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1 Introduction
In the latest RAN Plenary a new Work Item was approved for MBMS over E-UTRAN. In this Work Item, amongst the objectives was 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. This way, the support for activation/deactivation of services over MBSFN is enabled. Solutions studied shall furthermore minimize the impact on legacy devices.
2 Discussion
Similarly to MBMS in UTRAN [1], where counting enables the selection of unicast or multicast MBMS transmission, counting of users either receiving or interested in a specific MBMS service, provide the NW with sufficient information for an activation or deactivation decision. 

It can be assumed that similar solutions, if not somewhat simplified, should be promoted towards E-UTRAN to enable simple UE design and NW implementation. 

The counting in UTRAN is indicated on the MCCH in combination with a response probability parameter. UEs detecting the indication, randomly decide if a counting response is to be transmitted based on the probability parameter. This is to control the UL load as a result of the counting request on MCCH.
2.1 Counting depending on RRC connection mode
One big advantage of MBMS is the ability of a UE to receive an MBMS service in RRC idle mode. 
If the number of interested UEs in RRC connected mode exceeds a threshold, then the information on RRC connected mode UEs is sufficient to decide that the service can be activated (sufficiency criterion). 
However, if there are not enough UEs in RRC connected mode interested in a specific MBMS service, this cannot be taken as a necessary criterion to deactivate that service or keep it deactivated, since there could be enough UEs in RRC idle mode interested in that service.
One could also speculate in if users being involved in unicast traffic also actively receive MBMS services. For Mobile TV type of scenarios it should be likely that the UE will be in idle mode, but for traffic and download services, the user may at the same time be involved in a voice conversation or web browsing. Nevertheless, we cannot assume that many UEs interested in MBMS services are also involved in unicast traffic.

Therefore, we see concerns in restricting the counting responses to RRC connected mode UEs and propose that counting is extended to also cater to RRC Idle mode UEs.

It should be fair to note that Rel-9 UEs supporting MBMS in LTE would not respond to a counting procedure, however broadening the scope of counting to RRC Idle UEs in later releases provides a benefit for the statistical base for the NW decision of deactivation (and activation).

By basing the counting on connected UEs only would mean that either all RRC connected UEs have to be counted or a high probability of a UE response to counting is needed (e.g. set in the probability parameter). Alternatively, recounting must be performed possibly with adjusted parameters. 
Network configuration options also allow for moving low activity UEs to idle quite soon; which in turn would affect the distribution of active and interested MBMS UEs so that the RRC Idle MBMS UEs have a much larger population.
Proposal 1: The NW shall be able to know the MBMS reception status of RRC Idle and RRC connected UEs 
2.2 Counting concept

In order to implement counting for LTE the following solution could be envisioned:
–
MCCH-Message
The MCCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the MCCH logical channel.

-- ASN1START

MCCH-Message ::= 

SEQUENCE {


message




MCCH-MessageType

}

MCCH-MessageType ::= CHOICE {


c1






CHOICE {



mbsfnAreaConfiguration-r9

MBSFNAreaConfiguration-r9


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

Figure 1. MCCH message structure as specified in [2]. 
In addition to the MBSFNAreaConfiguration message, the MCCH-Message can be extended with an MBSFNCountingRequest message, which should contain a list of service IDs for which a counting procedure shall be initiated. For each service, there should be a response probability factor, PF, for both idle and connected mode UEs ranging from 0 to 1 which allows minimizing the RACH load. In general, it can be expected that the PF for connected mode UEs is higher than the PF for idle mode UEs. 

It should be possible to divide each counting period into several phases, where the PF can be gradually increased. A low PF avoids high UL load. However, if there are not enough responses to take an activation/deactivation decision, the NW can initialize another counting phase with a higher PF. Furthermore, each counting period should be identified by a counting sequence number, such that UEs do not have to respond each phase within the counting period. 
A counting response transmitted on RACH shall be identified by ‘MBMS reception’ and include the service ID. If the UE is interested in receiving several services, the UE should sort the service IDs in the corresponding priority order such that the network may decide which of the services to transmit in case of resource scarceness. Finally, an ‘RRC connection reject’ is sent to the corresponding UEs to acknowledge the counting responses and end the counting procedure for those UEs.

Proposal 2: The MCCH signaling is extended to include a counting request message

3 Conclusion
In this contribution we have discussed the need of counting RRC Idle UEs in addition to RRC connected UEs and briefly described a simple way of implementing counting in E-UTRAN. It is proposed that:

Proposal 1: The NW shall be able to know the MBMS reception status of RRC Idle and RRC connected UEs.
Proposal 2: The MCCH signaling is extended to include a counting request message
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