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1. Introduction
This pCR proposes to introduce a new solution to TR 23.780 key issue #8.
2. Reason for Change
The solution 8-1 in TR 23.780 ver.1.0.0 is an application-signalling-centric approach where the GCS-AS obtains the UE’s MBMS support capability from the UE over GC1 interface. Along with the UE’s location information, the GCS-AS careates a mapping between the UE’s MBMS support capability and its location (cell).  Based on this information, the GCS-AS derives a preferred MBMS mechanism and indicate it to the MCE, which takes this information into account upon determining the MBMS mechanism.
Another possible approach is a RAN-signalling-centric approach where the RAN entities (i.e. MCE, eNB, and UE) exchange necessary information to discover the UE’s MBMS capability along with its location information.  Then the MCE determines the MBMS mechanism for the eNB by taking the obtained information into account.  The MCE further forwards the obtained UE information to the GCS-AS so that the latter can determine the delivery mechanism (i.e. MBMS or unicast) to each of the member UE in group communication.
3. Conclusions

It is proposed to capture the proposed content as a new solution to key issue #8.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780, version 1.0.0.
* * * First Change * * * *

6.X
Solution 8-X: MCE derives the MBMS mechanism with the interaction with the eNB and the UE
6.X.1
Description
In this solution, the MCE obtains the member UEs’ supported MBMS mechanism(s) via the eNB. This can be done by either: 1) the MCE sending a request to the eNB to collect this information from the member UEs, or 2) the member UEs spontaneously providing the information to the eNB.  In the first case, the eNB requests the UEs’ MBMS capability by introducing a new IE in the existing RRC UECapabilityEnquiry message, receives the UE’s response in UECapabilityIndicaiton message, and report it to the MCE.  In the latter case, the UE provides its supported MBMS mechanism(s) by introducing a new IE in the existing RRC MBMSInterestIndication message. 
After obtaining this information from the member UEs, the eNB forward it to the MCE along with the location information (e.g. cell ID). Then the MCE stores this mapping information, from which the MCE determines the MBMS mechanism for the eNB. Optionally, the MCE may take the preference information from the GCS-AS as described in the option 8-1 into account upon determining the MBMS mechanism.
The MCE notifies the selected MBMS mechanism and the UE list – cell mapping information to the GCS-AS so that the latter can use this information to determine the delivery method (i.e. MBMS or unicast) for individual UE in the group communication.
6.X.2
Procedure

The procedure below defines the information flow for the mechanism described in the previoius subclause.
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Figure 6.6.X-1: MBMS mechanism selection

1. The MCE determines the MBMS mechanism the eNB supports.

Alt 1:
2. The MCE sends UE capability query message to the eNB to collect member UEs’ information regarding their supported MBMS mechanism(s).
3. The eNB sends RRC UECapabilityEnquiry message to the member UEs, indicating to inquire the UE’s MBMS capability(ies).

4. The member UEs respond to the query with the supported MBMS capability information in RRC UECapabilityInformation message to the eNB.

5. The eNB collects the response from all member UEs and sends the mapping information of list of UEs and their MBMS capability, along with the location information (e.g. cell ID), to the MCE.  
Alt 2:
2. The UEs send the RRC MBMSInterestIndication message to the eNB, including the information of which MBMS mechanism(s) it supports.
3. The eNB collects the response from all member UEs and sends the mapping information of list of UEs and their MBMS capability, along with the location information (e.g. cell ID), to the MCE.
6. The MCE stores the UE list (UE ID, its MBMS capability, and location information).

7. (optional) If the MCE receives the preference information from the GCS-AS (as described in solution 8-1) when the MBMS session is initiated, then the MCE takes this information into account.

8. The MCE determines the MBMS mechanism for the eNB based on the information obtained in alt1 step 5 or alt2 step 3, and step 7.
9-12. The MCE triggers the MBMS session start to the eNB based on the selected MBMS mechanism.
13-15. The MCE sends the MBMS session start response message toward the BM-SC, including the selected MBMS mechanism, and mapping information of UE ID, its MBMS capability, and its location.

16. The BM-SC sends the MBMS bearer activation response message to the GCS-AS, including the information described in step 13-15 above. 
The following flowchart illustrates an example of how the MCE determines the MBMS mechanism based on the procedure described in the procedure above. 
The key points to highlight are as follows:

- If the eNB supports SC-PTM and all group member UEs under the cell supports SC-PTM, then SC-PTM is the better choice.  In this case, MBSFN can also be an alternative choice based on other factors, such as when one or more of the adjacent cells already uses MBSFN to deliver MBMS.  In such case, the advantages of MBSFN can be exploited such as improved cell-edge performance due to synchronized MBMS operation across multiple cells.
- If the eNB support SC-PTM and there is at least 1 group member UE under the cell does not support SC-PTM, then MBSFN is the better choice in order to ensure the non-supporting UE can receive the MBMS.  Alternatively, SC-PTM can be selected if the proportion of SC-PTM supporting UE is above a certain threshold. In this case, the group communication to other non-supporting UEs needs to be delivered by unicast.
- The MCE can optionally take the preference from the GCS-AS into account (as described in solution 8-1) to determine the selection between the two MBMS mechanisms.  Upon taking this information into account, the MCE may try to honor the preference indicated by the MCE.  However, if the GCS-AS indicates its preference of SC-PTM and there is at least one non-supporting UEs, it implies that the delivery to those UEs need to be done by unicast, implying that more dedicated radio resource is required and thus leads to inefficient radio resource usage.  In such case, the MCE may override the GCS-AS’s preference and select MBSFN instead.
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Figure 6.6.X-1: MCE’s steps to determine the MBMS mechanism
6.X.3
Impacts on existing nodes and functionality

The MCE and the eNB need to support the new procedure to query the UE capability of the group member UEs.
The UE and the eNB need to support the new IE to indicate the supported MBMS mechanism(s) in UECapabilityInformation message (alt 1).
The UE and eNB need to support the new IE to indicate the supported MBMS mechanism(s) in MBMSInterestIndication message (alt 2).

The eNB and the MCE need to supprt the new IEs to indicate the mapping information of UE ID, its supported MBMS mechanism, and its location information (cell ID) (alt 2).
The MCE needs to determine the MBMS mechanism by taking the obtained information into consideration.
The MCE, MME, MBMS-GW, BM-SC, and GCS-AS need to support the new IEs to indicate the selected MBMS mechanism and the mapping information of UE ID, its supported MBMS mechanism, and its location (cell ID).
6.X.4
Solution evaluation

This solution allows the RAN nodes (MCE, eNB, and UE) to determine the MBMS mechanism autonomously by taking the RAN relevant factors into account. It also provides the mechanism for the GCS-AS to obtain the necessary information to determine the delivery method (MBMS or unicast) for a UE in group communication.
* * * End of Change * * * *
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