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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a study of potential new/enhanced capabilities for mission critical communication services utilizing MBMS, to be provided in 5G, and points out key issues, identifies use cases, evaluates potential solutions, proposes enhancements and optimizations and identify requirements applicable to the work in SA6 and/or in other groups.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.179: "Mission Critical Push To Talk (MCPTT); Stage 1".

3
Definitions, symbols 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].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
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].

<abbreviation>
<Explanation>
4
Analysis of 3GPP standards
4.1
<existing standard>
Editor's Note:
Provide a suitable title to describe the existing work (e.g. SA1 work).

4.1.1
Description

Editor's Note:
This subclause will describe the standard.

4.1.2
Analysis

Editor's Note:
This subclause will investigate existing standard and identify potential gaps.

5
Key issues
5.1
Key issue 1 – Enabling of informed response to events and conditions (e.g. optimal unicast-multicast switching)
5.1.1
Description
The main driver for this key issue is to achieve optimal outcomes when certain events and conditions (e.g. congestion, pre-emption) occur (e.g. maximize the number of group call participants). 

This key issue covers:

a)
The mission critical application identifying the events and conditions of interest (e.g. large number of packets associated with certain calls being dropped before having been transmitted).

b)
The mission critical application obtaining information once those events and conditions of interest have occurred or are about to occur.

c)
Means for the mission critical application to remedy, resolve, correct, prevent and/or mitigate the conditions (e.g. changing QoS characteristics of a bearer, a UE switching to a specific multicast bearer, restoring a pre-empted bearer to a UE).

NOTE 1:
Some of this functionality may be independent of the mission critical application and may be executed by subsystems other than those specific to mission critical services.
NOTE 2:
The decisions to request (and stop requesting) information about specific events/conditions and on how to act on such information is at the discretion of the mission critical application servers.
5.2
Key issue 2 – Resource efficient group call mode 
5.2.1
Description
The main driver for this key issue is to increase capacity usage efficiency on the radio link without negatively impacting the QoS.
This key issue studies the possibility of optimizing resource consumption by aligning it with the traffic model for group calls. In the case of group call the downlink can be shared, while the uplink is used typically only one (or a small number of) transmitters at a time, based on floor or media control.

A particular type of group call is broadcast group, in which there are many simultaneous listeners but typically only the initiator gets to transmit. If a multicast bearer is used in the downlink, allocating unicast bearers other than in the uplink for the initiator, may be wasteful and unnecessary.

The study of this key issue includes:

a)
identify the traffic model for group call from the point of view of resources needed and consumed at various points in time during the group call;

b)
whether or not the current state of the specifications sufficiently supports an efficient way of handling the downlink, compatible with the traffic model (e.g. the rapid starting of the group call directly using a multicast bearer in the downlink, without wasting unicast resources in the downlink); and if not, identify what is missing or needs to be changed;

c)
whether or not the current state of the specifications sufficiently supports an efficient way of handling the uplink, compatible with the traffic model (e.g. rapidly obtaining the uplink voice path upon having the floor granted, without having to hold resources after finishing talking in anticipation of a new floor request); and if not, identify what is missing or needs to be changed. 

5.3
Key issue 3 – Large number of UEs

5.3.1
Description

The main driver for this key issue is to enable service for a large number of UEs in a cell.
In general, UEs can be refused admission to a cell based on several limiting factors that include a maximum number of connected UEs and the amount of traffic in the cell. Based on the public safety group call model, the amount of traffic in the cell can be relatively low in comparison to other types of traffic, because public safety UEs engaged in group calls have the capability to use (share) only one bearer (multicast) for downlink and it is usual to have only one UE transmitting at a time.  

a)
The study of this issue includes: identify the traffic model for group call from the point of view of how resources needed and consumed at various points in time during the group call may impact the pre-emption and admission of bearers and UE;

b)
since there is a distinct possibility that the large number of UEs may exceed the limit that can be serviced in a cell, study potential procedures for UEs to receive and participate in service in those situations;

c)
since there is a distinct possibility that some number of UEs may end up with no or limited service due to being too numerous within a cell, study ways of providing information to various involved subsystems indicating which UEs to be selected for service exclusion / degradation and recovery.

6
Architectural requirements
6.1
General requirements
Based on generally accepted knowledge about mission critical systems, gained experience, history, results of plugtests, etc., the following are design goals that RAN and Core Networks should meet in order to enable optimal mission critical functionality in broadcast and multicast over 5MBS:

a)
The amount of time required for the setup, modification and tearing down of unicast and broadcast / multicast sessions / bearers used for mission critical applications shall be compatible with meeting public safety KPIs (see 3GPP TS 22.179 [2] section 6.15) for call events (e.g. call setup).

b)
When transmission of same media via different sessions / bearers (whether unicast or broadcast / multicast, in the same cell or in neighbouring cells) is used for mission critical applications, the system shall support delivery of that media synchronized within the limits of human ability to detect relative delay, as the media arriving via different sessions/bearers is played out by the receiving UEs.

c)
Seamless handover, without human perceivable packet loss, for sessions / bearers (unicast and/or broadcast / multicast) used for mission critical applications and carrying the same media stream at the same time, shall be possible whether the sessions / bearers are in the same cell or in neighbouring cells. 

6.2
<application layer support aspect x> requirements
Editor's Note:
Provide a suitable title for the requirements.

6.2.1
Description

Editor's Note:
This subclause will describe the application layer support aspect.

6.2.2
Requirements

Editor's Note:
This subclause will describe the architectural requirements.

7
Solutions

7.1
Solution #1: <title>
Editor's Note:
Provide a suitable title for the solution.

7.1.1
Solution description

Editor's Note:
This subclause will describe the solution.

7.1.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.

8
Overall evaluation

Editor's Note:
This clause will provide evaluation of different solutions.

9
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities.
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