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Abstract of the contribution: This contribution provides updates to the solution 2, including how to keep the UE in long connected state, and how to report UE location to the GCSE AS.
1 Proposal

The following enhancements are proposed to the solution 2 in TR23.768 v030:

· Method for keeping the UE in connected state (long connected mode): Either the subscription information, a dedicated APN for Group Communication, or indication from the GCSE AS via Rx/Gx, can give instruction to the MME to keep the UE in connected state.
· Method for UE location reporting to GCSE AS: ULI request/report procedure is proposed. GCSE AS subscribes to UE location reporting via ULI request/report procedure. Additionally, the GCSE service area (e.g. GCSE TAI List) is provided to the EPS, which it allows TA level reporting instead of Cell level reporting, when the UE moves out of the pre-defined/pre-configured GCSE Geographic Scope.
****************************************FIRST CHANGE******************************************

6.2
Solution 2 - Permanently RRC Connected

6.2.1
Functional description

This solution builds on the eMBMS service description provided in Solution 1.

a) 
At the start of the Public Safety User’s shift, the user “clocks on” and IMS-style signalling is used to register the user/device, AND to inform the device of TMGI(s) and decryption keys that may be used if eMBMS is encountered.

Note:
the term “IMS-style signalling” indicates, for example, the use of SIP messages, and/or, IMS authentication and/or the use of QCI 5 as a bearer for SIP signalling, etc.

b) 
The MME [and SGSN] instructs the RAN to keep this UE in RRC connected state. Either the subscription record from the HLR, a dedicated APN for Group Communication, or an indication from the GCSE Application Server (e.g. via Rx/Gx messages), can inform the MME to keep the UE in connected state. 
c) 
RFSP/SPID functionality is used to group Emergency Service Users on the same frequency/RAT.

d) 
The PDN GW activates User Location reporting with Cell based granularity. This activation may be based on the APN, or, could be controlled across interface(s) between the PDN GW and the GCSE AS via Rx/Gx. The latter option may permit relaxed location reporting (e.g. TA based) to be used for devices that are in a TA-list/PLMN that is excluded from the Group Call area.
e) 
With each User Location report, the ‘GCSE Application Server’ increments and decrements counters on how many users are in each group in each cell.


f) 
dependent upon the number of users in a cell (and the cell’s RAT), the ‘GCSE Application Server’ decides whether to distribute future media/data in that cell via:

-
the existing established point to point bearer, and/or,

- 
an eMBMS broadcast bearer (at this point step 6 in solution 1 occurs)

It is anticipated to be normal that the Group spans many cells and when media is sent out to that Group some cells use point to point bearers; some cells use an eMBMS bearer; and, at least in transient mobility cases, some cells will have both point to point bearers and an eMBMS bearer.

Note that activation of an eMBMS bearer needs to occur about [10] seconds before it can be used to reliably distribute media.

g) 
even when eMBMS is in use, the UEs can use uni-cast uplink transmissions to the GCSE AS to ack/nack the downlink transmissions. If the eMBMS link quality is insufficient for a specific UE, then the GCSE AS may use the point to point downlink bearer to send the media to that UE.

As an additional complementary component to the above procedure, if the service used within that group has a fast response time requirement (e.g. 300ms), then (at step b), the subscription record from the HLR informs the MME [and SGSN] to instruct the RAN to keep this UE in RRC connected state with “a short connected mode DRX”.

6.2.2
Procedures

Figure 6.2.2-1 shows high level procedure for this solution, including how to set up eMBMS bearer resources, how to keep UE in connected states, and how to fetch UE location, etc.
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Figure 6.2.2-1: Group communication in connected mode
Enhancements of this solution over the solution described in clause 6.1 are as follows:

1. 
(Step 5): UE attaches to the network. If indication of UE subscription for long connected state, or dedicated APN for Group Communication is detected, the MME configures the UE to stay in long connected state, and informs the RAN.
2.  (Steps 6-10):  The GCSE application on the UE initiates GCSE registration for group communication. GCSE AS requests the EPS via Rx/Gx Request messages to keep the UE in long connected mode. In addition, the GCSE AS includes ULI subscribe request in the Rx/Gx Reqeust message. Group communication area (e.g., in the form of TA list mapped to GCSE geographic area) is also included in the Rx/Gx Request message. This allows the MME to switch ULI reporting from cell granularity to TA granularity when the UE moves out to the Group communication area. On receiving indication to keep the UE in long connected mode, the MME sets "long connected" indication for the UE, and informs RAN to adjust radio parameters accordingly.

Step 7-9 can happen concurrently with Step 6 or after completion of Step 10.
Editor’s note: How the GCSE geographic area is mapped to a specific TA list is FFS. A possible method can be by pre-configuration at the GCSE AS, or the GCSE AS interrogates BM-SC to perform the geographic area translation.
3. (Steps 17-19): When the UE changes location, UE location report is triggered. Cell level ULI report is triggered if the UE moves within the Group communication area, or TA level ULI report is performed if the UE moves out of the Group communication area. On receiving the ULI report, the GCSE AS determines whether to use unicast bearer to send DL group traffic to this UE.
6.2.3
Impact on existing entities and interfaces

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

6.2.4
Solution evaluation

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

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