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Abstract of the contribution: Configuration-based solution for dynamic MBMS target area establishment is presented. It is shown that the solution has minimized impacts to the network.
1
Introduction
New WID SP-140883 on study on MBMS enhancements was agreed. One of the objectives of the SI is to study possible improvements to allow establishment of MBMS bearers using target area information (e.g. a list of cell identifiers). This paper provides a solution to achieve the objective.
2
Discussion

The MBMS Service Area (SA), comprised of one or more MBMS SA Identities (SAIs), is currently included in the MBMS SESSION START REQUEST and MBMS SESSION UPDATE REQUEST messages [see TS 36.444, TS 36.443]. Upon the reception of the MBMS SESSION START REQUEST message or the MBMS SESSION UPDATE REQUEST message, the MME and MCE route the message to right target based on the received MBMS SA.
Observation: Routing the MBMS message to the right nodes (MME, MCE, eNB) is based on the received MBMS SA.
For identifying MBMS SA with E-UTRAN Cell Global Identity granularity, this solution makes use of an MBMS SA including normally used MBMS SAI(s) and “other MBMS SAI(s)”. This “other MBMS SAI” is referred to as “cell-identifying MBMS SAI” in the rest of this document. This solution preserves current MBMS SA-based MBMS target area assignment. Therefore, no impact in the network entities other than the GCS AS and the eNB/MCE is foreseen.

In order for a certain MBMS SA including cell-identifying MBMS SAI(s) to point a single cell in a PLMN, n MBMS SAIs should be reserved for per cell identification. Thus, out of 65536 available MBMS SAIs within a PLMN:

· (65536 – n) MBMS SAIs are normally exploited, i.e. used to identify an area for MBMS; and

· n cell-identifying MBMS SAIs.

The value n can be determined depending on the maximum number k of cells configured with an MBMS SAI for normal use, e.g. 
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. With additionally configuring these cell-identifying MBMS SAIs to each of the cells configured with normal MBMS SAIs, each cell can have a unique set of supporting MBMS SAIs within a PLMN. For example, if there are eight cells supporting normal MBMS SAI 149, then these cells can be configured with a unique set of MBMS SAIs with cell-identifying MBMS SAIs 900, 901, and 902 as follows:

· Cell 1: MBMS SAIs 149;

· Cell 2: MBMS SAIs 149, 900;

· Cell 3: MBMS SAIs 149, 901;

· Cell 4: MBMS SAIs 149, 900, 901;

· Cell 5: MBMS SAIs 149, 902;

· Cell 6: MBMS SAIs 149, 900, 902;

· Cell 7: MBMS SAIs 149, 901, 902; and

· Cell 8: MBMS SAIs 149, 900, 901, 902.

It can be seen that each cell has a different set of supported MBMS SAIs. Furthermore, since the MBMS SAI (for normal use) shall be unique within a PLMN, each cell has a unique set of supported MBMS SAIs within a PLMN.

A delimiter SAI (e.g., 65535) could be included when cell-identifying MBMS SAIs are used. This allows concatenation of multiple sets of MBMS SAIs into the single MBMS Session Start/Update request, which contains only a single MBMS SA: E.g., in order to enable MBMS transmission in Cells 3 and 4, MBMS SA could be set as: MBMS SA = {149, 65535, 901, 65535, 900, 901}.
NOTE 1: For the above enhancement (introduction of a delimiter SAI), the MBMS SA should allow duplicated presence of an MBMS SAI.

NOTE 2: Without the above enhancement, in case the target area includes more than one cell, the MBMS Session Start/Update request can be sent multiple times.
Figure 1 shows that, the cell-identifying MBMS SAIs a, b, c, and d can be reused in different normal MBMS SAIs.
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Figure 1: Cell-identifying MBMS SAIs can be reused in different normal MBMS SAIs.

Alternatively, another configuration example can be considered. If there are 3 cells supporting MBMS SAI 150, then any combination of those 3 cells can be represented by cell-identifying MBMS SAIs 903–909 as follows:
· Normal case: MBMS SAI=150: {MBMS SA includes cell 1, 2, 3}

· MBMS SAI = 150, 903: {MBMS SA includes only cell 1}

· MBMS SAI = 150, 904: {MBMS SA includes only cell 2}

· MBMS SAI = 150, 905: {MBMS SA includes only cell 3}

· MBMS SAI = 150, 906: {MBMS SA includes only cell 1 and 2}

· MBMS SAI = 150, 907: {MBMS SA includes only cell 1 and 3}

· MBMS SAI = 150, 908: {MBMS SA includes only cell 2 and 1}

· MBMS SAI = 150, 909: {MBMS SA includes only cell 2 and 3}

NOTE 3: The above configuration example does not require additional enhancement (e.g. introduction of a delimiter SAI) or multiple transmissions of MBMS Session Start/Update request even if the target area includes more than one cells.

Figure 2 depicts signaling flow. No protocol impact is expected and only the MBMS SA construction method in the GCS AS and the MBMS transmission target identification in the eNB are impacted.
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Figure 2: Signaling flow of the proposed solution.

1. Cells in an eNB are configured with MBMS SAIs by OAM; the cell is configured so that the set of supporting MBMS SAIs are unique within a PLMN using cell-identifying MBMS SAIs.

2. The GCS AS determines to start a PTM transmission in the cell. The GCS AS has mapping information between the cell identity and supported MBMS SAIs. The AS populates the MBMS SA in the Activate MBMS Bearer Request message with a complete set of supported MBMS SAIs (including cell-identifying MBMS SAI(s)) of the cell.

3-6. The Activate MBMS Bearer Request and Session Start Request procedures are initiated and the eNB/MCE receives the MBMS SA.

NOTE 4: Alternatively, the GCS AS may provide with a list of cell identities and the BM-SC may derive proper cell-identifying MBMS SA(s) corresponding to the cell(s). In this case, the mapping information is located in the BM-SC.

7.
The eNB/MCE detects that the MBMS SA includes cell-identifying MBMS SAI(s) and realizes that the MBMS transmission is meant for a specific cell. The eNB establishes the necessary radio resources for the transfer of MBMS data only for the cell for which the set of all supported MBMS SAIs is the same as the set of all MBMS SAIs in the received MBMS SA. The MCE configures MBSFN resource to the concerned eNB.

3
Conclusion
The MBMS SAI configuration-based solution has been presented. The solution has a very limited impact to the network and successfully enables a cell-specific MBMS transmission.
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