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Abstract of the contribution: This contribution aligns Solution 1 with proposed mandatory text tentatively agreed upon for TS 23.468 and TS 23.246. The main goal of this contribution is to allow Solution 1 to be identified in section 8 (Conclusions)of 23.741, as the base of the chosen solution for Key Issue 1, without the need to mention further modifications to Solution 1, in that section. Some corrections and clarifications are also made.  
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[bookmark: _Toc326248710][bookmark: _Toc421120018][bookmark: _Toc298534235][bookmark: _Toc298568577]6.1.1	Description
This solution provides answers for Key Issue 1.
For better understanding of this solution, since this term is used also in TS 23.468 [3] but not defined, an MBMS broadcast area is the set of cells that are transmitting the content of the MBMS bearer.
This solution is based on the concept that the GCS AS knows in which cells it needs to broadcast an MBMS bearer. The knowledge of which cells are needed for the MBMS bearer is either preconfigured in the GCS AS or is obtained from the UEs that the GCS AS is serving. The GCS AS passes a list of ECGIs to the BM-SC instead of, or in addition to a service area. The BM-SC maps those ECGIs to a set of SAIs, subject to operator’s policy and sends not only the a list of SAIs to the MBMS-GW, but also the list of ECGIs. The MBMS-GW sends the list of SAIs and the list of ECGIs (if sent by the BM-SC) to the involved MMEs, which follows a similar method and sends both SAIs and ECGIs to the MCE(s) involved by those SAIs that it selects to handle the MBMS bearer request. The current routing is unchanged.
The MCE, upon receiving a list of SAIs and a list of ECGIs, determines the optimal set of MBSFNs to be used for the broadcast (e.g. the minimum set of MBSFN areas where each area contains at least one cell of the given cell list).
The impact on the MBMS signalling is the addition of a list of ECGIs in the MBMS Session Start and Session Update procedures (ref. TS 23.246 [2]). Signalling routing decisions for the Session Start and Session Update procedures are made by the BM-SC, MBMS-GW, and MME as is already done in Release-12 MBMS. 
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The following procedures are necessary for this solution.
6.1.1.1.1	MBMS bearer initiation using a list of ECGIs
The following flow describes the procedure for requesting an MBMS bearer using the MBMS broadcast area determined from a list of ECGIs.


Figure 6.1.1.1.1-1: MBMS bearer initiation using a list of ECGIs
1.	When the GCS AS wishes to activate an MBMS bearer over MB2, the GCS AS sends an Activate MBMS Bearer Request message to the BM-SC, including the TMGI which represents the MBMS bearer to be started, FlowID, QoS, MBMS broadcast area, and start time. The TMGI is optional. The FlowID may be included only if the TMGI is included. If the FlowID is included in the request, the BM-SC associates it to the TMGI in the request, for the MBMS broadcast area. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall carry either a list of MBMS service areas, or a list of cell identifiers or both. If the MBMS broadcast area parameter carries a list of cell identifiers, the BM-SC shall may map those cell identifiers into a set of MBMS service areas, subject to operator’s policy. 
2.	The BM-SC shall send an Activate MBMS Bearer Response message to the GCS AS, including the TMGI, the FlowID (echoed back if initially included in the request, or allocated by BM-SC), service description, BM-SC IP address and port number for the user-plane, and an expiration time. The service description contains MBMS bearer related configuration information as defined in TS 26.346 [4] (e.g. infoBinding element containing serviceArea and radiofrequency). The expiration time is included only if the BM-SC has allocated a TMGI as a result of this procedure.
3.	The BM-SC maps the list of cell identifiers (ECGIs) onto a set of MBMS service areas (SAIs) and determines the involved MBMS GW(s). This step may be performed prior to step 2, such that Iif an error occurs in the mapping by the BM-SC, this procedure is terminated with an error response given to the GCS As the Activate MBMS Bearer Response message may provide information about the error and an indication on whether the procedure continues or is terminated. Details are left to Stage 3.
4.	The BM-SC sends a Session Start message to the involved MBMS-GW(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.
5.	The MBMS-GW sends a Session Start response message to the BM-SC containing existing release 12 parameters.
6.	The MBMS-GW sends a Session Start message to the involved MME(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.
7.	The MME sends a Session Start message to the involved MCE(s) containing existing release 12 parameters and the list of ECGIs from the GCS AS.
8.	The MCE maps the SAI list to a list of MBSFNs and then removes unused MBSFNs based on the ECGI list. The MCE allocates resources in the selected MBSFNs for the MBMS bearer. 
9.	The MCE sends a Session Start response message to the MME containing existing release 12 parameters.
10.	The MME sends a Session Start response message to the MBMS-GW containing existing release 12 parameters.
6.1.1.1.2	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 of TS 23.246 [2] with the addition of the ECGI list sent downward toward the MCE. Using this procedure, cells can be added to/deleted from an MBMS bearer.
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[bookmark: _Toc326248712]GCS AS:
-	If the GCS AS uses the MBMS services of multiple BM-SCs, the GCS AS must should maintain a mapping from ECGI to BM-SC in order to send its requests to the correct MBMS system. The GCS AS already (in Rel-12) must have some way of mapping cells to SAIs and then must should know which BM-SC to send the MB2 messages to, so this is may actually be a minor impact in the GCS AS to map the ECGI directly to the BM-SC.
BM-SC:
-	If the GCS AS sends a list of ECGIs in the MBMS bearer request, the BM-SC must maintain a mapping from ECGIs to SAIs. 
-	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 MBMS bearer request, the MBMS-GW must also send the list of ECGIs to the MME.
MME:
-	If the MBMS-GW sends a list of ECGIs in the MBMS bearer request, the MME must also send the list of ECGIs to the MCE.
MCE:
-	If the MME sends a list of ECGIs in the MBMS bearer request, the MCE must be able to use that list to optimize the allocation of radio resources for the MBMS bearer.
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Solution 1 provides answers for Key Issue 1.
Existing procedures in MBMS continue to operate with and without the solution 1 implementation, providing backward compatibility.
Solution 1 moves the ECGI list to SAI mapping capability from the GCS AS to the BM-SC. This provides the benefit that, in the case of multiple GCS ASs using the same BM-SC, only the BM-SC must be updated with ECGI to SAI mapping capabilities rather than multiple GCS ASs.
Using Solution 1, the GCS AS can specify in which cells it wants its content broadcast. The MBMS system may choose to broadcast the content in additional cells due to, e.g., MBSFN configuration. As a result, the GCS AS may not be aware of the full set of cells actually broadcasting the content. When the RRC Connected UE detects the TMGI in its cell, it should use "make before break" procedures to move to reception of the content via MBMS before releasing reception of the unicast traffic. Hence the GCS AS should be able to infer the set of cells with RRC Connected UEs actually broadcasting the content from the information reported by the UEs to the GCS AS. 
The Release-12 GCS AS must be updated to send the list of cells directlyto the BM-SC instead of, or in addition to mapping the cells to SAIs and sending the list of SAIs.
Solution 1 provides the ability to reduce the actual radio resources used for an MBMS bearer to the smallest number of cells possible, given an operator’s configuration of MBSFNs. 
When using this capability to broadcast in less than a full SAI, the result is that a UE may detect that it is in the coverage area indicated by an SAI, which is signalled by the GCS AS and possibly broadcast in SIB15, but the UE cannot find the desired TMGI (MBMS bearer) because the UE’s current cell was not included in the request from the GCS AS. The UE may have moved frequency layer in order to try to receive the desired MBMS service. However, as regards service continuity, such a UE will still be able to continue to operate using a unicast bearer for the desired content.
NOTE:	This situation (a UE will detect that it is in the coverage area indicated by an SAI, signalled by the GCS AS and possibly broadcast in SIB15, but cannot find the desired TMGI (MBMS bearer)) may also occur in pre-Release-13 systems, since the MBMS Service Suspension and Resumption Function defined in TS 36.300 [8] allows that the content is not broadcast in a set of cells for which an MBMS bearer is enabled.
Solution 1 requires in Release-13 additional (i.e. ECGI -> SAI mapping) information to be configured in the BM-SC by OSS/OAM procedures. Cell and SAI changes will result in updating the BM-SC via OSS/OAM procedures. 
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