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1. Proposal
*** 1st CHANGE BEGIN ***
6.3
Solution 3: Route MBMS Session Start using SAI derived from TAI; describe broadcast area with ECGIs

6.3.1
Description

This solution provides answers for Key Issue 1.

There are two aspects to this solution. The first relates to the routeing of the MBMS Session related signalling from the BMSC to the RAN, the second relates to how to position Public Safety UEs on the correct frequency layer for MBMS.
Aspect 1
This solution is based on the concept that (e.g. from information sent by the UE across GC1) the GCS AS knows in which cell(s) it needs to broadcast an MBMS bearer, and the TAI(s) of the cell(s).
Tracking Areas are typically large collections of cells. Each of the TAI(s) could be mapped (one to one) onto a “MBMS Service Area ID for MBMS signalling routeing” using information pre-configured in the GCS AS. The number of Tracking Areas in a PLMN is generally not a huge number, so this pre-configuration need not be onerous. An alternative simple ‘rule based’ approach may also be possible (e.g. if the PLMN uses a non-contiguous set of 300 TACs which are limited to the range 0-1023, they could be mapped “by a rule” onto MBMS SAIs 64512 to 65535).

Allocating one “MBMS SAI for MBMS signalling routeing” per TAI (in the GCS AS) would also limit the size of the “MBMS SAI to downstream node” routeing table in the BM-SCs/MBMS GWs. (This is irrespective of the PLMN size: in a larger PLMN the number of TAIs would be larger, but the number of SAIs needed for localised public safety broadcasts would be much larger).

The list of SAI-TAI relations is assumed to be static and provided “offline” from the E-UTRAN operator to the GCS AS operator for static configuration in the GCS AS, and is used by the BM-SC to determine down-stream routing in the CN.

At M3 interface setup and re-configuration the MME is passed a list of ECGIs and a list, per SAI, of the identities of all other MCEs which also support that SAI. 

The MME stores this information.

To avoid broadcast of content in areas where the UEs are not concentrated, the MBMS SAI that is linked to the TAI is NOT passed from the MCE to the MME at M3 Setup. This can be achieved by NOT configuring that SAI on the eNB/MCE. Therefore the “MBMS SAI for MBMS signalling routeing” used by the GCS AS is NOT broadcast in System Information Block Type 15, and does not impact service continuity and does NOT restrict the Service Area configuration (for non-Public Safety MBMS bearers) in the E-UTRAN, except that this results in less (by a worst case of 1024 values) MBMS SAI values available to be configured by E-UTRAN.

At MBMS Session Start (or modification), the GCS AS passes a list of ECGIs to the BM-SC to describe the area in which the broadcast should occur, along with the MBMS Service Area that is derived from the TAI that is used for routing purposes. The BM-SC and MBMS-GW pass the ECGI list downstream to the MME in the Session Start message. The Session Start message is routed according to Release 12 principles i.e. using the MBMS Service Area ID. However, configuration in the GCS AS, BM-SC and MBMS-GW is simplified by deriving that MBMS SAI from the TAI.
When the MME receives the MBMS Session Start (or modification) message, it uses the SAI derived from the TAI to determine which MCEs should receive the MBMS Session Start message. However, as the SAI derived from the TAI was not sent in the M3 Setup from the MCE, no match is ever detected from that SAI by the MME, and the MME then matches the list of ECGIs received in the M3 setup against the list of ECGIs received from the MBMS GW to determine which MCEs should receive the MBMS Session Start message. In case 1 this would be a single MCE. In case 2 this would be more than one MCE. 

The MCE (one or more), upon receiving the MBMS Session Start message, checks the SAI (which is the SAI that was received by the MME from the MBMS GW), and (like the MME) detects that it does not match any SAI stored in the MCE. The MCE then uses the received list of ECGIs to determine whether to use MBSFN (or e.g. SC-PTM) and if using MBSFN then the set of MBSFNs necessary to cover the list of ECGIs. In the case of distributed MCEs, this decision may be coordinated across all MCEs covering a single MBSFN area in a manner that is not defined by 3GPP.

NOTE:
As an alternative the GCS AS could forward the list of ECGIs and the TAI received from the UE to the BM-SC, and the BM-SC could derive the MBMS Service Area from the TAI, with every other part of the process remaining as stated in this section.

Aspect 2

Public Safety work groups have diverse sizes both in terms of number of users in them, and their geographic spread. When broadcasting data to a group with a limited geographic spread, it is important (for radio efficiency reasons) to not broadcast that group’s data over a much larger area. Then with multiple work groups overlapping geographically, the need for exactly the same data to be sent within an MBSFN area can be expected to result in the use of quite small MBSFN areas/MBMS Service Areas. Hence a Public Safety work group may need to be able to use MBMS in a huge number of SAIs. It is important that the UE knows the relevant SAIs in order that the “MBMS Service Continuity” procedure works (c.f. getting the UE to stay on the frequency that will be used for Public Safety Broadcasts).

A solution to this is to nominate one (or a few – e.g. one for police and one for fire & ambulance) SAIs as the “Public Safety user frequency SAI”.

Prior to activation of the MBMS bearer, GC1 signalling can provide the UE with the TMGI(s) that its work group(s) will use. Associated with the TMGI, this GC1 signalling can also contain a “Public Safety user frequency SAI”. This SAI is broadcast in SIB 15 by the RAN, but is not sent from the MCE (to the MME) in the M3 Setup message. This “Public Safety user frequency SAI” is also not sent from the GCS-AS to the BMSC in the Activate MBMS Bearer procedure. 

The UE will then monitor the MCCH and ‘lock’ on to the frequency that may be used by future Public Safety broadcasts. When its TMGI is not on the MCCH, the UE does not monitor the MSI.
 *** CHANGE END ***
�This paragraph was missing in S2-152634; hence, it is left in this TR without any modification. The intent from the author of S2-152634 is to remove this paragraph from solution 3.
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