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1 Introduction
At RAN2#70bis, we proposed the use of a probability factor for MBMS counting in order to keep the uplink load at a minimum. In this contribution, we elaborate on the use of the different phases within a counting procedure and the corresponding configuration of the probability factor.
Note that the usage of counting with a probability factor is based on the fact that counting in UTRAN today is indicated on the MCCH in combination with a response probability parameter. To enable simple UE design and NW implementation, similar solutions should be promoted towards E-UTRAN.
2 Discussion
2.1 Probability factor and counting sequence number
The use of a probability factor (PF) is especially useful if the network has absolutely no a-priori information about the popularity of the MBMS service. The PF can thus control the uplink load and consequently reduce the uplink interference. In addition to that, having several phases within a counting procedure allows for gradually increasing the PF without forcing MBMS UEs to transmit a counting response more than once. Each counting procedure is identified by a counting sequence number (SN).
Without having any a-priori information about the number of UEs interested in a specific MBMS service, the network should in principle set the PF to a low number in order to avoid extensive feedback in the uplink. If the number of UEs is below a threshold, a new phase within the counting procedure is started, i.e. the PF is set to a higher value, while the counting SN is not modified. The MBMS UEs that have already responded to the request, remember the counting SN and do not transmit another feedback during the same counting procedure. This allows for gradually improving the estimate after each phase. The counting procedure stops as soon as either the threshold is exceeded or as soon as a PF=1 has been reached. In the first case, the actual number of countable MBMS UEs is not needed.
As soon as the network needs new statistics, it can start a new counting procedure and increment the counting SN by 1.
Note also that the activation and deactivation threshold could be different even for the same MBMS service. The thresholds can be set per service.
Proposal 1: Use a probability factor for MBMS counting to keep uplink load at a minimum.
Proposal 2: Introduce a counting sequence number to support multiple counting phases with increasing probability factors.
2.2 Different probability factors for RRC idle and connected UEs
As described in [3] and [4], the network should be able to count MBMS UEs in RRC idle mode as well. Furthermore we assume that the counting response is transmitted as a (new) RRC message. In general, RRC connected mode UEs should be counted first as RRC idle mode UEs have to perform RACH before they can transmit a response on the UL-CCCH. 

Even though the ratio of RRC idle and connected mode UEs could be roughly estimated depending on the type of the MBMS service (file download, road traffic info, Mobile TV), it is still very difficult to predict how many of the interested Rel-10 MBMS UEs actually are in RRC connected mode. Although MBMS UEs in RRC connected mode do not need to perform random access, they still perform an uplink transmission on UL-DCCH. Thus, they consume battery power and cause interference. In order to avoid that and for the reasons mentioned in Section 2.1, we think that a separate PF should be used for RRC connected mode UEs. The PF for RRC connected mode UEs could start with a larger value or the increase between subsequent PFs in different counting phases could be larger such that the PF=1 could be reached quicker. As we expect significantly more MBMS UEs in RRC idle mode, the change of the PF should be smaller.
Note that also the use of separate probability factors as depicted above is supported in current UTRAN releases [6].
Proposal 3: Use separate probability factors for RRC idle and connected mode UEs
3 Conclusion
Proposal 1: Use a probability factor for MBMS counting to keep uplink load at a minimum.
Proposal 2: Introduce a counting sequence number to support multiple counting phases with increasing probability factors.

Proposal 3: Use separate probability factors for RRC idle and connected mode UEs
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