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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

This Technical Report is to study and perform an evaluation of possible 3GPP technical system solutions for architectural enhancements to support Group Communication System Enablers for LTE (GCSE_LTE). The Stage-1 requirements for GCSE_LTE are defined in TS 22.468 [3]. 

Specifically, GCSE_LTE covers the following aspects:

· Group Communication among entitled group members via E-UTRAN

· Group Communication among entitled group members using E-UTRAN and members of the same group using ProSe communication paths via a ProSe UE-to-Network Relay
· The relationship between ProSe and GCSE for Group Communications

The functional descriptions of “ProSe communication paths via ProSe UE-to-Network Relay” and “ProSe Group Communications” are being defined in TR 23.703 [4].
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 TR 41.001: "GSM Release specifications".

[3]
3GPP TS 22.468:  "Group Communication System Enablers for LTE; (GCSE_LTE)”

[4]
3GPP TS 23.703:  "Study on architecture enhancements to support Proximity Services (ProSe)”

[5]
3GPP TS 23.401:  "General Packet Radio Service (GPRS) enhancements for 3GPP TS 23.401:  "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access”.

 3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

Multipoint Service: A service used to distribute the same content to many UEs in a resource efficient way. 

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

GCSE_LTE
Group Communication Service Enabler over LTE

MuSe
Multipoint Service

PtP
Point to Point

PtM
Point to Multipoint

4
Assumptions and Architectural Requirements

4.1
General

Editor’s Note: Placeholder for any general aspect of this study.

4.2
High Level Reference Diagram
The following figure 4.2-1 shows the high level view of the GCSE architecture.
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NOTE 1. It is for FFS on whether the unicast service is provided via GC5 or SGi.
NOTE 2. It is FFS on how this architecture will be further decomposed (based on solution proposal).

NOTE 3. Multiple PLMNs (i.e., members for the same group are served by different PLMNs concurrently) and roaming architecture is FFS.

Figure 4.2-1: Overall of high level architecture view for GCSE_LTE

This high-level architecture diagram consists of Application layer and 3GPP EPS layer. The Application layer consists of GCSE AS. The 3GPP EPS layer consists of a MuSe function.  The MuSe function interworks with the 3GPP EPS entities (defined by TS 23.401 [5]) to provide the Multipoint Service functionality.

4.3
Reference points

GC1:
It is the reference point between the GCSE application in the UE and in the application server. It is used to define application level signalling requirement to enable Multipoint functionality for GCSE_LTE, and possibly for session establishment and floor control usages, etc.

GC2:
It is the reference point between the GCSE AS and the MuSe function. It is used to define the interaction between GCSE AS and MuSe functionality provided by the 3GPP EPS layer.

GC3:
It is the reference point between the E-UTRAN and MuSe function. It is used to define the interaction between E-UTRAN and MuSe function in order to achieve Multipoint functionality provided by the 3GPP EPS layer.

GC4:
It is the reference point between the MME and MuSe function It is used to define the interaction between MME and MuSe function in order to achieve Multipoint functionality provided by the 3GPP EPS layer.

GC5:
It is the reference point between the P-GW and MuSe function. It is used to provide DL unicast service by MuSe..
Editor’s Note: The use of the above new reference points for normative work will need to be justified..

4.4
Assumptions
Editor’s Note: This clause will define the underlying assumptions of this study.

4.5
Architectural Requirements 

Editor’s Note: This clause will define the architectural requirements for this study. 

5
Key Issues

Editor’s Note: For each key issue identified, the clause will capture the “General description and assumptions” (sub-clause 1). Different architecture solutions to address the key issues will be documented in Clause 6.

5.1
Key Issue #1: Decision point for using PtP and/or PtM 
5.1.1
General description
Should the decision to use PtP and/or PtM distribution be done at the application layer or within the 3GPP EPS layer? Proposed solutions should explain why the proposed method should be used and how this may be achieved?

5.X
Key Issue #X: <Title of Key Issue> 
5.X.1
General description
6
Solutions
Editor’s Note: This clause is intended to document architecture solutions. Each solution should clearly describe which of the key issues it covers and how. 
6.1
Solution 1 - Group Communications using pre-established eMBMS bearers 
6.1.1
Functional Description

6.1.1.1 Solution Description

These are the salient features of the solution:

1. Solution leverages eMBMS on downlink for Group Communications. 

2. The solution uses pre-established eMBMS bearers for fast Group Communication setup.

3. Unicast bearers are used for uplink communication. In certain cases (e.g., eMBMS is not supported) unicast is also used for DL.

4. The solution uses PCRF as interface between GCSE Application Server and BM-SC for exchange of eMBMS related control inforrnation.

Editor’s Note; The use of PCRF for exchanging eMBMS control information is FFS.
6.1.1.2 Architecture reference model
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Figure 6.1.1.2-1: Architecture for 3GPP GCSE service

6.1.2
Procedures

The interaction between the UE and GCSE Application Server is shown as an example.
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1-4. Group Communication Server requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.
5. Group Communication Server maintains a mapping of the TMGI to the GCSE group identifier.
6-10. Pre-established bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE group communication as provided to the BMSC. 

11. The GCSE Application on UE registers with GCSE Application Service. The register message may include all the group identifiers the UE is in interested.

12. The TMGI(s) of the GCSE group(s), if available, are returned to the UE. The UE maintains a mapping of the TMGI to the GCSE group identifier.

13. The UE monitors the network to determine the availability of the eMBMS transmission corresponding to the TMGI(s) of the interested GCSE group(s). The UE initiates a Group communication set up for a particular GCSE group using Unicast UL bearers. The UE also indicates the availability of the eMBMS transmission corresponding to the TMGI of the GCSE group in the group setup signaling.

The GCSE Application server decides whether to use the pre-established eMBMS bearers for downlink. If eMBMS bearer is used for downlink, the E-UTRAN can further optimize the resource utilization by deciding to use point-to-point service or point-to-multipoint service (for e.g., based on counting information).

6.1.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.1.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated.

6.X
Solution X: <Title of Solution>

6.X.1
Functional description

    Editor’s Note: General description, assumption, and principles of the solution. 
6.X.2
Procedures
    Editor’s Note: Describes the high-level operation, procedures and information flows for the solution.
6.X.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.4
Solution evaluation
Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
7
Evaluation 

Editor's note:
this clause contains the overall evaluation of various solutions.

8
Conclusions
Editor’s Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 
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