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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 objective of this technical report is to study how mission critical communication services utilize MBMS. This may include study of modifications to the MCPTT architectures and/or procedures as specified in 3GPP TS 23.179 [6]. This technical report will identify any enhancements needed to support mission critical services delivered over MBMS, based on the stage 1 requirements, including 3GPP TS 22.179 [2], 3GPP TS 22.280 [3], 3GPP TS 22.281 [4], 3GPP TS 22.282 [5].
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) over LTE"; Stage 1.
[3]
3GPP TS 22.280: "Mission Critical Services Common Requirements".
[4]
3GPP TS 22.281: "Mission Critical Video over LTE".
[5]
3GPP TS 22.282: "Mission Critical Data over LTE".
[6]
3GPP TS 23.179: "Functional architecture and information flows to support mission critical communication services"; Stage 2. 
[7]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[8]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
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
FEC
Forward Error Correction
MBMS
Multimedia Broadcast and Multicast Service

MBSFN
MBMS Single Frequency Network

MCPTT
Mission Critical Push To Talk
PCC
Policy and Charging Control

PLMN
Public Land Mobile Network
QoS
Quality of Service
RAN
Radio Access Network

TMGI
Temporary Mobile Group Identity
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 queuing 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 [7]) 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.
5
Key issues

5.1
Key issue 1 - Service continuity
5.1.1
Description

There is a MCPTT requirement to minimize the interruption at mobility. To fulfil this requirement a service continuity procedure is required. Furthermore for performance and capacity reason it is desirable to keep MCPTT UE in idle mode when receiving MCPTT group calls over MBMS. Hence, to transfer MCPTT group transmissions from MBMS to unicast to support service continuity should be avoided if possible.

Figure 5.1.1-1 illustrates four different service continuity use cases for an MCPTT UE moving around when MBMS is used. The different use cases can be described as follows:

1.
The MCPTT UE moves from one cell to another within the same MBSFN area. Both cells are contributing to the MBSFN transmission. This mobility case is supported in current RAN specification, see sub clause 15.4 in 3GPP TS 36.300 [8].

2. 
The MCPTT UE moves from one MBSFN area to another MBSFN area. In this scenario both MBSFN areas are transmitting the same MBMS bearer, i.e. the same TMGI. MBSFN area 1 and MBSFN area 2 may use different frequency. This mobility case is currently not supported in a good way, the behaviour will be that the MCPTT UE detects bad reception from MBSFN area 1 and trigger a transfer to unicast. After some time the MCPTT UE will detect the MBSFN area 2 transmission and return to reception over MBMS. In this scenario it is not possible to avoid going to unicast. This scenario shall also consider that there may be different TMGIs or the same TMGI used in the two MBSFN areas.
3.
The MCPTT UE moves from one MBMS services area to another MBMS service area. In this scenario the two MBMS service area transmit use different MBMS bearers i.e. different TMGI. Furthermore a specific MCPTT group call could but is not required to be transmitted in both MBMS service areas. This mobility case is currently not supported in a good way, the behaviour will be that the MCPTT UE detects bad reception from MBSFN area 2 and trigger a transfer to unicast. After some time the MCPTT UE will detect the MBSFN area 3 transmission and if the same group call is transmitted in the new area the MCPTT UE will return to reception over MBMS. In this scenario it is not possible to avoid going to unicast. This scenario shall also consider that there may be different TMGIs or the same TMGI used in the two MBSFN areas.
4. The MCPTT UE moves out from an MBSFN area to a new cell that is not transmitting over MBMS. This service continuity use case is defined in 3GPP TS 23.468 [7].

The key issue described is the service continuity issues in use case 2 and use case 3 according to the description above.

Editor's note:
It is FFS how service continuity should work from MBMS transmission to a MCPTT UE moving out of coverage and served by a UE-network relay.
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Figure 5.1.1-1: Service continuity use cases

5.1.2
Architectural requirements

Editor's note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.2
Key issue 2 - Service announcement

5.2.1
Description

The service announcement procedure provides MBMS bearer related information to the MCPTT client, so that the MCPTT client knows how to receive the data a MBMS bearer. Typically this information includes TMGI, Multicast address and session related information. Besides providing the correct service announcement information there are two key items that the service announcement procedure must consider:

1.
Deliver the service announcement information in time to meet performance requirements

2.
Handle a high load situation so not the service announcement procedure itself loads the cell significantly

The current functionality of MCPTT sends the service announcement information over a unicast bearer in a SIP MESSAGE request. This provides a relative quick and secure way to send service announcement messages, however it generate it requires a unicast bearer, which consume network resources. Furthermore in a congested situation it is not feasible to send service announcement over SIP on a unicast bearer, an update of the service announcement information will drown the cell during congestion. 

5.3
Key issue 3 - MBMS bearer reception acknowledgement

5.3.1
Description

There is a MCPTT requirement that the EPS shall inform the MCPTT system if a new MCPTT call cannot be set up. When using MBMS in a high load scenario all MCPTT users cannot acknowledge the MCPTT call setup. This would cause an overload from receiving user's acknowledgements. To handle this, the MCPTT users shall be able to receive the MCPTT call and remain in idle mode, which also means that the MCPTT server must trust that the MCPTT user is able to receive the MCPTT call, and furthermore it must trust that the client reports when reception of the MBMS bearer is not of sufficient quality.

Between MCPTT calls there might be long period of silence. During these periods it is difficult for the MCPTT client to analyze the reception quality of the MBMS bearer and notify the server if the quality goes below a threshold.

The issue becomes more complex due to mobility, since the UE in idle mode does not automatically report a cell change. Furthermore the MBMS activation procedure does not provide a feedback on which cells that were activated in an MBMS service area.

5.4
Key issue 4 - Handling resource shortage

5.4.1
Description

In a situation when cells in an area are heavily loaded, the MCPTT server must be able to priorities and queue MCPTT call requests in respect of resource availability. When the MCPTT server is requesting unicast resources over Rx, it is not possible to queue a requests in PCC. A request over Rx will be acknowledged with an accept answer or reject answer; it cannot be put on hold. When resources are allocated in RAN, the MCPTT can be notified about the success or other outcome of the resource allocation. From an MCPTT server perspective this can be used to fulfil the requirement that the EPS shall inform the MCPTT system if a new MCPTT call cannot be set up. This can happen at radio resource shortage. However to manage queuing of MCPTT call requests in such situation is not possible with the existing functionality of PCC. 

5.4.2
Architectural requirements

To handle queuing of MCPTT call setup request at resource shortage, one or several MBMS bearers shall be used to provide a known bandwidth including QoS to a MCPTT server. An MBMS bearer for MCPTT in this way will allow the MCPTT server to manage MCPTT call setup requests and if necessary queue requests when there is a resource shortage.

5.5
Key issue 5 - Performance (KPI 3)

5.5.1
Description

When a new MCPTT call is established on unicast bearers, all participants that are in idle mode is paged by the EPS network to initiate the procedure to transfer the MCPTT clients to connected mode. The paging procedure is critical for the performance of the MCPTT call setup. The paging cycle can be set to a minimum of 320 ms. Typically PLMN operators tune networks with longer paging cycle to reduce power consumption. 

The first talk burst in a MCPTT call will have underperforming mouth to ear latency (KPI 3) when there are users to page. The reason for this is that the user that request the MCPTT call will get a quick acknowledgement back and may start to transmit. However paging of receiving users will take time and the EPS network will need to buffer the media for these users until radio resource are available. This will have the consequence of degraded mouth to ear latency. 

This issue increases specifically for MCPTT broadcast group calls, which only consist of one talk burst.
5.6
Key issue 6 - Usage of Forward Error Correction (FEC)
5.6.1
Description

Editor's note:
Describe the key issue (i.e. problem statement), including use cases, technical constraints and interpretations.

Experience shows that today certain services over MBMS (live TV broadcast, VoD…) may suffer significant packet losses (1-5% as order of magnitude). To overcome the situation and guarantee the expected coverage, MBMS deployments add an adapted FEC percentage, based on QoE metrics.

Mission critical communications over MBMS use the GCSE architecture defined in 23.468 [7], which has no FEC support today. Impacts on MCPTT, MCVideo, MCData quality of service have not been evaluated and shall be studied.This key issue shall describe whether FEC should be applied to MCPTT, MCVideo and MCData services, to allow them to reach their respective required levels of QoS (packet losses and packet delay budget).This key issue shall produce the transport requirements for reaching the required QoS for MCPTT, MCVideo and MCData services. 

Implications with encrypted information, multiple media on the same broadcast channel or interoperability when switching between broadcast and unicast bearers may need to be also addressed.

5.6.2
Architectural requirements

Editor's note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.





6
Solutions

6.1
Solution #: <Solution title>

6.1.1
Description

Editor's note:
Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

6.1.2
Impacts on existing nodes and functionality

Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.

6.1.3
Solution evaluation

Editor's note:
Use this section for evaluation at solution level.

7
Overall evaluation

Editor’s note:
This clause will provide evaluation of different solutions.

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA6.
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