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Abstract of the contribution: This contribution proposes to split the GCSE Application Server in the Reference Architecture into GCSE-IWF and GCSE AS functions.
1. Discussion

Enabling group communication services in LTE (GCSE_LTE) requires the ability for the UE(s) to register as member(s) of GCSE Groups and be able to participate in Group Communications with other member(s) of the respective Group(s). It also requires the ability for the network to authenticate UE's requests before allowing such services. As per the GCSE Reference Architecture (TR 23.768), the GCSE Application in the UEs communicates with the GCSE Application Server in the core network for enabling such services. In response to the UE request, the GCSE Application Server (in the core network) performs actions such as authenticating UE requests such as requests for registering with the GCSE Groups(s), and the requests related to initiating group communications (for an inactive-group), joining on-going group communication (for an active-group), requests for the grant of the "floor" for group communications etc. The GCSE Application Sever works with the MuSE function in the 3GPP EPS layer for the efficient delivery of downlink media to the group members. In addition, the GCSE Application Server provides the ability to the GC Users (e.g., First Responders, Law Enforcement, Corporate Fleet Management etc.) to be able to manage their respective GCSE Groups and associated services.
In summary, the GCSE Application Server in TR 23.768 Reference Architecture provides the following types of services:

-  Functions related to managing GCSE Groups based on policy and subscription information. Such policy/subscription information may include the ability to allow the GCSE Users to be able to manage their respective Groups

-  Functions related to managing GCSE multipoint functionality, and providing capabilities such as GCSE session management, GCSE media control etc.   

Based on the above stated categorization of the services provided by the GCSE Application Server, this contribution proposes to split the GCSE Application Server in the Reference Architecture into two functional entities; the GCSE-IWF and GCSE AS. 
The GCSE-IWF manages GCSE multipoint functionality, and provides capabilities such as GCSE session management, GCSE media control etc. In order to provide such capabilities, the GCSE-IWF interfaces with both the 3GPP EPC network and the GCSE AS. Interface with the GCSE Application in the UE is also supported. 

The GCSE AS provides functions for managing GCSE Groups based on policy and subscription information. The GCSE AS supports interface with the GCSE-IWF. It may support interface with the GCSE Application in the UE also, such as an OTT interface. In addition, interfaces with the 3rd party (User) GCSE platform may also be supported.

The following figure illustrates high level GCSE_LTE framework based on the proposed GCSE Application Server functional split. 
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The following are the salient features of this high-level GCSE framework:

1. GCSE Application Server in the Reference Architecture is split into GCSE-IWF and GCSE AS functions.

2. GCSE-IWF manages GCSE multipoint functionality, and provides capabilities such as GCSE session management, GCSE media control etc. Such capabilities are provided via interfaces with the 3GPP EPC network and the GCSE AS. Interface with the GCSE Application in the UE is also supported. Details of the reference points with various entities and the associated interfaces is FFS. 

3. GCSE AS provides functions for managing GCSE Groups based on policy and subscription information. GCSE AS supports interface with the GCSE-IWF. It may support interface with the GCSE Application in the UE also, such as an OTT interface. Interface with 3rd party (User) GCSE platform may also be supported. Details of such interfaces is FFS.
4. Unicast UL bearers are used for GCSE session management. Unicast UL bearers are used for uplink media communication as well.
5. GCSE-IWF in conjunction with 3GPP EPS layer establishes downlink MuSE PtM and PtP bearers for group communication.

Proposal

It is proposed to agree the following changes and document them to TR 23.768.

****************************************FIRST CHANGE******************************************
6.X
Solution X – Decouple GCSE Media &Session Control and GCSE AS functions
6.X.1
Functional Description

6.X.1.1 Solution Description

The following are the salient features of this solution:

1. GCSE Application Server in the Reference Architecture is split into GCSE-IWF and GCSE AS functions.

2. GCSE-IWF manages GCSE multipoint functionality, and provides capabilities such as GCSE session management, GCSE media control etc. Such capabilities are provided via interfaces with the 3GPP EPC network and the GCSE AS. Interface with the GCSE Application in the UE is also supported. Details of the reference points with various entities and the associated interfaces is FFS. 

3. GCSE AS provides functions for managing GCSE Groups based on policy and subscription information. GCSE AS supports interface with the GCSE-IWF. It may support interface with the GCSE Application in the UE also, such as an OTT interface. Interface with 3rd party (User) GCSE platform may also be supported. Details of such interfaces is FFS.

4. Unicast UL bearers are used for GCSE session management. Unicast UL bearers are used for uplink media communication as well.

5. GCSE-IWF in conjunction with 3GPP EPS layer establishes downlink MuSE PtM and PtP bearers for group communication.

Editor’s Note: How MuSE downlink PtM and PtP bearers are established is FFS.

6.X.1.2 Architecture reference model
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Figure 6.X.1-1: 3GPP GCSE Architecture Reference Model
6.X.2
Procedures
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Figure 6.X.2-1: GCSE Procedure

1. The GCSE Application on the UE initiates registration for Group Communication by sending GCSE Registration Request message to the GCSE-IWF. The registration request message includes Identifiers of one or more GCSE Groups that the UE wants to register with. 
NOTE: 
The UE may send a GCSE Registration Request messages for registration for each GCSE Group individually. Alternatively, the UE may send one GCSE Registration Request message for registration with several GCSE Groups simultaneously. 

2. The GCSE-IWF forwards the GCSE Registration Request message to the associated GCSE AS(s).  
NOTE: A GCSE AS may support registration for one or several GCSE Groups.

3. After authorizing and processing the Registration Request, the GCSE AS responds with GCSE Registration Ack message to the GCSE-IWF. In addition to indicating successful and/or unsuccessful registration for each of the requested GCSE Groups, the GCSE Registration Ack message may include other information also, such as the list of the registered members for the successfully registered Group(s).

4. The GCSE-IWF consolidates information from GCSE Registration Ack message(s) from the responding GCSE AS(s) and returns GCSE Registration Ack message to the UE. Such consolidated information indicates successful and/or unsuccessful registration for each of the requested GCSE Groups and information about which of the successfully registered GCSE Groups is currently active. Other information such as the list of the registered members for the successfully registered GCSE Groups may also be included in the GCSC Registration Ack message.
5. When the UE wants to setup communication for a GCSE Group (e.g., wants to join an active GCSE Group or initiate group communications for an inactive GCSE Group), it performs GCSE Activation procedure by sending a GCSE Group Activation Request message to the GCSE-IWF using unicast UL bearer. The GCSC Group Activation Request message includes the Identifier of the GCSE Group and the Service Type (e.g., media type). 

6. The GCSE-IWF may forward the GCSE Group Activation Request message to the GCSE AS for authorization.
NOTE: 
What GCSE scenarios require authorization of the Activation Request by the GCSE AS is FFS.
7. After successful authorization the GCSE AS responds with GCSE Group Activation Ack message to the GCSE-IWF.

8. In case the requested GCSE Group is not currently active, the GCSE-IWF sets-up downlink MuSE Bearers for the GCSE Group. The GCSE-IWF decides whether to use point-to-multipoint (PtM) or point-to-point (PtP) Bearers on the downlink (e.g., based on registered-member count in different cells). 

Editor's Note: How the GCSE-IWF makes the PtP/PtM decision is FFS.

9. If the GCSE-IWF decides to use PtM link(s) on the downlink for the GCSE Group being activated, it establishes appropriate PtM MuSE Bearer(s). 
Editor's Note: How PtM MuSE Bearers are established is FFS.

10. If the GCSE-IWF decides to use PtP link(s) on the downlink for the GCSE Group being activated, it establishes appropriate PtP MuSE Bearer(s).

Editor's Note: How PtP MuSE Bearers are established is FFS.
11. After establishing the required MuSE PtM and PtP Bearers for an inactive GCSE Group, or if such PtM and PtP MuSE Bearers are already available for an active GCSE Group, the GCSE-IWF sends GCSE Activation Ack message to the requesting UE. The GCSE Activation Ack message includes necessary information and credentials to enable the UE to acquire the downlink PtM/PtP MuSE Bearers. In case the GCSE Activation Request message had been sent by the UE for an already active-GCSE Group, the UE can start receiving the ongoing Group Communications on the DL MuSE Bearers.
NOTE: 
When a GCSE Group has just been activated (Steps 5-11 above), the GCSE-IWF informs other registered GCSE Group members via PtP signalling that group communication for the identified group is about to begin. Such information includes the credentials necessary to enable the registered GCSE members to acquire the downlink PtM/PtP MuSE Bearers for this GCSE Group. Such procedures are not shown in this call flow illustration and are FFS.    

12. In order to initiate Group Communications for the GCSE Group that has just been setup, the UE sends Floor Request message to the GCSE-IWF. The UE may send similar Floor Request message to request the floor for an already active GCSE Group. 
13. The GCSE-IWF grants the floor to the requesting UE and sends Floor Granted message to the requesting UE.

At this stage the UE that has been granted the floor uses UL unicast bearers for sharing information with other GCSE Group members. Such information is forwarded on the downlink PtM/PtP MuSE Bearers by the GCSC-IWF. 

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.

***************************************END OF CHANGE*****************************************
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