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[bookmark: _Ref301342314]Introduction
In small cell enhancements WI, it is agreed to specify 256QAM in the downlink transmission to enhance the spectral efficiency. The RAN1 discussion so far has been only focused on PDSCH and RAN1 decided to FFS 256QAM for PMCH at RAN1#76bis meeting according to the chairman note as repeated below:
· FFS whether or not 256QAM is supported for PMCH transmissions.
Note that 256QAM support for PMCH transmission is in the scope of small cell enhancement physical layer WI according to the WID [1]: 
· “Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.”
In this contribution, we discuss and provide our view on 256QAM support for PMCH transmissions.
Discussions
In LTE, MBMS Single-Frequency Network transmission can obtain very high SINR. The UEs receiving MBSFN transmissions can utilize the signal energy from multiple cells to get increased received signal strength. Furthermore in the center cells of an MBSFN consisting of many cells, there is negligible interference from unicast cells outside the MBSFN. Finally, for small ISD, e.g 500m, there is no MBSFN-internal interference. 
[image: ]
[bookmark: _Ref387403297]Figure 1 Typical CDF for SINR of PMCH

Figure 1 shows the SINR in a 3GPP Case 1 (urban macro, ISD=500m) MBSFN scenario at 900 MHz where 5%-SINR is about 28dB, which implies that 256 QAM would be very useful for PMCH reception. The urban macro scenario has been slightly modified in that a bandwidth of 5MHz with an eNB transmit power of 38dBm has been used, as there is currently no 256QAM related EVM requirement for higher output powers. EVM has not been modeled. This scenario assumes 20dB indoor loss for all UEs. For an outdoor-only scenario, which is dominant in e.g. MBSFN covering a stadium, the SINR accordingly would be even much higher.
An example use case is thus broadcast transmission within a stadium equipped with many low to medium power nodes. The interference level in this scenario is small and out of MBSFN area interference is suppressed by outdoor to indoor propagation loss or even absent due to MBMS operation on a separate carrier frequency.
Apart from the venue or stadium scenario, 256QAM support for PMCH can also be beneficial for the directional antennas mounted on the roof to provide MBMS service. With increased peak data rate and spectral efficiency, it could be envisioned that supporting 256QAM for PMCH will position LTE broadcast as more competitive technology.
Observations:
· Very high SINR levels can be expected for MBSFN transmissions.
· 256QAM can be utilized for MBSFN transmissions to enhance the spectral efficiency
· Supporting 256QAM for PMCH could be useful to position LTE broadcast as even more competitive
Unlike PDSCH transmission, the PMCH transmission is configured via RRC signaling. The IE PMCH-InfoList specifies configuration of all PMCHs of an MBSFN area and the physical layer is configured in accordance with pmch-Config [2]. Since a new MCS table is used for 256QAM, pmch-Config can be updated to enable the support of 256QAM for PMCH. 
PMCH-Config-r9 ::=					SEQUENCE {
	sf-AllocEnd-r9						INTEGER (0..1535),
	dataMCS-r9							INTEGER (0..28),
	mch-SchedulingPeriod-r9			ENUMERATED {
										rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},
	...
}

However, these modifications are under the control of RAN2 and if agreement of 256QAM support is taken in RAN1, an LS can be sent to RAN2. 
Proposal:
· Support 256QAM for PMCH and notify RAN2 with an LS
Conclusions
In this contribution, we provided our views on 256QAM for PMCH. Based on the discussion, the following observations and proposals were made:
Observations:
· Very high SINR levels can be expected for MBSFN transmissions.
· 256QAM can be utilized for MBSFN transmissions to enhance the spectral efficiency
· Supporting 256QAM for PMCH could be useful to position LTE broadcast as even more competitive
Proposal:
· Support 256QAM for PMCH and notify RAN2 with an LS
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