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Abstract of the contribution: This contribution proposes update to solution 1 to clarify the PCRF usage.
1 Discussion
Solution 1 proposes to use PCRF to implement the control plane of GC2. Details on the enhancements needed for Rx/Gx for supporting GCSE have not been detailed though, such as:
· How does the PCRF find the BMSC;
· In the normal Rx/Gx procedures, the PCRF finds the GW based on the Gx session binding that is performed prior to Rx interactions;

· For the GCSE procedure in solution 1, the TMGI allocation request from the PCRF to the BM-SC is the first step. Therefore, this procedure would assume some binding (e.g. via pre-configuration) between the PCRF and the BM-SC;
· In the roaming case, to find the BM-SC for a PLMN on which some of the UEs belonging to the GCSE Group camp on, the PLMN-ID of that PLMN needs to be provided to the PCRF;

· Whether Group based Rx/Gx request(s) are authenticated, and how to do;
· Per UE based Rx/Gx requests are authenticated based on the AF provided Diameter AVP Subscription-ID (i.e. IMSI/MSISD) so the PCRF can retrieve UE subscription information from SPR for authentication;
· Since eMBMS bearer is shared by the whole GCSE group, GCSE Group ID could be used to fill the Diameter AVP Subscription-ID instead. 
· It is FFS though, if such GC related subscription exists and is stored in the SPR;
· How to support the Group Call Area provided by the GCSE AS;

· For solution 1, MBSFN area is selected by the BM-SC from the pre-configuration of such MBSFN area(s) for the specific GCSE Group(s);

· The GCSE AS may, however, be required to dynamically determine the scope of eMBMS bearer based on the destiny of the UEs within Geo service areas. The existing eMBMS procedures allow the Application Server (e.g. integrated with the BM-SC) to update the eMBMS Service Area, via MBMS Session Update procedure. This functionality should not be suppressed if PCRF is used for supporting the GC2.
· Hence, it is FFS on how to support GCSE AS update of MBMS Service Area in case of GC2 is implemented via Rx/Gx enhancement(s).

2 Proposal

It is proposed to discussion the above issues and agrees the following changes:
****************************************FIRST CHANGE******************************************

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 GCs. 

2. The solution uses pre-established eMBMS bearers for fast GC setup. 
It implies the followings:

-
TMGI(s) associated with the group call is pre-assigned by the BM-SC and the MBMS bearers for this group call (one MBMS bearer per QoS class) are pre-established in advance.

-
The network establishes MBMS session in preconfigured MBSFN areas.

NOTE:
Different groups can have different preconfigured MBSFN areas.

Editor's Note: The size of MBSFN area is FFS.

      Editor's Note: Whether UE's can receive in more than one MBSFN area simulataneosly is FFS by RAN.

-
The network sends the corresponding TMGI(s) and session information over MCCH.

-
If there is no group call data, E-UTRAN does not schedule the corresponding TMGI(s) in MCH Scheduling Information (MSI). In this case, if not all MBMS subframes allocated in MCCH are needed for transmission of existing MBMS services, the left over MBMS subframes can be used for unicast.
Editor's Note: Above needs confirmation from RAN.

-
The UE acquires MCCH configuration information periodically as if it is receiving the MBMS service. 
The UE also monitors MCH scheduling information (MSI) periodically to detect if the TMGI associated with MTCH has been scheduled.

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 (e.g. by enhancing Rx/Gx interfaces) between GCSE As and BM-SC for exchange of eMBMS related control information.


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

6.1.2.1
Group Communication Setup using pre-established eMBMS bearers

The interaction between the UE and GCSE AS is shown as an example.
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1-4. GCSE AS requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.
The GCSE Group ID is provided to the PCRF for supporting group based request authentication.

In order to establish eMBMS bearer service in a specific PLMN in which some of the UEs belonging to the GCSE group camp on, the GCSE AS provides PLMN-ID in the Rx messages. The PLMN-ID provided by the GCSE AS may be reported by the UE on GC1 interface, or retrieved from the NW via ULI procedure. The GCSE AS uses PLMN-ID to count how many UEs are in one PLMN and make the decisions for eMBMS bearer service activation towards that PLMN.
The PCRF finds the BM-SC based on static binding, e.g. based on local configuration. 
Editor's Note: It is FFS whether GC related subscription exists and is stored in the SPR.
5. GCSE AS maintains a mapping of the PLMN+TMGI to the GCSE Group ID.
6-10. Pre-established eMBMS bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE GC as provided to the BM-SC. 
Editor's Note: It is FFS on how to support the GCSE AS update MBMS Service Area in case control plane of GC2 is implemented by Rx/Gx enhancements.
Triggered by step 8, the E-UTRAN sends MBMS related system information and MCCH configuration information over the air. 
The UE periodically monitors MCH scheduling information (MSI) to detect if the TMGI associated with MTCH has been scheduled.  

11. The GCSE Application on UE registers with GCSE Application Server. 
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.

14.
The GCSE AS decides whether to use the pre-established eMBMS bearers for downlink. 
When the E-UTRAN detects the data is coming from the network, the E-UTRAN modifies the MSI to indicate the schedule to the UE. The UE receives the MSI and tunes to the MTCH.

6.1.2.2
Service continuity during unicast and MBMS switching

6.1.2.2.1
General

The clause provides flows for switching from MBMS to unicast and vice-versa.

6.1.2.2.2
Switching from MBMS to unicast - make-before-break

Figure 6.1.2.2.2-1 shows the procedures for service continuity when the UE is about to move from a cell (eNB1) transmitting (e)MBMS bearer service to a cell (eNB2) which does not transmit the same (e)MBMS service, i.e. when the UE is about to move out of MBSFN area. 
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Figure 6.1.2.2.2-1: Service continuity when moving out from eMBMS coverage
 (Make-Before-Break)
The following steps are performed:

· In Step 1 the group call is on going. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

· In Step 2, for make-before-break switching procedures, the UE detects that it is about to move out from the eMBMS coverage through the following implementation-specific methods (but not limited to):

· The UE detects that MBSFN signal strength becomes weak; 

· The UE detects that packet data loss rate is increased. 

Editor's note: It is FFS whether UE can reliably detect that it is moving out of MBSFN coverage by measuring MBSFN signal strength or packet error rate.

· In Step 3, If the UE is in idle state, the UE enters connected state by performs RRC connection procedures with eNB1.

· In Step 4, the UE indicates the GCSE-AS that it is moved out from the eMBMS coverage through application signalling. 

· In Step 5, the GSCE-AS sends ack to the UE through application signalling.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB1.

· In Step 8, the UE is handoff from eNB1 to eNB2.

· In Step 9, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB2.

· In Step 10, the UE stops receiving current MTCH and continues receiving SIBs.

6.1.2.2.3
Switching from MBMS to unicast - Non make-before-break

Figure 6.1.2.2.3-1 shows the procedures for service continuity when the UE moves from a cell (eNB1) transmitting (e)MBMS bearer service to a cell (eNB2) which does not transmit the same (e)MBMS service, i.e. when the UE moves out of MBSFN area. 

Editor's Note: It is FFS if the non make-before-break can satify the service continuity requirements.
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Figure 6.1.2.2.3-1: Service continuity when moving out from eMBMS coverage
 (non make-before-break)

The following steps are performed:

· In Step 1 the group call is on going. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

· In Step 2, the UE detects that it is already moved from eNB1 to eNB2 which doesn't support GC service data/media over the MBMS session by monitoring SIB (SIB2/SIB13/SIB15 etc.) messages or MCCH. 

· In Step 3, the UE enters Connected State if the UE is in Idle State.

· In Step 4, the UE indicates the GCSE-AS that it is moved out from the eMBMS coverage through application signalling. 

· In Step 5, the GSCE-AS sends ack to the UE through application signalling.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via an EPC unicast bearer through eNB2.

-
In Step 7, the UE continues receiving the SIB messages.

6.1.2.2.4
Switching from unicast to MBMS

Figure 6.1.2.2.4-1 shows the procedures for service continuity when the UE moves into MBMS coverage. 
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Figure 6.1.2.2.4-1: Service continuity when moving into eMBMS coverage

The following steps are performed:

· In Step 1 the group call is on going. The UE is in connected state and receives the GC service data/media via an unicast bearer through eNB2 which doesn't support MBMS.

· In Step 2, the UE is handoff from eNB2 to eNB1 which supports MBMS and the UE continues to receive the GC service data/media via theunicast bearer through eNB1.

· In Step 3, the UE detects that it is moving into the eMBMS coverage by monitoring SIB (SIB2/SIB13/SIB15 etc.) messages or MCCH.

· In Step 4, the UE performs service discovery procedures if needed. The UE receives USD from eMBMS channel or from unicast channel.

· In Step 5, the UE performs MBMS service registration procedures and receive MBMS service key if needed.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service. 

· In Step 7, the UE indicates the GCSE-AS that it is moved into the eMBMS coverage through application signalling.

· In Step 8, the GSCE-AS sends an ack to the UE through application signalling.

· In Steps 9, the GCSE- AS stops sending the GC service data/media via an EPC unicast bearer. 
The unicast bearer can be released.

-
In Step 10, the UE continues to receive the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

6.1.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.
Impacts to existing entities and interfaces:

- The Rx/Gx interfaces are impacted, and BM-SC needs to support Gx functionality; 
6.1.4
Solution evaluation

Editor's Note: The fulfilment of requirements in clause 4.2 needs will be evaluated.
****************************************END OF CHANGE****************************************
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