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Abstract of the contribution: Discuss the issue the eMBMS broadcast areas with EUTRAN Cell granularity.
1 Introduction
SA2 have discussed the issue that the eMBMS broadcast areas may be defined as EUTRAN Cell granularity at last meetings, but no agreement can be reached. After the offline discussion the requirement is clarified to do the service area optimization, i.e. broadcast the content in the MBSFN(s) area not in the whole MBMS service area granularity. 
Two possible solutions have been discussed. 
Option A): Besides the SAI, ECGI is added to signaling which is to address in which MBMSFN area the content is to be broadcasted/Removed (refer to [1]).

Option B): The main intention of the SAI is used as a “frequency layer indication”. The ECGI is used to indicate the real MBMSFN area to be broadcasted. (refer to [2])
2 Discussion
SIB15 usage: From Rel-11 the eNB broadcast message in SIB15 contain the SAIs of the current and/or neighbouring carrier frequencies. The SAI to be broadcast is up to 64 SAI ID. The usage of this SAI information is for two purposes:
- If the UE is in the Idle mode, it will try to camp on the frequency layer which is associated with the SAI UE interested.
- If the UE is connected mode, it will impact the handover target cell selection. 
C1: SAI broadcasted in the SIB15 is useful to support the MBMS service continuity.

Radio broadcasting: The intention of the SAI is to steer UE to the specific frequency layer. There are two opinions on whether the SAI is broadcasted on the eNB regard whether the MBMS is activated.

Option A): SAI is only broadcasted on the SIB15 when the MBMS service is activated.

Option B): SAI is broadcasted no matter whether the MBMS service is activated. 

Before the MBMS broadcast area optimization, if the MBMS is activated it can always trust the SAI to do the mobility. Either option A) or option B) all supports the service continuity. There is no difference.

If the MBMS broadcast area optimization is introduced, the SAI and MBMS service real broadcast area can be different, i.e. only some part of the SAI the MBMS service is broadcasted. In that case, if there are no related MBMS service is broadcasted in neighbor cell but the SAI still broadcasted on the SIB15, this may lead the UE handover to the wrong cell in the connected mode. We agreed that even the SAI is broadcasted on SIB15, the MBMS service may still unavailable on the target cell due to the congestion case. However we think in the good scheduled network this case is rare case, i.e. SAI should be trusted in most case to support MBMS service continuity.
So if the MBMS broadcast optimization is required, we need consider that the SAI is linked to whether the MBMS is activated, i.e. option B). For example if the MBMS service is not broadcasted in the neighbor cell, the related SAI should not be broadcasted in the current cell.
C2: If the broadcast area optimization is introduced, we need consider the impact on the SIB15.
Routing mechanism: the list of downstream node (MME/SGSN) is selected by the BM-SC per TS23.246. It is based on the SAI information and pre-configured information. As the SAI is scheduled by the operator, operator can easily from the SAI to determine the related MME/SGSN. 

One of the characteristic of the GCSE service is that it should support the change the service area dynamically. For the broadcast area optimization, this type of service area change should be more frequent. In the USD the SAI need to be notified to the UE for MBMS reception. If we still regard the SAI as the geographic area concept, it means we may need frequent update the USD due to the broadcast area change. If the GCSE is a big group, the update signaling can not be ignored. As such it is proposed that SAI should not be tightly linked to the geographic area. Thus we can avoid the frequent USD update.

If the SAI is not tightly linked to the geographic area, we still need another parameter for BM-SC to determine how to select the downstream node. To solve this problem the BM-SC can uses the TAI to select the downstream node. That is normal behavior on the mobility handling. And we can reuse the existing DNS database.
C3: For GCSE service SAI should not be tightly linked to the geographic area. TAI can be used to assist the downstream node selection. 
MCE selection: The existing model is that the MME selected the MCE based on the reported SAI. Per C3 conclusion, the SAI is decoupled from the geographic area. Thus the MCE selection based on the SAI reported via M2 is impossible. That means we may need to consider selecting the MCE directly based on the ECGI. It may be questioned on whether the MME is capable to do the filter per ECGI? As point out by the [2] the MME need to do the filter up to 65535 entries. If this filter is changed to the ECGI filter it should be enough. If due to some limitation the MME is not capable of the filtering up to this level quantity, we can also deploy more than one MME to distribute the filtering as long as the BM-SC can select the correct MME. Thus we think that it should be possible to do filter on the MME per ECGI.

C4:  MCE selection is based on ECGI.
3 Proposal
Based on the above analysis, we propose the solution for the MBMSFN cell optimization as follows, 

Step 1): UE can report the TAI and ECGI of the current location to GCS AS via the GC1 interface. 
Step 2): The GCS AS send the MBMS bearer activate request message to BM-SC, which include the TAI and ECGI. 
Step 3): Based on the TAI information, the BM-SC determines the selected downstream nodes and insert it into the "list of downstream nodes" parameter in the MBMS Bearer Context. Then the BM-SC sends the Session Start request message to the MBMS GW. The Session Start request message includes the "list of downstream nodes" parameter and ECGI(s).
Step 4): The MBMS GW sends a Session Start request message to MMEs and/or SGSNs listed in the "list of downstream nodes" parameter. The message includes ECGI(s) received from BM-SC.

Step 5): Based on ECGI, the MME filters and sends a Session Start Request message including the ECGI(s) to the right MCE. 
Step 6): Upon the reception of the Session Start Request message including ECGI from MME, the MCE determines the correct MBMSFN area which is the area to be broadcasted.
4 Conclusion
It is proposed to discuss and conclude how to move forward for the MBMSFN cell optimization case. The concrete changes on the TS23.768 and TS23.246 to reflect above mechanism are also listed in Annex for reference. 
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************1st changes to TS23.468*************
5.1.2.3.2
Activate MBMS Bearer Procedure

The Activate MBMS Bearer procedure is used by the GCS AS to cause allocation of resources for an MBMS bearer.
Figure 5.1.2.3.1-1 provides the procedure used between the GCS AS and the BM-SC to activate an MBMS bearer.
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Figure 5.1.2.3.1-1: Activate MBMS Bearer Procedure
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, QoS, MBMS broadcast area, start time, TAI and ECGIs. The TMGI is optional. If the TMGI is not included, the BM-SC shall assign values for the TMGI. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall carry an MBMS service area. The TAI and ECGIs is used for routing selection as specified in TS 23.246 [3]. 
2.
The BM-SC shall determine whether the GCS AS is authorized to use the TMGI and allocate MBMS resources to support content delivery of the MBMS bearer to the requested MBMS broadcast area using the Session Start procedure defined in TS 23.246 [3]. BM-SC also allocates a FlowID corresponding to this TMGI and MBMS broadcast area. If another MBMS bearer with the same TMGI is already activated, BM-SC shall ensure this MBMS broadcast area is not overlapping with the existing MBMS bearer(s) as according to TS 23.246 [3] and allocate an unique FlowID for the this newly requested MBMS bearer.
3.
The BM-SC shall send an Activate MBMS Bearer Response message to the GCS AS, including the TMGI, allocated FlowID, 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 [7] (e.g. infoBindling 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.

Note 1: The GCS AS may use the service description to provide information to the UE to access the MBMS bearer.

************2nd changes to TS23.246*************
8.3.2
MBMS Session Start Procedure for E-UTRAN and UTRAN for EPS

The list of downstream nodes of BM-SC and the list of MBMS control plane nodes (MMEs and SGSNs) of MBMS GW are achieved in the following ways:

-
The list of MBMS control plane nodes for MBMS GW will be sent from the BM-SC to the MBMS GW in the Session Start Request.

Normally, the MBMS GW contained in the "list of downstream nodes" for BM-SC is the default MBMS GW (or two for resilience).

The overall Session Start procedure is presented in the following figure:
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Figure 8b: Session Start procedure for E-UTRAN and UTRAN for EPS

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, time to MBMS data transfer, MBMS data transfer start, access indicator, ECGIs ...). 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. The Access indicator indicates in which radio access types the MBMS service should be broadcasted, i.e. UTRAN, or E-UTRAN, or both. The Access indicator may be included in charging information generated by the MBSM GW. The ECGIs is used to determine which MBMSFN area is to be broacasted.
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 according to clause 6.5.3 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, ECGIs ...) to MMEs and/or SGSNs listed in the "list of MBMS control plane nodes" parameter after filtering the list using the Access indicator, thus ignoring entries not consistent with the Access indicator.

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. When connected to multiple MCEs (Multi-cell/multicast Coordination Entity, see TS 36.300 [17]), the MME should filter the distribution of Session Control message to the MCEs based on the ECGIs.


For UTRAN, if one or more of the downstream nodes accepts the Session Start and the proposed IP Multicast and Source address for backbone distribution and the proposed C-TEID, the SGSN includes an indication that IP Multicast distribution is accepted in the MBMS Session Start Response message to MBMS GW. If one or more of the downstream nodes does not accept the proposed IP Multicast and Source address for backbone distribution or the proposed C-TEID, the SGSN falls back to normal point-to-point MBMS bearer establishment for these nodes and responds with an MBMS Session Start Response message providing the TEID for bearer plane that the MBMS GW shall use for forwarding the MBMS data. Otherwise if all nodes accept multicast, the SGSN returns the C-TEID and the IP Multicast distribution address in the Session Start Response message. The MBMS GW initiates IP Multicast distribution and/or point-to-point MBMS bearers depending on the responses from the SGSNs.

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.


For UTRAN, if an RNC accepts the Session start and the proposed IP Multicast and Source address for backbone distribution and the proposed C-TEID the RNC sends an MBMS Session Start Response message to SGSN including an indication that IP Multicast distribution is accepted. If an RNC does not accept the proposed IP Multicast and Source address for backbone distribution (or the proposed C-TEID), the RNC falls back to normal point-to-point MBMS bearer establishment.

6.
The MME/SGSN stores the session attributes and the identifier of the eNBs/RNCs as the "list of downstream nodes" parameter in its MBMS Bearer Context and responds to the MBMS GW. The SGSN should wait for a response from all UTRAN nodes (until an acceptable duration) to be able to report to the MBMS‑GW whether all, part or none of the RNCs have accepted IP multicast distribution and to provide an SGSN IP address and TEID for user plane over Sn if some RNCs did not accept IP multicast distribution. The MME may return an MBMS Session Start Response to the MBMS-GW as soon as the session request is accepted by one E-UTRAN node.

7.
The E-UTRAN/UTRAN establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. For E-UTRAN the radio resource set up is scheduled using the MBMS data transfer start parameter if it is present, otherwise using the time to MBMS data transfer parameter. The MBMS data transfer start parameter is not used by UTRAN.

8.
If the E-UTRAN/UTRAN node accepts IP Multicast distribution, it joins the transport network IP multicast address (including the IP address of the multicast source) allocated by the MBMS GW, to enable reception of MBMS data. If several MBMS bearer services uses the same IP multicast address, the join is only done once.

9.
The BM-SC starts sending the MBMS data.

10.
MBMS GW function receives MBMS data. MBMS GW sends the MBMS data using IP multicast distribution towards all joined eNodeBs/RNCs.
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