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1 Introduction
At RAN2#71, we provided details on the use of a probability factor in combination with a counting sequence number (SN) for MBMS counting in order to keep the uplink load at a minimum [1]. With this contribution, we would like to have further discussion on the need for uplink load control and highlight the application use cases for our proposed solutions.
2 Discussion
2.1 On the need for UL load control
As agreed at RAN2#71, only connected mode UEs are required to respond to counting requests if they are interested in or actually receiving the corresponding MBMS service [2]. From the ongoing email discussion [3], most companies conclude that only idle mode counting would cause serious uplink load, such that no UL load control mechanisms are required. However, it should be noted that two separate access probability factors for connected and idle mode UEs are specified for MBMS counting in WCDMA [4]. Therefore, we think that some further analysis and discussion is required for LTE in order to avoid that we run into potential UL load problems.
Although only connected mode UEs shall be considered for counting, in the worst case some of the connected mode UEs that are in DRX mode still have to perform random access if their timing alignment timer has expired. Apart from that, the counting responses will require extra resources on PUSCH and potentially also on PUCCH for scheduling requests, and thus these counting responses cause increased interference and load on PUSCH and PUCCH. Additional uplink load is specifically critical in cells with high user densities. 
Proposal 1: Provide UL load control mechanism for MBMS counting procedure.

2.2 Probability factor
For service activation purposes, the counting controlling node, the MCE, will only be interested in the minimum number of interested users within the whole MBSFN area, i.e. accurate counting results are not needed for service activation. Consequently, the use of a probability factor (PF) is especially useful in cells with high user densities and potentially high MBMS service interest. Even though the PF is applied in all cells within the MBSFN area and would thus suppress counting responses in cells with low user density, the counting response rate in crowded cells may provide sufficient estimates for service activation. In which cells the UEs with MBMS service interest are located is not essential. This should be applied if no prior information on the service popularity exists and if the actual number of interested users significantly exceeds the activation threshold. It should be noted that a significant number of UEs may be in RRC Connected mode while not being involved in any data transfer. Without a probability factor there is a severe risk that many of such UEs become active at the same time and cause a significant increase in system load with negative impact on other ongoing data transfers.
Proposal 2: Use a probability factor for MBMS counting to keep uplink load at a minimum.
2.3 Counting response time back-off
Since counting requests may be initiated for multiple MBMS services in parallel and will generally not be evaluated before the end of the MCCH modification period, immediate counting responses are not required. In order to avoid peaks in UL data due to counting responses, we think that we should introduce a time back-off such that the counting responses are spread over the whole MCCH repetition or modification period. The time back-off should be introduced independent of the probability factor for UL load distribution in time.
Proposal 3: Additionally or at least alternatively to a probability factor, use a time back-off for counting responses.

2.4 Counting sequence number
As described in [1]  and [3], the counting sequence number (CSN) can be combined with gradual increase of the PF in several counting phases. Apart from that, we think that a counting period can last for more than just one MCCH MP especially during a session start because there can be users that tune-in late. We do not see any need for multiple counting responses by the UE during the same counting period unless it is expected that users switch on and off the service frequently. Therefore, during one counting period there could be several counting phases with PF=1, each having a duration of one MCCH MP.
As soon as the network needs new statistics, it can initiate a re-counting by starting a new counting procedure with an incremented CSN.
Proposal 4: Introduce a counting sequence number to support multiple counting phases and distinguish between counting and re-counting.
3 Conclusion
Proposal 1: Provide a mechanism for UL load control for MBMS counting responses.

Proposal 2: Use a probability factor for MBMS counting to keep uplink load at a minimum.
Proposal 3: Additionally or alternatively to PF, use a time back-off for counting responses.

Proposal 4: Introduce a counting sequence number to support multiple counting phases and distinguish between counting and re-counting.
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