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1. Introduction
During the RAN2#66 meeting, it was decided that a single transmission is used for MCH (i.e., neither blind HARQ retransmission nor RLC quick repeat) unless some significant gains can be foreseen. In this contribution, we present some simulation results from a power-saving point of view. Based on simulation results, it can be seen that HARQ blind retransmission can save much UE’s power in MBMS reception. Therefore, we suggest RAN2 should re-consider HARQ blind retransmission for MCH transmission. 
2. Discussion
Two MCH transmission schemes are considered in this contribution. One is single transmission, which means each TB is transmitted in one MBSFN subframe without any repetition. The other one is HARQ blind transmission scheme, which means that a TB is transmitted in terms of several HARQ redundancy versions (RVs) in several MBSFN subframes without ACK/NACK feedback from MBMS UEs. 
In addition, in the simulation, we assume that the information bit rate of HARQ blind transmission is the same as that of single transmission. In other words, a bigger size TB transmitted with a higher level of MCS is applied in HARQ blind transmission. For example, as shown in Figure 1, we may transmit two TBs, each with N information bits, by using QPSK-1/3 in single-shot transmission, while transmitting one TB with 2N information bits by using QPSK-2/3 in HARQ blind transmission with two transmissions. More detailed simulation parameters can be found in the Annex. 
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	(a) Single transmission
	(b) HARQ Blind transmission


Fig. 1. Two MCH transmission schemes

By using HARQ blind transmission, MBMS users can receive different number of MBSFN subframes based on their MBSFN signal condition [2]. As illustrated in Fig. 1(b), MBMS users having good MBSFN signal quality (e.g., UE#1) may receive only one MBSFN subframe and correctly decode the MBMS MAC PDU; meanwhile, MBMS users with bad MBSFN signal quality (e.g., UE#2) can receive two RVs and combine them together to maintain the BLER. As a result, in this case a half of battery consumption for UE#1 can be saved. Simulation results are presented as follows.
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Fig. 2. Comparison between single transmission and HARQ blind transmission (SNR vs. BLER)
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Fig. 3. The relative number of received subframes
Fig. 2 and Fig. 3 show the comparison between single transmission (QPSK-1/3) and HARQ blind transmission with two RVs (QPSK-2/3). As shown in Fig. 2, HARQ blind transmission can achieve some gain over BLER. In addition, it can be seen from Fig. 3 that HARQ blind transmission has additional benefit in power conservation. For example, HARQ blind transmission can save about 26% (at 6dB) and 40% (at 8dB) power in MBMS reception. 
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Fig. 4. Comparison between single-shot and HARQ blind transmission (SNR vs. BLER)
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Fig. 5. The relative number of received subframes
In addition, we also simulate the case in which three RVs are applied to HARQ blind transmission. Fig. 4 and Fig. 5 show the performance comparison among single transmission (QPSK-1/4), HARQ blind with 2 RVs (QPSK-2/4), and HARQ blind transmission with 3 RVs (QPSK-3/4). Likewise, it can be seen from Fig. 4 and Fig. 5 that HARQ blind transmission with two RVs can save about 43.5% (at 6dB) and 50% (at 10dB) MBMS reception power; moreover, HARQ blind transmission with three RVs can save about 42.3% (at 6dB) and 60% (at 10dB) power in MBMS reception. Based on above simulation results, we propose to use HARQ blind transmission for MCH.

Proposal: HARQ blind transmission should be applied to MBMS transmission.

3. Conclusion

This contribution compares single-shot transmission and HARQ blind transmission for MCH, and shows that HARQ blind transmission can save much more UEs’ power in MBMS reception. Since power saving is an important issue especially for MBMS services, we propose that HARQ blind transmission should be applied to MBMS transmission.
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Annex: Simulation Parameters
Simulation parameters are listed as follows.
TABLE I. Simulation Parameters
	Transmission BW
	5MHz

	Carrier Frequency
	2.0e9Hz

	Chip Time (s)
	1.0/(7.68e6)

	FFT Size
	512

	TB_SIZE
	312 for single, 648 for HARQ blind with 2RVs, 984 for HARQ blind with 3 RVs

	Channel Coding
	Turbo Coding with 8 iterations, Max-Log-MAP

	Coding Rate
	1/3 for single, 2/3 for HARQ with 2 RVs

	
	1/4 for single, 2/4 for HARQ with 2RVs, 3/4 for HARQ with 3 RVs

	Modulation
	QPSK

	CRC Length
	24

	Channel Model
	TU Ped-B 3 km/hr

	Channel Estimation
	Ideal

	Antenna Configuration
	1x1

	Receiver
	ZF
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