFG2 is running
b. The timer TFG6 is running
c. Stored probe response for the call is set to “true”
d. Current state is the “S3: part of ongoing call” state
-AND-
ii. C receives the GROUP CALL PROBE message
- Checks for C:
a. The timer TFG2 is running
b. The timer TFG6 is running
c. Stored probe response for the call is set to “true”
d. Current state is the “S3: part of ongoing call” state
d. Observe that B’s TFG2 timer expires
e. Observe that B sends a GROUP CALL ANNOUNCEMENT message with
fields coded properly within a certain timer period based on TFG2 + delta
i. Checks for B:
- The timer TFG2 is running
- The timer TFGS6 is running
- Stored probe response for the call is set to “false”
- Current state is the “S3: part of ongoing call” state
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f. Observe that A receives the GROUP CALL ANNOUNCEMENT message
sent by B
i. Checks for A:

- The timer TFGS6 is running

- The timer TFG2 is running

- The timer TFG1 is NOT running

- The timer TFG3 is NOT running

- The stored SDP matches SDP received in the message

- The stored call ID matches call ID received in the message

- The stored originating user ID matches originating user ID
received in the message

- The stored refresh interval matches the refresh interval
received in the message

- The stored call start time matches the call start time received in
the message

- The floor control state machine has been initialized
Current state is the “S3: part of ongoing call” state

g. Observe that C receives the GROUP CALL ANNOUNCEMENT message
sent by B
i. Checks for C:
- The timer TFG2 is running
- Stored probe response for the call is set to “false”

If all events are observed, all events are observed in the order in which they are described,
and all checks evaluated to true, i.e., all expected values and statuses were found, then the
model has passed the test that was derived from the scenario. If not, then the model has failed
the test.

e Conformance testing:

To use this scenario for conformance testing, one must examine one UE column at a time.

Test 1

Conformance test for UE A (device under test)

First one would need to create a test purpose based on the scenario.

For example: Test purpose: To determine that the Device Under Test (DUT) can join a group
call.

Second one would need to create a preamble to place the device under test into the start state
stated in the cell in the row labeled with a zero and under the UE A state transition column.
For example: Preamble: Turn on device.

Next the first action of conformance test would be to have UE A initiate the joining of a
group call and to observe that UE A sends a GROUP CALL PROBE message. This
information is contained in the row labeled 1. NOTE: If this was being used as an internal
software test, where one has access to the internal information, then one could also confirm
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that there was a state transition from *“S1: Start-stop** to ““S2: waiting for call
announcement™ as stated in row 1 column UE A state transition and that timers TFG1 and
TFG3 were started as stated in the Consequent behavior column.

If any other message is sent by UE A, then the test would be considered a failure or
inconclusive.

Continuing the tester (acting as UE B) would then send a GROUP CALL
ANNOUNCEMENT message properly coded to UE A.

Since there is no observable action by UE A upon the receipt of the GROUP CALL
ANNOUNCEMENT message, one would need to provide an observable ending, such as
observe that the UE A hears the transmission on the group that was just joined.

If one hears the transmission of the group call via UE A, then the test verdict is pass.

If this does not occur, then the test verdict is fail.

Test 2

Conformance test for UE B (device under test)

First one would need to create a test purpose based on the scenario.

For example: Test purpose: To determine that the DUT responds to a request to join a group
call with the properly coded message.

One would read the cell in the row labeled with a zero and the UE B state transition column
to determine the start state which is “S3: part of ongoing-call”. Thus a preamble would be
needed to place UE B (device under test) in this state.

For example: Preamble: Have the tester establish a group call with DUT.

The first action of the conformance test would be to have the tester (acting as UE A) to send
a GROUP CALL PROBE message (coded with a different user identifier than the one used
in the preamble) to UE B. This information is contained in the row labeled 1.

The tester (acting as UE A) would wait to see if UE B (device under test) sends a GROUP
CALL ANNOUNCEMENT message with the properly coded fields back to the tester using
the information contained in both row 2 and row 3 Consequent behavior column within a
timer value that is TFG2 + delta.

If a GROUP CALL ANNOUNCEMENT message is received with fields properly coded,
then the test verdict is pass.

Otherwise fail.

e Interoperability testing:

*Note: Only state machines A and B are considered for interoperability testing in the following
scenario because the necessary control to ensure that UE B’s TFG2 timer expires before
UE C’s TFG2 timer, which occurs at step 3 of the scenario, may be lacking.

To use this scenario for interoperability testing, one will consider the observable interfaces
between UE A and UE B.

In this case UE A and UE B are required and thus the pair of interfaces is observable.
Create a test purpose:

For example: Observe that a UE (UE A) can join an ongoing group call (started by UE B).
Preamble:
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o Turn on one UE (UE B)
0 Cause UE B to establish a group call
0 Begin speaking on the group call
Teststep 1: Turnon UE A
Test step 2: Cause UE A to want to join the existing group call.
1: Observe that UE A sends a GROUP CALL PROBE message
2: Observe that UE B sends a GROUP CALL ANNOUNCEMENT message with
fields coded properly within a certain timer period based on TFG2 + delta
3: Observe (listen) that UE A hears the conversation on the group call.
If all events are observed, then verdict is pass.
If not, then verdict is fail.
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