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Abstract of the contribution: This paper proposes an enhancement to the solution in clause 6.4 of TR23.768 for supporting the Key Issue #3: MuSe with Geographic Scope.

1 Discussion
This paper addresses the requirements relating to the Geographical scope of GCSE Group Communications. 
The solution in clause 6.4 of TR23.768 assumes that GCSE Groups are of system wide scope. The Users (such as Public Safety Users, Dispatch Services), however, have the capability to configure the Geographic Service Areas of GCSE Groups within which group communication services are provided. It is also possible for the Users to reconfigure the Geo Service Areas, or to override geographic area restrictions for a GCSE Group for a particular Group Communication transmission. 
This paper proposes enhancements to the solution in clause 6.4 (TR23.768) for limiting Group communication services to the Transmitting and Receiving Members that are located within the configured Geo Service Areas.
This solution assumes that the Users have a relationship with the 3GPP system operator whereby Geo Service Areas have a predefined mapping with the corresponding EPS MBMS service areas, such as in terms of the lists of MBSFN AreaIDs. For example, a Geo Service Area may comprise of sub-Areas A, B, C .. , each of which is pre-mapped to a corresponding List A, List B, List C of MBSFN AreaIDs. Such mapping of Geo Service Areas to EPS specific MBMS service areas is done by appropriate configurations within the EPS. Such configurations ensure that MBMS service areas are not larger than the corresponding Geo Service Areas.
For the case of re-configuration of a Geo Service Area; for example a Geo Service Area comprising of sub-Areas A, B and C may be reconfigured to sub-Areas A, B and D etc. Such reconfiguration is also managed both at the GCSE AS and in the EPS. 
2 Proposal

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

************************************* BEGIN CHANGE ***********************************
6.4.2.x
Group Communication with Configurable Geographic Scope

6.4.2.x.1
Group Communication within configured Geographic Service Area

This solution provides the following capabilities, in addition to the capabilities provided by the solution in clause 6.4.2.2:

1.  The capability (to the Users) to configure Geographic Service Areas for each GCSE Group within which group communication services are to be provided. 

2.  The capability to reconfigure the Geo Service Areas for the GCSE Group(s) is also supported.

3.  The solution assumes that the Users (such as Public Safety, Dispatch Services) have a relationship with the 3GPP system operator whereby Geo Service Areas have a predefined mapping with the corresponding EPS MBMS Service Areas, such as in terms of the lists of MBMS Service Areas. For example, a Geo Service Area may comprise of sub-Areas A, B, C .., each of which is pre-mapped to a corresponding List A, List B, List C of MBMS Service Area Identities (MBMS SAIs).

4.  Such mapping of Geo Service Areas to EPS specific MBMS Service Areas is done by appropriate configurations within the EPS entities (e.g., the MBMS GW). Such configurations ensure that MBMS Service Areas are not larger than the corresponding Geo Service Areas.

[image: image1.emf]4. UE1 Resisters (Group ID, Location=A, IP Address  ..)

1. Request TMGI(s) (GCSC GP ID(s), Geo Service Area(s))

2. TMGI(s) Reserved (TMGIs, MBMS SAIs ..)

16. GCSE Service (Group ID,  MBMS SAIs,  ..)

5. Registration Response (Group ID, MBMS SAIs ..)

9. Unicast Bearer Established

10. UL Communication via Unicast delivery

8. UE2 at Location B Attaches. Turns on GP-1 Application.

Registers with GCSE AS (Group ID, Location=B, IP Address ..)

Registration Response (Group ID, MBMS SAIs ..)

GCSC Notification (Group ID, within MBMS Serving Area Indication ..)

26. Unicast Bearer Established: UE1 at Location=C

27. DL Communication with UE1 at Location=C via Unicast delivery

3. UE1 at location  A 

Attaches. Turns on GP-1 App. 

17. DL Group Communication (GP ID ..)

24. SIP UPDATE (Group ID, Loc=C, outside MBMS Service Area indication ..) / OK Resopnse

25. Loc C within Geo Service Area. GCSE AS decides to provide 

DL communication to UE1 using Unicast bearer

18. Establish eMBMS bearers

12. Unicast Bearer Established: UE1 at Location=A

13. DL Communication with UE1 at Location=A via Unicast delivery

23. UE1 moves to Location C, outside the MBMS 

SAI list, and/or No TMGI for GP-1 detected

E-UTRAN UE 1 UE 2 GCSE AS

MBMS 

GW

CSCF

6. UE1 detects MBMS SAI 

at current  location  within 

MBMS SAI list 

14. Based on notification at Step 7, GCSE AS decides to 

provide DL Group Communication using  eMBMS 

7. GCSC Notification (Group ID, within MBMS Service Area Inidication ..)

19. UE1 detects TMGI for GP-1. 

Acquires eMBMS bearer

20.. DL Group Communication using eMBMS Bearer

15. SIP INFO (Group ID, TMGI, opt filter Media Type ..) / OK Response

21. SIP UPDATE (Group ID, TMGI, ..) / OK Response

22. Remove unicast bearer for UE1 

11. GCSE AS may decide to provide Unicast bearer, based on 

application requirements while eMBMS bearer is being established..  


Figure 6.4.2.x.1-1: Geographic Service Area configured for a GCSE Group

Some salient enhancements of this solution over the solution described in clause 6.4.2.2 are as follows:

1.  (Steps 1-2): When requesting the TMGIs for GCSE Group(s) from the MBMS GW function, the GCSE AS includes the Geo Service Area(s) for the respective GCSE Group (s) also in the request message. The mapping of Geo Service Area(s) to the corresponding MBMS Service Area(s), e.g., in terms of the lists of MBMS SAIs, and associated TMGI(s) are made available to the GCSC AS. The GCSE AS saves such information. 

2.  (Step 3-4): After a UE attaches to the EPS and turns on a GCSE application; it registers with the GCSE AS by sending GCSE Group ID(s) and its location information (e.g., Cell-ID or GCSE Geo Location) in the registration message.  

Note 1: The location information passed by the UE to the GCSE AS can be in terms of its network location (e.g., Cell -ID, or GCSE Geo Location, e.g., Geo Area A, Area B etc.) that is understood by the GCSE AS. The UE awareness of its network location, (e.g., Cell-ID mapping to GCSE Geo Location) can be by means of the information available to the UE from previous GCSE registrations or by listening on a dedicated broadcast channel.
3.  (Step 5): The GCSE validates that the requesting UE is located within the allowed Geo Service Area before returning the MBMS Service Area information associated with the Group ID(s) to the UE. Such information is saved by the UE. This way, the UE can know when it moves out of the configured MBMS Service Area.

Note 2: Validation of the location of the registering UE ensures that the Transmitting and the Receiving Members are within the configured Geo Service Area.

4.  If the Geo Service Area(s) of a GCSE Group(s) is/are reconfigured, the GCSE AS updates its cached mapping of the new Geo Service Area(s) to the respective new MMBS Service Area(s) by performing the TMGI request procedure again with the MSMS GW function. The GCSE AS pushes such new/updated MBMS Service Area(s) information to all registered GCSE Group Members using the procedure such as those described in Step 5.

5.  (Steps 6-7):  The UE detects MBMS SAI at the current location and determines that it is located within the MBMS Service Area for the GCSE Group of interest. UE notifies GCSE AS accordingly, including the "within MBMS Service Area indication".
6.  (Step 11-13): The GCSE AS provides DL communications to the UEs via unicast bearers till such time that MBMS bearers are established and acquired by the respective UEs. 

7.  (Steps 14-15) Once the GCSE AS decides to provide DL Group Communication via. eMBMS; the GCSE AS uses SIP INFO to inform the UE about the availability of eMBMS delivery at its location. The SIP INFO contains media description for delivery via the eMBMS channel i.e., the TMGI and possibly UDP port number. 

8.
(Steps 16-18): The GCSE AS passes MBMS Service Area information (e.g., list of MBMS Service Area Identities) where MBMS based services are to be provided to the MBMS GW function via. GC2 reference point. The MBMS Service Area information ensures that DL MBMS based Group Communication is restricted to a geographic area of interest.

9.
(Steps 19-22): The UE acquires eMBMS channel and acknowledges channel acquisition to the GCSE AS using SIP UPDATE. At this point GCSE AS may stop the unicast delivery for this UE.

8.  (Steps 23-27) When a UE moves to a new location and determines that it is out of the MBMS Service Area, the UE notifies the GCSE AS of its new location and the loss of MBMS transmission indication for the GCSE Group of interest by using a SIP UPDATE message. On verifying that the UE at the new location is still within its configured Geo Service Area or that the UE is authorized to continue in this group communication from the new location, the GCSE AS can decide to provide DL group communication using unicast bearer(s).

9.  If the GCSE AS determines that UE at the new location has moved outside the Geo Service Area; such information can be used by the GCSE AS for generating Notification to the requesting entities, informing that the UE (group member) has left group's Service Area. This addresses the requirement related to sending notification to the requesting entity, as has specified for Key Issue #3.
6.4.2.x.2
Group Communication with Geographic Service Area Override and Filtering

This solution provides the following capabilities in addition to the capabilities provided by the solution in clause 6.4.2.2:

1.  It is possible for the system to override geographic area restrictions for a GCSE Group for a particular Group Communication transmission for its Receiving Members. A Transmitting Member initiates modify Geo Area Request that includes parameters such as "override location:abc", to the GCSE AS. Alternatively, such "override" request can be initiated by the "dispatcher" entity at the GCSE AS.

2.  The system also provides a mechanism to restrict a particular group communication to a sub-geo area within the geographical scope of that group. In this case only the Receiving Members that are within the sub-geo area receive the group communication. Such restriction for Receiving within a sub-geo-area can be initiated by the "dispatcher" entity at the GCSE AS also.
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Figure 6.4.2.X.2-1: Group Communication with Geographic Service Area filter
Some salient enhancements of this solution over the solution described in clause 6.4.2.2 are as follows. 

1.  (Steps 9-11): In the SIP UPDATE message to the GCSE AS, the UE includes parameters such as "Filter Areas: B, C" asking for the following instances of group communication transmissions to be limited to Geo Areas B and C only. The request may include filter-Media Type(s) information also indicating the types of the media that need to be delivered in the limited Geo Area(s). On validating that the UE is authorized to make such a request, and that Geo Areas B and C are a subset of the Geo Service Area for this Group, the request is granted. 

2.  For the case of overriding the geographic area restrictions, the UE includes parameters such as "Override location:abc in the SIP UPDATE message to the GCSE AS. On validating that the UE is authorized to make such an override request at the location identified by "location:abc:, the request is granted. Such "override" procedure is not detailed in this illustration.

3.  (Step 12): The GCSE AS decides to provide DL group communication within the filtered-Geo Service Area (Geo Areas B and C) based on filter criterion received from the UE. Alternatively, the GCSE AS may apply geographic filtering on specific instances of group communication based on local policy. Such DL group communication within "filtered Geo areas" can also be initiated by the GCSE AS autonomously, such as for Dispatch Services. Knowing that certain UEs are registered within the filtered Geo Area, and other factors such as number of registered users etc., the GCSE AS decides to provide DL Group Communication via eMBMS. 

4.  (Step 13): The GCSE AS passes MBMS Service Area information for Geo Areas B and C (e.g., list of MBMS Service Area Identities for Geo Areas B and C) where MBMS based services are to be provided and the desired Media Type information, to the MuSe function via. GC2 reference point. 

*************************** End CHANGES *************************************
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