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Background
Maintaining a mapping between MBMS SAI and LTE ECGI may be an operationally intensive task in either the GCS AS or the BM-SC. This situation could be made worse if the BM-SC is operated by a different commercial entity to that of the RAN.

Conversely the MME is closer to the RAN (and the RAN is where the frequent changes of radio configuration may occur). The MME is also already required to adjust its routeing tables as MCEs start and restart.

Existing BM-SCs use MBMS SAIs for routeing purposes: maintaining this may aid implementation. Allocating one SAI per TAI (in the GCS AS) would limit the size of the routeing table in the BM-SCs/MBMS GWs.
Proposal

The following all new text is proposed to be added to TR 23.741 v0.2.0 as a solution that is additional or complementary to other solutions. 

************* start of new text ******************************************
6.x
Solution x: Route MBMS Session Start using SAI derived from TAI. Describe broadcast area with ECGIs. 

6.x.1
Description

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 an MBMS Service Area ID 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 TACs limited to the range 0-1023, they could be mapped “by a rule” onto MBMS SAIs 64512 to 65535).

Allocating one SAI 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

At M3 interface setup and re-configuration the MME is passed a list of ECGIs of the cells whose MBMS configuration is controlled by the MCE. 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.

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 TAC 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 received list of ECGIs (and 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, no match is ever detected from that SAI by the MME.

The MCE, upon receiving a list of ECGIs, determines 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.
6.x.2
Procedures

6.x.2.1
MBMS bearer initiation in a list of ECGIs

The following flow describes the procedure for requesting an MBMS bearer using a list of ECGIs, while routing the request based on an MBMS SAI derived from the TAI.
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Figure 6.x.2.1-1: MBMS bearer initiation using a list of ECGIs
6.x.2.2
MBMS bearer modification

The procedure to modify an MBMS bearer will use the existing MBMS Bearer Modification procedure of TS 23.468 [3] and the existing Session Update procedure TS 23.246 [2] with the addition of the ECGI list as a means to describe the broadcast area. 
The MBMS Bearer Modification is routed to all BMSCs and MMEs that received the MBMS Session Start.

Using this procedure, cells can be added to/deleted from an MBMS bearer.

6.x.3
Impacts on existing nodes and functionality

GCS AS:

-
The GCS AS needs to maintain a mapping from TAI to SAI.
-
If the GCS AS uses the MBMS services of multiple BM-SCs, the GCS AS must maintain a mapping from TAI/SAI to BM-SC in order to send its requests to the correct MBMS system.

BM-SC:

-
If the GCS AS sends a list of ECGIs in the MBMS bearer request, the BM-SC must send the list of ECGIs to the MBMS-GW
MBMS-GW:

-
If the BM-SC sends a list of ECGIs in the Session Start request, the MBMS-GW must send the list of ECGIs to the MME.

MME:

-
The MME must be able to receive a list of ECGIs from the MCE in configuration information.

-
If the MBMS-GW sends a list of ECGIs in the Session Start request, the MME must be able to map each ECGI to an MCE based upon the lists of ECGIs received from each MCE in the M3 configuration messages.

-
If the MME receives an ECGI list from the MBMS-GW the MME must send the list of ECGIs to the MCE.

MCE:

-
The MCE must be able to send a list of ECGIs to the MME, in configuration information, identifying the cells whose MBMS resources it controls.
6.x.4
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.
************* end of new text *****************
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