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1 Introduction 
In RAN2#67 meeting, location of flow shaping is discussed: BM-SC or eNB. 
There are two options for BM-SC to do flow shaping. One is that flow shaping based on radio information, including multiplexing and resource allocation. Another is based on service QoS parameter. 

Since the flow shaping based on per service QoS is something like an implementation issue, this document concentrates on analysis of flow shaping based on radio information, further on how BM-SC gets radio information needed.

2 Discussion
Bearer Numbers Per Service
According to MBMS Service Area definition in [3], one MBMS Service may be sent to one MBMS Service Area. Different services can be mapped onto different MBMS Service Areas. In a simple example as figure 1, service S1 is transmitted in service area A, service S2 is transmitted in service area A and B. If multiplexing is employed, one service is multiplexed with different services in different service area.  
MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.
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Figure 1 Service to service area mapping
Moreever, One MBMS service area can be mapped onto several MBSFN Areas, or to say, several parts of one MBMS Service Area according to section 15 in [4]:

MBSFN Area: an MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve an MBSFN Transmission. Except for the MBSFN Area Reserved Cells, all cells within an MBSFN Area contribute to the MBSFN Transmission and advertise its availability. A cell within an MBSFN Synchronization Area belongs to only one MBSFN Area for all MBMS services.
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Figure 15-1: MBMS Definitions

Depending deployment, different MBSFN areas may be controlled by different MCE. If the MCE is in charge of the decision of service multiplexing and allocation of radio interface resource, the decision by different MCE will be different, even for MBSFN areas of a same MBMS Service Area.
In conclusion, one service may be multiplexed with different service in different MBSFN area, using different resource allocation for each multiplexing. What’s more, different multiplexing needs different flow characteristics for the same MBMS service, e.g. for a certain multiplexing case, service 1 needs much more smooth, but for another case, service 1 can be much more uneven. To implement flow shaping, BMSC need specific radio information of each multiplexing in each MBSFN area. 
Further more, to achieve the gain of flow shaping, BMSC should setup SYNC entity and EPS bearer for one service per MBSFN area, otherwise, service in one MBSFN area will be punished because of flow shaping in other MBSFN area.  For an example, service S1 is multiplexed with service S2 in MBSFN area A, while multiplexed with service S3 in MBSFN area B.  In MBSFN area A, service S1 data will be delayed or dropped due to flow status of MBSFN area A, while in service B, no data needed to be delayed or dropped. If there is only one SYNC entity and EPS bearer for service S1, MBSFN area B will be punished because of flow shaping in MBSFN area A.
As a consequence, BM-SC should get the number of MBSFN area one service is mapped onto before BM-SC shall decide the number of SYNC entity and EPS bearer for one service, and shall setup SYNC entity and bearer for each MBSFN area one service is mapped onto.
Analysis on MBMS Session start procedure 
Due to section 8.3.2 in [3], the procedure of MBMS session start is as follows:
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1.
BM-SC sends a Session Start Request message to MBMS GW to indicate the impending start of the transmission and to provide the session attributes (TMGI, Flow Identifier, QoS, MBMS service Area, Session identifier, estimated session duration, list of MBMS control plane nodes (MMEs, SGSNs) for MBMS GW, ...). The message is sent to the MBMS GWs listed in the "downstream nodes" parameter of the corresponding MBMS Bearer Context in the BM-SC. The BM-SC may start multiple sessions for the same MBMS bearer service (identified by the TMGI) but with different content. If so, a Flow Identifier is included in the Session Start Request to identify the different sub-sessions and the associated MBMS Service Areas shall not overlap.

2.
The MBMS GW responds with a Session Start Response message with information for BM-SC to send MBMS data to the MBMS GW.

3.
The MBMS GW creates an MBMS bearer context. The MBMS GW stores the session attributes and the list of MBMS control plane nodes in the MBMS bearer context and allocates a transport network IP multicast address and a C-TEID for this session. The MBMS GW sends a Session Start Request message including the session attributes (TMGI, Flow Identifier, QoS, MBMS service Area, Session identifier, estimated session duration,  transport network IP Multicast Address, IP address of the multicast source, C-TEID, ...) to MMEs and/or SGSNs listed in the "list of MBMS control plane nodes" parameter of the corresponding MBMS Bearer Context.

4.
The MME or SGSN creates an MBMS bearer context. The MME/SGSN stores the session attributes and sends a Session Start Request message including the session attributes (TMGI, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast (for UTRAN only), transport network IP Multicast Address, IP address of the multicast source, C-TEID, ...) to E-UTRAN/UTRAN.

5.
The E-UTRAN/UTRAN creates an MBMS bearer context. The E-UTRAN/UTRAN stores the session attributes, sets the state attribute of its MBMS Bearer Context to 'Active' (in UTRAN only) and responds the MME/SGSN to confirm the reception of the Session Start Request message.

In step 3, MBMS GW shall allocate IP multicast address and C-TEID to the service bearer when MBMS-GW receives MBMS Session Start. Then, the message shall be forwarded to MME/SGSN.
From step 4 to step 7, E-UTRAN shall decide the service multiplexing and allocate resource when receiving MBMS Session Start message, and join the multicast group indicated by the IP multicast address indicated in MBMS Session Start message.
If BM-SC needs to do the flow shaping due to the radio information of the MBMS service in different MBMS area, establish SYNC entity and EPS bearer per MBSFN area, BM-SC shall have to have the radio information from E-UTRAN before doing these operations.
However, in current MBMS Session Start procedure, SYNC entity and EPS bearer will be setup per service without feedback from E-UTRAN. This will not meet the requirement of flow shaping to be done in BM-SC based on radio information.

Needed Modifications in MBMS Session Start Procedure
One straight forward modification of MBMS Session Start procedure shall be:
1. in step 5, multiplexing information and resource allocation information for the service shall be included in MBMS Session Start Response message. And, MME responds the service multiplexing information and resource allocation information to MBMS-GW

2. One new message shall be introduced to indicate service multiplexing and resource information to BM-SC, as follows in step 7.
3. In step 8, BM-SC shall establish SYNC entity for each MBSFN area and indicate MBMS GW to setup Bearer for each MBSFN area. .
4. MBMS-GW shall allocate an IP multicast address per each MBMS area, and indicate the address to MME, then to E-UTRAN. E-UTRAN join the IP multicast group with the address allocated by MBMS-GW, and establishes the bearer for radio interface, as following step 9 to 14.
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Due to the above analysis, MBMS Session Start message shall be modified, not lightly, but a lot, in order that flow shaping can be done based on radio information in BM-SC.
3 Conclusion 
Flow shaping in BM-SC based on radio information will lead to the following impacts:

· BM-SC need radio information of each multiplexing of each MBSFN area.

· To establish one SYNC entity and EPS bearer per MBSFN area per MBMS service.

· MBMS Session Start message has to be modified significantly, which makes signaling flow much complex.

Conclusion: it’s proposed NOT to make flow shaping based on radio information in BM-SC.
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