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1. Introduction
This contribution highlights a number of MCPTT requirements based on TS 22.179 v13.3.0 from a MBMS perspective. The stage-1 requirements clearly indicates that MCPTT shall utilize GCSE TS 23.468, however it is not clear when and how MBMS should be used, and when it is mandated to use MBMS to fulfill certain requirements.

The purpose of the contribution is to conclude on the base assumptions and requirements for the study of MBMS usage for mission critical communication service. Additional assumptions and requirements should be considered, specifically in relation to new release 14 requirements for the MCVideo and MCData services.
2. Reason for Change
2.1 Capacity

In TS 22.179 there are only informative scalability guide that specifies group sizes, number of users, concurrent calls in a cell etc. The following parts from TS 22.179 are relevant when considering using MBMS for capacity reason.

Annex C (informative):
MCPTT scalability guide

The MCPTT Service might support an authorized MCPTT UE to be an MCPTT member of at least 5,000 MCPTT Groups.

The MCPTT Service might support a minimum of 500,000 MCPTT Groups.

The MCPTT Service might support MCPTT Group membership from two MCPTT Users to all the MCPTT Users signed on the MCPTT system.

The MCPTT Service might support an MCPTT Group Call where all the Participants are located in one cell of the MCPTT system.

The MCPTT Service might support an MCPTT Group Call with one or more Participants located in every cell of the MCPTT system.

The MCPTT Service might support a range of 36 to 150 simultaneous MCPTT Group Calls in every cell of the MCPTT system per regional regulatory requirement.

The MCPTT Service might support a minimum of 2000 MCPTT Users within an MCPTT Group or a combination of different MCPTT Groups, in every cell of the MCPTT system.

NOTE:
The concurrent number of Participants in a cell is subject to radio capacity limitation in a cell per operator policy.
The radio resources of a cell are limited. The cell capacity depends on a number of parameters, such as bandwidth used, radio conditions, distribution of users etc. Several studies (e.g. R2-140051) have been performed to estimate the capacity both in unicast as well as when using MBMS.

To use MBMS when many MCPTT users belonging to the same MCPTT group and are located in a small area is clearly beneficial.

2.2 Mobility

The following mobility requirement influences the implementation of MBMS for MCPTT. There are a number of different mobility cases, specifically releated to the usage of MBMS. 

6.4.1
General aspects

[R-6.4.1-001] Interruption to an MCPTT Group Call shall be minimized when participates move from one area to another.


2.3 Efficiency

The usage of MBMS for radio resource efficiency is specifically clear in group communication system, when a group of users are receiving the same information.  There are several studies performed in other working groups, to analyze the capacity of MBMS, and to answer when it is more resource efficient compared to unicast. However, these studies seldom consider the traffic model of MCPTT, which is characterized with a few short talk bursts in a rather short group call, separated by long period of silence.

The requirements related to radio resource efficiency below, stipulate the usage of MBMS. 
6.15.6
Radio Resource Efficiency Performance

[R-6.15.6-001] Radio resource shall be able to be utilized in an efficient manner for the MCPTT Service up to a certain threshold, the radio resource allocation for MCPTT Service shall be on-demand basis and flexible, or in a predefined manner.

[R-6.15.6-002] The network shall be able to assign radio resource so that MCPTT resources stay below a threshold, subject to the agreement between the LTE network operator and the MCO (e.g., LTE network can be operated by MCO, or LTE network is operated by commercial operator), to be used for MCPTT Service without impacting other services.
2.4 Queuing

In TS 23.179 v13.1.0 the current queuing functionality is only related to queuing of floor requests. The requirements in TS 22.179 demands also queuing of group call setup requests. At the group call setup, the resource (e.g. GBR bearers) shall be allocated. If there are no available radio resources for some users in a group call, it shall be possible to queue the request for the group call setup. Currently it is not possible to queue a request of resources towards EPC or towards RAN. These requirements was discussed and specified in the stage-1 work of MPS Multimedia Priority Services, but was never implemented in stage-2 or stage-3.

Queuing of MCPTT group call requests can be supported by using a dedicated MBMS bearer for the MCPTT services.
6.2.2
Queuing

[R-6.2.2-001] The MCPTT Service shall prioritize the transmit request queue based on the type of call (e.g., group, private), urgency of the call (e.g., general group, MCPTT Emergency, Imminent Peril), attributes (e.g., priority level) of the MCPTT Group (if a group call), and attributes (e.g., priority level) of the requesting MCPTT User.
[R-6.2.2-006] If a request for an MCPTT Group call is queued, the MCPTT Service shall provide an indication to the requester when the call continues.

6.8
MCPTT priority requirements

6.8.1
General

 [R-6.8.1-007] MCPTT Service shall support queuing and retention by priority.
2.5 Performance
TS 22.179 specify performance requirements for MCPTT. Corresponding requirements exist in GCSE. There is also a study on group communication for E-UTRA TS 36.868, which covers performance aspects.

The MCPTT traffic model is also important for the performance of MCPTT. Normally the performance requirements are reachable when there are low traffic volumes and the UEs are in connected mode. However with high density of users and with several UEs are in idle mode, paging, transfer UE from idle to connected and furthermore mouth-to-ear latency becomes a challenge. Some of these requirements may be only reachable by using MBMS bearers.
To give an example of such problematic case is to startup a broadcast group call over (i.e. a one talk burst call) over unicast. In this case all participants that are in idle mode must be paged before any data can be sent to the user. Paging cycle is at minimum 320 ms (typically configured longer in commercial networks to save battery). Based on radio conditions there are typically some UEs that are not able to decode the paging message in the first paging cycle, hence additional paging cycle is needed. In this case KPI2 and KPI3 will be a hard target to reach without using MBMS bearers.
[R-6.15.3.2-012] The MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 95% of all MCPTT Request.

[R-6.15.3.2-013] For MCPTT Emergency Group Calls and Imminent Peril Calls the MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 99% of all MCPTT Requests.

[R-6.15.3.2-014] The MCPTT Service shall provide an End-to-end MCPTT Access time (KPI 2) less than 1000 ms for users under coverage of the same network when the MCPTT Group call has not been established prior to the initiation of the MCPTT Request.

[R-6.15.3.2-015] The MCPTT Service shall provide a Mouth-to-ear latency (KPI 3) that is less than 300 ms for 95% of all voice bursts.
2.6 QoS

The QoS related requirements (listed below) do not by themselves require the usage of MBMS, however these are important from different aspects when MBMS is used.
[R-6.8.6.2-002] The EPS shall inform the MCPTT system if a new MCPTT call can not be set up.

[R-6.8.5-001] The MCPTT Service shall allow the MCPTT UE to temporarily modify selected LTE access parameters, according to configuration established by an MCPTT Administrator in agreement with the operator's policy.

[R-6.4.7-001] The MCPTT Service shall provide a mechanism to establish, dynamically and in real-time, the relative priorities of different MCPTT Group Calls with respect to transport.

 [R-6.4.7-003] The MCPTT Service shall provide a mechanism to establish, dynamically and in real-time, the relative priorities of MCPTT Groups Calls and other traffic with respect to transport.

[R-6.8.1-001] The MCPTT Service shall support multiple MCPTT Application priorities which are mapped to EPS priority levels, based on network operator policy.

[R-6.8.1-007] MCPTT Service shall support queuing and retention by priority.

3. Conclusions

The requirements analyzed in this contribution shall form the basis for the assumption and requirements in this study.
4. Proposal

It is proposed to agree the following changes to 3GPP TS / TR 23.780.
* * * First Change * * * *
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

GCSE
Group Communication System Enabler

MBMS
Multimedia Broadcast and Multicast Service
MBSFN
MBMS Single Frequency Network
MCPTT
Mission Critical Push To Talk
QoS
Quality of Service
* * * Next Change * * * *

4
Assumptions and architectural requirements

4.1
General

Editor's note:
Placeholder for any general aspect of this study.

4.2
Assumptions

Editor's note:
This clause will define the underlying assumptions of this study.
It is assumed that many of the MBMS related requirements for MCPTT are also applicable for other mission critical communication services.
4.3
High level reference diagram

Figure 4.3-1 shows the high level view of the MCPTT architecture using MBMS.
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Figure 4.3-1: MCPTT on-network architecture showing MBMS
Editor's note:
The MCPTT architecture with MBMS in a roaming scenario is FFS.

4.4
Architectural requirements


4.4.1
General architectural requirements

General architectural requirements include:

a)
To develop economies of scale, by reusing the GCSE and MBMS architecture and procedures for mission critical services.

b) 
Resource efficiency including efficient transfer of mission critical communication sessions from unicast to broadcast and vice versa.
c)
Utilizing pre-established MBMS bearers to enable support for queuing of mission critical services resource requests at application level.
d)
Service continuity to minimize interruption of mission critical communication at mobility.
e)
Performance requirements required by mission critical communication services.
4.4.2
MCPTT requirements
Resource efficiency is required by MCPTT. To achieve resource efficiency for MCPTT it is assumed that the MCPTT server will analyze resource needs and decide on the usage of MBMS based on an on-demand or a predefined manner.

A prerequisite of a MCPTT call setup may be the availability of radio resources (see 3GPP TS 22.179 [2]). It is assumed that pre-established MBMS bearer with known bandwidth can be used to enable queing of resource requests at application level.

Service continuity requires real time decision by MCPTT server to transfer calls between unicast and MBMS delivery.  Besides the service continuity scenarios defined in GCSE (see 3GPP TS 23.468[x]) it is assumed that there are other service continuity scenarios that may be required by MCPTT, such as service continuity between two MBSFNs.


The MCPTT performance requirements shall be met both when using unicast and broadcast. It is assumed that the MCPTT performance requirements may serve as input to MCPTT server on the decision to use MBMS bearers or unicast bearers.
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