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Introduction
In several discussions within SA2, the issue of “scalability of Group Call” has been raised in terms of the need to support very large numbers of groups spread across even larger numbers of users and many diverse organisations

It seems worthwhile putting some short description of how this can be handled into the GCSE TR 23.768 as this may lead to some detailed impacts on stage 2 and/or stage 3 specifications.
Proposal

It is proposed to make the following revision marked updates to TR 23.768 v1.0.0.

***** start of first changes ******************
6.10
Solution 10: Scalability above the SGi reference 
6.10.1
Functional Description
Having just one Group Call Application Server that serves all users of all groups and all Public Safety  services across a whole country is likely to be impractical and/or undesirable.

For the purposes of 3GPP Release 12, it is assumed that:

a) A GCSE-AS may (or need not) be shared by multiple Public Safety bodies.
b) One GCSE Group is only handled by one GCSE-AS. 
c) In the context of one MBMS session (one TMGI), one GCSE AS can only be connected to one BMSC, and vice versa. For networks (e.g. with large geographic scopes) that use multiple BM-SCs and have GCSE Groups that need to span the BM-SC boundaries, the GCSE AS can establish a separate (duplicate) multicast session with each BM-SC and the group members can monitor the separate TMGIs allocated by each BM-SC. 
d) Multiple GCSE-ASs may be connected to the BM-SC and PCRF, while respecting the restriction in bullet c) above.
e) Typically the UE registers to just one GCSE-AS for all its GCSE Groups, but, in some circumstances (e.g. the user is a member of a national security agency group and is joining a local/county police group), the UE may need to register with more than one GCSEAS.
In the future, beyond  3GPP Release 12,, it is envisaged that

i) A GCSE-AS to GCSE-AS interface is specified that allows groups hosted on different GCSE-ASs to be joined together (e.g. a group of firemen hosted by one GCSE-AS are – on a per task/incident basis – linked to the appropriate group of policeman; or groups in adjacent European countries are temporarily linked to handle an incident on their border)

6.10.2
Impact on existing entities and interfaces
The consequences of a network having multiple BM-SCs needs to be verified.

6.10.3
Solution evaluation

- from c) in clause 6.10.1, one MBMS session is supported by one BM-SC and one GCSE-AS.

- from c) in clause 6.10.1, to handle networks with multiple BM-SCs (and GCSE Groups that span their boundary) the GC2 interface will need to be able to connect multiple BM-SCs to one GCSE-AS.

- from d) in clause 6.10.1, to handle large numbers of MBMS sessions the GC2 interfaces will need to be able to connect multiple GCSE-ASs to one BM-SC.

- from e) in clause 6.10.1, the UE may need to connect to more than one GCSE-AS simultaneously. It is assumed that this can be supported by the UE on a single default bearer, and, is supported by existing IMS functionality.
************************** start of second changes *******************

8
Conclusions
Editor's note:
The clause will capture agreed conclusions from the Key issues and Architecture Solutions clauses.
8.1
General

-
The GCSE_LTE applications will use a mix of Unicast and eMBMS bearers. Any evolution of eMBMS or unicast bearers in rel-12 is assumed to be mostly impacting RAN layers only.

-
In Rel‑12 no UE-to-GCSE_LTE application-specific interface will be standardized by 3GPP (SP-130506).

3GPP still need to decide how TMGIs and associated security credentials are allocated. As no specification impact is expected, in Rel‑12 some application developer guideline will be provided to document the kind of information applications and UE's need to exchange to use the unicast and the eMBMS bearers correctly.

-
GCSE_LTE applications interact with the BMSC to enable for specific GCSE_LTE groups the establishment of eMBMS bearers for specific distribution areas, and with specific QoS level for specific IP flows.

The BMSC provides the applications with the eMBMS service information for the various GCSE_LTE groups using eMBMS. As such, in Rel‑12 it is expected the GC2 interface shall be standardized.

-
Multiple GCSE Groups may be multiplexed on the same eMBMS bearer.

-
The media distribution in DL for unicast is on SGi (no GC5 required).

-
GC3 shall be the M1 interface.

-
The functionality required to support the MUSE function is assumed to be split between the BMSC and the MBMS‑GW. Due to GCSE there are no (or only limited if any) expected change on the MBMS‑GW and on SGmb.

-
GC4 is the Sm interface.

-
It is up to the application layer to deal with packet loss / duplication / not in sequence delivery of packets (e.g. related with switching between point-to-point and eMBMS delivery).

-
It is assumed that the GCSE AS is not associated to any specific PLMN from an ownership standpoint, and it can access PLMN resources via SGi+Rx (When using unicast bearers) and GC2(when using Multicast bearers).

-
The SGi interface can be offered in LBO mode or home routed mode.

-
The Rx is supported in the HPLMN (whether SGi is in Home routed or LBO mode).

-
The GC2 is offered only by the serving PLMN in this release of the specifications.
-
One MBMS session is supported by exactly one BM-SC and one GCSE-AS.
-
The GC2 interfaces will need to be able to connect multiple BM-SCs to one GCSE-AS.
-
The GC2 interfaces will need to be able to connect multiple GCSE-ASs to one BM-SC.

Editor's note:
it is FFS if any method based on a single GC2 interface with the Home network and eMBMS roaming will be required to be standardized in this release.
-
The PLMN ID of the serving PLMN and the HPLMN ID needs to be provided to the GCSE AS when serving PLMN ID changes so the GCSE-AS can select the right Rx and GC2 connections. This happens via a GCSE registration or re-registration procedure.

-
The GCSE AS needs to be configured with the IP addresses or a FQDN of the contact points for Rx and GC2. The GC2 contact points need to be configured per PLMN ID, while the Rx is a single value per user, associated to the HPLMN ID.

-
If for a PLMN ID there is no GC2 contact point configured, the GCSE AS can only offer unicast-based group services for the related PLMN.

-
PLMN selection procedures are not affected by GCSE. The list of preferred PLMNs in the USIM and the forbidden PLMNs by the HPLMN may however be customized if the GCSE application requires to only access to eMBMS capable PLMNs with which an agreement to use eMBMS is in place (i.e. PLMN's for which there is a GC2 contact point).

-
The eMBMS service information (i.e, USD) is exchanged over the GC1 interface. Exchanging USD over GC1 requires the GCSE AS to fetch the USD from the BM-SC over the GC2 interface.

Editor's note:
It is FFS whether an additional method of providing the USD will also be supported in Rel-12, i.e. the method of sending (broadcasting) the USD over eMBMS.

8.2
Priority and Pre-emption on Group Communication

For key issue#8 ‘Priority and Pre-emption on Group Communication’, it is agreed to adopt the solution 7 as the base line solution. It includes:
-
The mapping between the application level priority and EPS layer priority is performed in the EPS network.

Editor's note:
The interaction between unicast and multicast QoS is FFS.
Editor's note:
It is FFS how to reassign a group communication service priority.

-
UE can join multiple Groups sharing the same EPS bearer for Group Communication signalling.
-
Group members within a single GCSE group can have different priorities which is also reflected on the EPS network.

-
The priority of the MBMS bearer can be changed.
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