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1. Introduction
In the LS R2-143929[1] from RAN1, a note was clarified that “feature group of 256QAM for PMCH will be defined in Rel-12 UE capability, with 256QAM unicast as a pre-requisite feature.” It can be obvious that 256QAM for PMCH is an optional feature with 256QAM unicast as a pre-requisite. In this document, we discuss whether this capability should be indicated to the network for efficient usage of 256QAM PMCH perspective.

2. Discussion
The motivation of introducing 256QAM for PMCH is to improve spectrum efficiency for downlink channel. Such high order modulation would improve the system performance when the channel quality is extremely good.
From MBMS deployment point of view, operators or networks could apply 256QAM for PMCH in the following cases.
Case1: Deploy 256QAM for certain MBMS services in the whole subframe set of all PMCHs within one MBSFN area

Case2: Deploy 256QAM for certain MBMS services in the whole subframe set of some of PMCHs within one MBSFN area

Case3: Mixed deploying 256QAM and legacy modulation orders for certain MBMS services in subframe subset of one PMCH within one MBSFN area.

For case3, it is very difficult to be implemented based on the current MBMS procedure cause the PMCH MCS is indicated via MCCH signaling and network needs to transmit frequently MCCH to update dynamically the MCS of the same PMCH channel.

For case1 and case2, it is easy to be implemented in practice. However, according to the agreements in RAN1, support of 256QAM for PMCH is an optional feature for UEs that support 256QAM unicast reception. Therefore, the question that operators or networks could face is when and for what services 256QAM can be deployed. If less number of UEs in one MBSFN area support 256QAM for PMCH, then the pre-configured MBMS subframe resource could be wasted and the MBMS service (TMGI) carried on these subframes cannot be correctly received by most UE that are interested in service (TMGI). On the contrary, if a large number of UEs that are interested in certain MBMS services also support 256QAM for PMCH and network deploys a lower modulation order, then the spectrum efficiency cannot be improved. Hence, it is necessary for network to know the situation of UE supporting 256QAM for PMCH in one MBSFN area.
Observation: 256QAM for PMCH cannot be efficient utilized due to the optionality characteristic.
The way to resolve the question could be that MCE obtain the statistics situation of capable UEs. That gives the MCE the ability to determine whether the transmission could be more efficient by broadcasting with 256QAM, or broadcasting with legacy MCS for a given service. Therefore, 256QAM for PMCH can be properly utilized. 
The possible methods could be as following.
Alt 1: eNB provide the counting results per service ID to MCE about the number of UEs supporting 256QAM for PMCH.
UE indicates to eNB whether supporting 256QAM for PMCH to network via UE radio capabilities, and eNB provides the counting results of the number or the proportion of capable UEs to MCE. Furthermore, MCE has the responsibility to determine the mapping relationship between MBMS services (TMGIs) and the given PMCHs, so that it should be capable of determing for which MBMS services 256QAM should be applied. MCE needs to obtain not only the general information of capable UEs within one MBSFN area but also which services these capable UEs are interested in. In the current MBMS counting mechanism, UE will indicate the interested services to eNB, and then eNB can count the number of capable UEs per service ID based on the UE capability information. eNB provides the counting results  per service ID to MCE. The general procedure could be interpreted as Figure 1.
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Alt2: Application layer MBMS user service consumption reporting mechanism
In the LS [3] from SA4, RAN2 is informed that MBMS service consumption reporting functionality has been agreed in the MI-MooD towards resolving resource utilization, and this functionality enables the measurement of ongoing consumption of an MBMS service by the UE to be reported to BM-SC, to enable dynamic termination of the service, Both of RRC_IDLE and RRC_CONNECTED UEs are be taken into account. The similar method can be used for the counting of 256QAM PMCH capable UEs for a MBMS service.  For BM-SC point of view, what it should do is counting the number of capable UEs, not recognizing what 256QAM means. This method can give an accurate statistic results compared to Alt1 and have no impact to RAN specification.
Proposal: RAN2 is proposed to discuss the issue and achieve a solution to improve the utilization of 256QAM for PMCH.
3. Conclusion
In this document, how to improve the utilization of 256QAM for PMCH is discussed and some methods are raised.
Observation: 256QAM for PMCH cannot be efficient utilized due to the optionality characteristic.

Proposal: RAN2 is proposed to discuss the issue and achieve a solution to improve the utilization of 256QAM for PMCH.
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