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Abstract of the contribution: The contribution proposes architecture and functional requirements for GCSE.
1. Discussion
The contribution proposes the use of eMBMS as a Multipoint Service (MuSe) feature for GCSE_LTE. The proposed solution leverages eMBMS for downlink (DL) multipoint service and uses unicast bearers in conjunction to deliver uplink (UL) application layer signalling and data. The proposal uses GCSE application client on UE and the GCSE application server connected to the EPC to illustrate the feasibility of the solution. 
The eMBMS bearer discovery, activation and delayed bearer notification process hinders the use of eMBMS for low call setup latency applications. However, given the network resource efficiency offered by eMBMS, it is the most suitable mechanism for large group communication in LTE. To meet the SA1 requirement for GCSE call set up of 300ms, a pre-activated eMBMS bearer can be used for this service. For such a pre-activated service, the GCSE application server establishes the bearer for groups that require low call setup latency before any group requests are allowed from the client.
The following provides a high level overview of the operation:

· All GSCE application clients register with the GCSE application server providing their unicast IP addresses. 

· The GCSE application server reserves the requisite TMGI and delivers the mapping of the TMGI and the group identifier to the GCSE client via unicast DL traffic.

· The GCSE application server triggers the eMBMS bearer activation.

· UEs with GCSE clients monitor the interested MTCHs based on the TMGIs provided. This setup is required before a call can be placed on the eMBMS bearers. This mechanism of activation of eMBMS bearers before a call is placed is referred to as pre-established bearers.
· The GCSE clients use UL unicast bearers to set-up the call at the application layer and to deliver any application layer data.
· The GCSE server uses the DL eMBMS bearers to deliver common application layer signalling and data. The GCSE server may also use unicast DL bearer when user specific application layer signalling or data is to be delivered to a GCSE client.

The following figure illustrates the GCSE MuSE using eMBMS:
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Figure 1. Use case for GCSE using eMBMS and Unicast LTE bearers

2. Proposal
Add the proposed text below to TR 23.768.
>>>Start Changes<<<<
4.2
Architecture reference model
4.2.1
Non-Roaming Architecture reference model
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nicast UL bearer is used by the UEs to deliver application layer signaling from the GCSE application client to the GCSE application server

Talkers or other  GCSE application clients delivering application layer signaling or data to the GCSE application server use unicast UL bearers. 

Unicast DL bearers may also be used to deliver UE specific signaling. Unicast bearers may also be used to support users that are outside the 

MBSFN area based on GCSE application server’s determination of such use cases


Figure 1: Non Roaming Architecture for 3GPP GCSE service
4.2.2
Roaming Architecture (unicast transport) reference model
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Figure 2: Roaming Architecture for 3GPP GCSE service using unicast transport (Home routed traffic)
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Figure 3: Roaming Architecture for 3GPP GCSE service using unicast transport (Local Breakout)
Solution Summary:

· The proposed solution leverages eMBMS for GCSE Multipoint Service (MuSe). To meet the performance requirements for GCSE, pre-established eMBMS bearers are used for the service. Existing UE requirements on eMBMS apply for this proposal.
· As the solution uses pre-established eMBMS bearers, the GCSE application server triggers the bearers for group communication before a request for group communication can be supported by the system.

· The GCSE application server uses the PCRF to manage the eMBMS bearers.(e.g. activation, deactivation etc)
· The GCSE application server communicates with the PCRF using a modified Rx interface to trigger the BM-SC to provide identifiers i.e. TMGIs for group communication. 
· The PCRF communicates with the BMSC on the proposed Gxb interface. 
· The GCSE application server performs bearer management and TMGI allocation with the BMSC via the PCRF. Thus the Multipoint Service is enabled from the GCSE application server

· Point-to-Point communication (UL and DL) between the GCSE application client on the UE and the GCSE application server is supported by the user plane of the existing unicast EPS bearers (default or dedicated).

· In roaming scenarios where MuSe is unavailable, Point-to-Point communication (UL and DL) is used  between the GCSE application client on the UE and the GCSE application server as supported by the user plane of the existing unicast EPS bearers (default or dedicated).

·  The DL point-to-point link is used by the GCSE application server to deliver information regarding identification of logical resources for eMBMS bearers like TMGI to the GCSE UE for GCSE Multipoint Service, for e.g. mapping of TMGI’s to group identifiers at the application layer.
· The DL point-to-point link is also used by the GCSE application server for delivering group communication’s application layer signalling when point-to-point signalling is used, for e.g. to deliver call start announcements,  call termination events, etc. .

· The UL point-to-point link is used by the GCSE application client to initiate a group communication call, or to deliver application layer signalling to the GCSE application server

· The GCSE application server  delivers any common application layer signalling and data for the group on the DL eMBMS bearers

·  The GCSE application client in the UE receives the TMGIs for the interested groups from the GCSE application server on the DL point-to-point link. The GCSE application client configures the UE to monitor the TMGIs that pertain to the interested groups for GCSE.
· Based on the information the UE monitors the interested eMBMS resources for GCSE MuSe traffic.

· On receipt of any MTCH traffic on DL for the interested TMGIs, the UE relays the MTCH traffic to the GCSE application client based on the requested TMGIs for the group communication.

New Reference points
- Rx-M: Reference point between the GCSE application server and the PCRF for exchaging MuSE information.
- Gxb: Reference point between PCRF and the BMSC and provides transfer of (QoS) policy and charging rules and triggers for eMBMS bearer management as requested by the GCSE application server from PCRF to the BMSC. The interface also carries bearer status information, TMGI allocation information from the BMSC to the PCRF to be delivered to the GCSE application server.
- S14: Reference point between multiple BMSC for transfer of control plane information when multiple BMSCs are involved in GCSE communication
6.X.
High Level Functions

The following functions are to be supported by the EPC and E-UTRAN for GCSE
6.x.2.1
Reserving eMBMS logical resources for GCSE

· The PCRF provides an interface to validate the resource requests for the request group identifier for group communication 

· The PCRF provides an interface to allow the GCSE application server to request and reserve TMGIs for group communication

6.x.2.2
eMBMS Bearer Management
· The PCRF provides an interface to the GCSE application server to request for eMBMS bearer management services including bearer establishment, bearer release, updating the bearer properties like QoS etc.

· The BMSC provides an interface to the PCRF to manage eMBMS management services including bearer establishment, bearer release, updating the bearer properties like QoS etc.

6.x.2.3         Reporting eMBMS Bearer state
· The PCRF provides an interface to the GCSE application server to report the state of the eMBMS bearer 

· The BMSC reports the result of bearer request to the PCRF.

· The BMSC reports any updates to the state of the bearer to the PCRF
.

6.X.3
Impact on existing entities and interfaces
M1, M2, M3 , SG-mb, SG-imb reference point to be updated based on any updates to eMBMS bearer management.
6.x.4
Solution evaluation

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