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Discussion and Decision
1. Introduction
As a main function in Rel-10, MBMS reception status reporting is aimed to allow network to know whether or not it is appropriate to activate/deactivate the session via MBSFN [1]. In LTE, the MBSFN transmission is controlled by the MCE, so the MCE is also responsible to collect the result of status report, and some modification to M2 interface is needed. In this contribution, these issues are discussed.

2. Discussion
Because the MBSFN transmission is controlled by MCE, naturally it is the MCE that should trigger the eNBs to transmit the status report and reach a conclusion of MBMS session activation/deactivation. Similarly disabling of the MBMS reception status reporting should also be controlled by the MCE. Considering this enable/disable triggering may happen anytime during the MBMS session lifetime, the MBMS session start/stop procedure is not appropriate to carry this triggering. In current M2 specification [2], the following messages are possible to be used to enable/disable the status reporting:
· MCE CONFIGURATION UPDATE
This message is used to update the application level configuration data and the MCCH related content on the BCCH.

· MBMS SESSION START UPDATE REQUEST
This message is used to inform the eNB about the changing characteristics of the MBMS session, e.g. change in the service area.

· MBMS SCHEDULING INFORMATION
This message delivers the MCCH related information to the eNB.

The enable/disable trigger of MBMS reception status reporting is not an application level configuration; it seems strange to use MCE CONFIGURATION UPDATE message for this purpose. On the other side, because the MCE may enable/disable the status report for more than one MBMS sessions at the same time, MBMS session update is not a good choice too. We think MBMS SCHEDULING INFORMATION is an appropriate message to carry the enable/disable triggers for the MBMS reception status reporting. As we analyzed in a recently RAN2 email discussion [3], the MCCH should be used to indicate whether the reception status of an MBMS session should be reported. So we propose:
Proposal 1: A reporting enable/disable indicator of MBMS reception status reporting for each session is included in MBMS SCHEDULING INFORMATION message.
In order to make the correct decision for MBMS session activation/deactivation, it is necessary to synchronize the status report occasion from all eNBs to the MCE. The MCE should decide the reporting time-point when the accumulated number of interesting UEs should be reported. In Rel-9, the parameter of MCCH modification period counter is used to guarantee that all the eNBs could update the MCCH simultaneously. Within an MBSFN area, each eNB maintains such a counter. We think these counters could also be used to specify the reporting time-point and synchronize MBMS reception status reporting on M2. In our understanding, two additional parameters, i.e. reporting period and reporting offset, are needed for reporting synchronization. The unit of the value of these two parameters is MCCH modification period. For instant, if the value of reporting period is set to n, which denotes that the reporting period are n times of MCCH modification period. The eNB should report whenever MCCH count mod reporting period = reporting offset. Figure 1 is an example to show the reporting procedure for a certain MBMS session on M2, as where reporting period =2 and reporting off = 1.
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                              Figure 1: an example of MBMS reception status reporting on M2 interface
From signaling overhead point of view, the report can be cancelled if the accumulated number of interesting UEs is identical to the value in previous report, i.e. N2 = N1 in figure 1. However, this would make the MCE complicated. The MCE should wait for a sufficient long time to ensure the report from an eNB is cancelled but not caused by signaling congestion. Consequently, the decision of activation or deactivation for an MBMS session is delayed. In Rel-9, the MCCH modification period can only be set to 5.12s or 10.24s [3], the reporting period should be the multiple of this value, so the frequency of status report is very low. Considering this fact, the signaling overhead of status reporting is not a problem. 

It is possible that only one time reporting is required by the MCE, which depends on operator’s requirement. In this case, the reporting period can be set to 255. Even if the MCCH modification period is set to the small value, i.e., 5.12s, the reporting period is 5.12s * 255 = 1306 seconds, i.e. about 21 minutes. The reporting period is long enough for the MCE to cancel the status report before the second reporting occasion.
Proposal 2: Reporting period and reporting offset counted by MCCH modification period are indicated in MBMS SCHEDULING INFORMATION message. 
We cannot see the reason to configure different reporting period and offset for different MBMS sessions. So we propose:
Proposal 3: Reporting period and offset are applied to all reporting enabled MBMS sessions. 
The object of MBMS reception status reporting is to let the network to decide whether or not it is appropriate to activate/deactivate the session [1]. If the network wants to activate an MBMS session based on the status report, the first thing is to collect the status report from UEs. Therefore, deactivated MBMS sessions should also be included in the MCCH information as analyzed in [3]. Since data will not be transmitted on air interface for deactivated MBMS sessions, active/inactive state should be indicated in MCCH to avoid unnecessary data monitoring at UE side. Consequently, active/inactive state for each MBMS session should also be indicated in MBMS SCHEDULING INFORMATION message.
Proposal 4: Active/inactive state for each MBMS session should be indicated in MBMS SCHEDULING INFORMATION message.
For a deactivated MBMS session, if the eNB can still receive packets of a deactivated MBMS session from M1, then these packets should be dropped directly; and thus current scheduling and packet dropping Mechanism in TS36.300 is impacted. Given that the active/inactive status can only be changed at the boundary of MBMS modification period, the eNB has sufficient time to re-join the corresponding multi-IP group before the MBMS session is activated. The MCE can only activate/deactivate an MBMS session in the whole MBSFN area, so the active/inactive status of an MBMS session would not be switched frequently.
Proposal 5: the eNB should exit the corresponding multi-IP group when a MBMS session is switched to deactive status; the eNB should join the corresponding multi-IP group when a MBMS session is switched to active status.

3. Conclusion

This contribution discussed the MBMS reception status reporting, and it is proposed:
Proposal 1: A reporting enable/disable indicator of MBMS reception status reporting for each session is included in MBMS SCHEDULING INFORMATION message.
Proposal 2: Reporting period and reporting offset counted by MCCH modification period are indicated in MBMS SCHEDULING INFORMATION message. 
Proposal 3: Reporting period and offset are applied to all reporting enabled MBMS sessions. 
Proposal 4: Active/deactive state for each MBMS sessions should be indicated in MBMS SCHEDULING INFORMATION message.
Proposal 5: the eNB should exit the corresponding multi-IP group when a MBMS session is switched to deactive status; the eNB should join the corresponding multi-IP group when a MBMS session is switched to active status.
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