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1. Introduction
To specify a simple mechanism to enable the network to know the reception status of UEs receiving a given MBMS service in the RRC connected mode is one of the Rel10 MBMS WI [1]. The purpose of this mechanism is allowing network to know whether or not it is appropriate to activate/deactivate the service via MBSFN. According to RAN2#70bis meeting discussion on clarification about this WI [2], the activate/deactivate MBMS service provisioning is in a whole MBSFN area level rather than the individual cell level. So it is clear for supporting the whole MBSFN area activation/deactivation MBMS service provision MCE will be involved to make the decision. 
In this document we analyse the necessary updates to be done on M2AP protocol for supporting the MBMS reception status information reporting according to the Rel10 MBMS WI [1].
2. Discussion
According to the discussion in RAN2#70bis the purpose of collecting one service reception status is to activate/deactivate this service with MBSFN transmission at the whole MBSFN area level but not the just in one cell level. At first there are three different scenarios related to collecting MBMS reception status that need to be distinguished and considered separately.
Scenario 1: One service is ongoing transmitting with unicast mode. The operator wants to know the information of how many UEs with MBMS capability are receiving this service. According to the number of MBMS capable UEs the operator can decide to switch the transmission of this service from unicast mode to MBSFN mode. (For activation)
Scenario 2: One service is initially decided to transmit with MBSFN mode. Operator wants to get the information of how many UEs are receiving this service. Then operator can deactivate the MBSFN transmission of this service if there is not enough UEs receiving this service in this MBSFN area. (For deactivation)
Scenario 3: One service is going to be transmitted. The operator wants to collect the number of interested UEs in advance in order to decide which transmission mode to use (unicast/MBSFN).
From the viewpoint of RAN3, especially for the scenario 2, involving the MCE to determine whether one service should be with MBSFN transmission or not in the whole MBSFN area would require some signalling procedure to be supported on the M2 interface. This is to help the MCE to get the MBMS service reception status information and define some new functionality in the MCE to determine the MBSFN transmission or not. 
Issue 1: Operator controlled MBMS service reception status report initiating
According to the WI discussion the service reception status report is operator controlled that means the operator can select some of the services to collect the reception status and this can happen at the beginning of one session start or during the session transmission. The eNB will get some indication to collect the reception status for one service. 
For scenario 1 at the session beginning the eNB gets the indication of one service to collect the reception status that needs to add one indicator in the current MBMS SESSION START REQUEST M2AP message [3]. Once the eNB has received this MBMS SESSION START REQUEST message with this indicator it can also indicate it in the MCCH message to inform UE for reporting. The basic signalling procedure does not change but just add one IE. We can define this new IE named as “Reception Status Report Indicator” with the format of “ENUMERATED” as value “required” to indicate the selection of the reception status report when it appears.  This new IE can only have one value as “required”. 
Proposal 1: Add one indicator in the MBMS SESSION START REQUEST for the operator to require some service to report the reception status of this service when this service session starts up.
For scenario 2 during one service transmission period the operator also can require some service to collect the reception status information. Similar as the scenario 1 we also need to define the indicator of requiring reception status report in the MBMS SESSION UPDATE REQUEST and add one more reason for the Session Update procedure for such purpose. The same IE definition of “Reception Status Report Indicator” as abovementioned is needed. 
Proposal 2: Add one indicator in MBMS SESSION UPDATE REQUEST for operator to require some service to report the reception status of this service during the service session ongoing.
Issue 2: eNB reports the statistic result of one service to MCE
According to the WI scope the purpose of collecting reception status report is to activate/deactivate the MBSFN transmission within the whole MBSFN area level. The MCE will be the concentrator to collect all involved eNBs statistic result and according to its algorithm and policy to make the decision. 
It is necessary to define a new M2AP procedure for eNB to report its statistic result of one service reception status to MCE. This procedure can be defined as “MBMS Reception Status Report procedure” which transports the statistic result by this eNB to MCE. This procedure includes one pair messages which are MBMS RECEPTION STATUS REPORT and MBMS RECEPTION STATUS REPORT RESPONSE. The acknowledge mode for this procedure is used to guarantee the MCE can correctly receive statistic result from involved eNBs. The message flow is shown below:
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Figure 1 MBMS Reception Status Report procedure message flow on M2 interface
It is possible that the operator simultaneously requires multiple MBMS services to report their reception status. Otherwise, considering the MBSFN area overlapping the message structure of “MBMS RECEPTION STAUTS REPORT” and “MBMS RECEPTION STATUS REPORT RESPONSE” is shown in Figure 2. Report message is a list of MBSFN areas which includes all required report service information under this area. And the response message is only with one field of eNB identity to distinguish the eNB that MCE correctly received information from it. 
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Figure 2 possible message structures for MBMS Reception Status Report procedure

Proposal 3: One M2AP class 1 procedure, which is “MBMS RECEPTION STATUS REPORT” and “MBMS RECEPTION STATUS REPORT RESPONSE”, is defined for transport the MBMS service reception status information from eNB to MCE. Related message structure is shown in Figure 2.
Issue 3: New function definition in MCE to support statistic analysis and activation/deactivation decision
It is necessary to define a new functionality in the MCE to analyze the collected results based on one whole MBSFN area and make the decision to activate/deactivate MBSFN transmission for one service. Of course it is more an implementation issue related to the detailed algorithm design on how to use these statistic results and make the decision. 
3. Conclusion

We suggest RAN3 to discuss the abovementioned necessary updates on M2 interface for supporting MBMS Reception Status Report and proposals. In this contribution we proposed:

Proposal 1: Add one indicator in the MBMS SESSION START REQUEST for the operator to require some service to report the reception status of this service when this service session starts up.
Proposal 2: Add one indicator in the MBMS SESSION UPDATE REQUEST for the operator to require some service to report the reception status of this service during an ongoing service session.

Proposal 3: One M2AP class 1 procedure, which is “MBMS RECEPTION STATUS REPORT” and “MBMS RECEPTION STATUS REPORT RESPONSE”, is defined for transporting the MBMS service reception status information from the eNB to the MCE. The corresponding message structure is shown in Figure 2.

The related CR for the M2AP protocol is provided also in [4].
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