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Introduction
In RAN1#78, support of 256QAM for PMCH was agreed as follows:
Support of 256QAM for PMCH
Agreement
· 256QAM shall be supported for MTCH transmission on PMCH in Rel. 12 as a second priority
· 256QAM shall not be supported for MCCH transmission on PMCH in Rel. 12
Note: Feature group of 256QAM for PMCH will be defined in Rel-12 UE capability, with 256QAM unicast as a pre-requisite feature
Note: It is intended for scenarios in the small cell context. There should be no RAN4 core work for it.

This agreement was captured by the specification [1]. Applicability of 256QAM to PMCH is specified in 6.3.2 and its restriction is specified in 6.5 as follows:

[bookmark: _Toc408077068]6.3.2	Modulation



[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK10][bookmark: OLE_LINK11]For each codeword , the block of scrambled bits shall be modulated as described in clause 7.1 using one of the modulation schemes in Table 6.3.2-1, resulting in a block of complex-valued modulation symbols . 
Table 6.3.2-1: Modulation schemes
	Physical channel
	Modulation schemes

	PDSCH
	QPSK, 16QAM, 64QAM, 256QAM

	PMCH
	QPSK, 16QAM, 64QAM, 256QAM




[bookmark: _Toc399169472]6.5	Physical multicast channel
The physical multicast channel shall be processed and mapped to resource elements as described in clause 6.3 with the following exceptions:
-	No transmit diversity scheme is specified.
-	Layer mapping and precoding shall be done assuming a single antenna port and the transmission shall use antenna port 4.



-	The PMCH can only be transmitted in the MBSFN region of an MBSFN subframe. The index  in the first slot in the MBSFN subframe fulfils  where  is equal to the value given by the higher layer parameter non-MBSFNregionLength [9].
-	The PMCH shall use extended cyclic prefix. 
-	The PMCH is not mapped to resource elements used for transmission of MBSFN reference signals.
-	256QAM shall only be used for PMCH transmissions carrying the MTCH.

In our view, this description in 6.5 may be interpreted in different way from the agreement. Therefore, in this contribution, we discuss this and provide text proposal.
Discussion
Current specification may be interpreted that 256QAM can be applied to PMCH carrying both MCCH and MTCH(s) as it is carrying MTCH(s). It is possible MCCH is transmitted with MTCH on PMCH in the same subframe. 
The first MTCH is multiplexed into MCH just after MCCH if MCCH is present. It is described in [2] as follows: “The MAC entity shall assume that the first scheduled MTCH starts immediately after the MCCH or the MCH Scheduling Information MAC control element if the MCCH is not present, and the other scheduled MTCH(s) start immediately after the previous MTCH, at the earliest in the subframe where the previous MTCH stops” 
The higher layer parameter “signallingMCS” is signalled on SIB 13 for MCS setting of PMCH scheduled for MCCH transmission and “dataMCS” is signalled on MCCH for other PMCH [3]. It is summarized in Table 1. We consider it will be straight forward way to reuse these parameters to distinguish PMCH if it is carrying MCCH or not.
[bookmark: _GoBack]Another question could be whether 256QAM is applicable to a PMCH if it happens to carry no MTCH due to no traffic at the moment, for example.
As applicability of 256QAM to PMCH is specified in Table 6.3.2-1, description on restriction to applicability of 256QAM to PMCH would be needed in 6.5. 

Table 1: Content of PMCH
	MBSFN subframes assigned for PMCH
	Content of PMCH in a MBSFN subframe
	256QAM
	MCS

	PMCH signalled by SIB13 for MCCH transmission
	MCCH only
	No
	signallingMCS 
(signalled by SIB13)

	
	MCCH+MTCH
	
	

	PMCH signalled by MCCH except for PMCH signalled by SIB13
	MTCH only
	Yes
	dataMCS 
(signalled by MCCH)

	
	No MTCH 
(only MAC control element such as MSI)
	?
	


Note: 256QAM is not covered by signallingMCS

According to the discussion above, we propose RAN1 to discuss the wording for clarification. The following is possible wording for clarification according to the above discussion:

-	256QAM shall onlynot be used for PMCH transmitted with signallingMCStransmissions carrying the MTCH.

Summary
In this contribution, we discuss the possibility of different interpretation of current description from RAN1 agreement and possible way of description.
We propose RAN1 to discuss the wording for clarification. The following is possible wording for clarification according to the discussion in this contribution:

-	256QAM shall onlynot be used for PMCH transmitted with signallingMCStransmissions carrying the MTCH.
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