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1. Introduction
At RAN3#72 the handling of multiple concurrent MBMS counting requests over M2 interface was left pending.

This paper summarizes again the issue and brings a solution.
2. Description of the issue of multiple MBMS Counting requests
Based on receiving a new M3 SESSION START REQUEST message, the MCE may trigger an M2 COUNTING REQUEST message towards the eNBs in the involved MBSFN area. The eNB would trigger a corresponding counting request over the radio at the next modification period. 
The following call flow illustrates the case where two counting requests are sent by the MCE corresponding to two Session Start messages while an eNB treats only one M2 counting request at a time in a modification period i.e. one counting request over the radio corresponds to exactly one counting request received over M2.
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Figure 1:  one-one mapping of counting requests

As can be seen in the above call flow in figure 1 the M2 counting request number 1 would be served at MP 2 but the M2 counting request number 2 would only be served at MP 3 while received during MP1 which can represent a significant delay.
Even worse if an incoming 3rd M2 counting request arrives over M2 during MP1 it would be treated only at MP 4.

Moreover, the BM-SC cannot be aware of how much the counting could be delayed at MCE at the time it sends the SESSION START REQUEST message. Therefore the “maximum Time before Data Transfer” received by the MCE within the SESSION START REQUEST message could be incompatible with the delay of counting meaning that the MCE may simply not be able to trigger counting at all.
3. Solution
It is now shown in the following call flow in figure 2 that counting requests can be combined over the radio without any impact on the M2 interface, but only great improvement on the delay answer over the M2 interface:
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Figure 2:  one-to-many mapping of counting requests
During the Modification Period number 2, the UEs provide reception status over the radio to the TMGIs requested during the two M2 counting requests i.e. one counting request triggered over the radio by an eNB can correspond to multiple counting requests received over the M2 interface.
Upon receiving the reception status from the UEs, the eNB splits the results in order to build up separate reports over the M2 interface. Therefore each M2 counting request is still answered by one individual M2 counting report.

The gain of this solution is obvious: the counting result for the second M2 counting request will be known by the MCE at the end of the MP2 instead of the end of the MP3.

Moreover, the delay to get a counting response is now deterministic: maximum one MP. Therefore the “maximum time before data transfer” can also be made compatible by the BM-SC so that any MCE is always able to trigger counting if it wants.

4. Conclusion
This paper has presented a solution on how to best address the issue of multiple concurrent M2 Counting Requests. It has shown that combining over the radio can be achieved without combining over M2 i.e. one counting request over the radio may correspond to multiple counting requests over M2.
It is proposed to standardize this solution as per CR in tdoc R3-112113.
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