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1
Introduction
It is discussed in RAN4 that the new UE demodulation performance requirements due to 256QAM support in small cell enhancement WI. In this contribution we discuss open issues for PDSCH simulation assumption based on the way forwards [1] and [2].
2
Discussion
2.1
Assumption of maximum SNR
We think RAN4 need a consensus for the maximum SNR before we discuss the simulation parameter. According to the technical report on small cell enhancement [3] and LS from RAN4 [4], RAN4 has observed that the possible UE Rx EVM in high geometry was 1.5~4.0% depending on operating band frequency and implementation. In our understanding Rx EVM=2% is needed to show the meaningful gains from 256QAM. This assumption gives us the guidance for possible maximum SNR. With SNR=1/rx_evm^2, we show the SNR (before back off) for some Rx EVM in Table 1.  If considering some back-off we think SNR=28~30dB is possible for 2% Rx EVM. 

We think it is very important for RAN4 first to agree with the maximum possible SNR for 256QAM demodulation requirement in order to avoid specifying the unrealistic requirement. We think 2~2.5% of Rx EVM could be assumed in 256QAM and therefore the maximum possible SNR becomes 27~28dB considering back-off.
Table 1
Rx EVM and SNR.
	RxEVM
	SNR before back off

	1.5%
	36.48dB

	2.0%
	33.98dB

	2.5%
	32.04dB

	3.0%
	30.46dB

	4.0%
	27.96dB


Proposal 1: RAN4 should agree with the maximum possible SNR first, that is 27~28dB. 

2.2
Demodulation of PDSCH with TM4 dual layer
The table below is the simulation test case parameter for comparison [2].
	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	2-1
	TM4 2-layer
	10MHz
	Option 1: MCS 21 in SF 1,2,3,4,6,7,8,9, MCS 20 for SF 0, CFI = 1 or 2;

Option 2: MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1 or 2
	[EVA5]
	2×2 Low
	6, 7, 11-13
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Figure 1
Simulation of PDSCH TM4 dual layer throughput. (Left: EPA5 2x2 low, Right: EVA5 2x2 low)
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Figure 2
Simulation of PDSCH TM4 dual layer BLER. (Left: EPA5 2x2 low, Right: EVA5 2x2 low)
Figure 1 and Figure 2 compares the channel models, EVA5 2x2 low and EPA5 2x2 low. The required SNR values to achieve 70% of the maximum throughput are summarized in Table 2. It is observed the required SNR of EPA5 is about 0.5dB higher than that of EVA5 for the same CFI and MCS combination. However if we focus on lower BLER, it is observed that the required SNR to achieve the 1% of BLER for EPA5 is much higher compared with EVA5. We prefer to set EVA5 for TM4 dual layer scenario.
Regarding the CFI and MCS selection, it is clearly observed that the required SNR with CFI=1 is smaller than that with CFI=2. However if we compare CFI=1/MCS=21 and CFI=2/MCS=20 with EVA5, the difference is 0.96dB. We don’t think it is significant difference, and therefore we still want to keep CFI=2 as same as the other modulation scenarios. 
Table 2
Required SNR to achieve 70% of maximum throughput for TM4. 
	CFI and MCS
	Required SNR to achieve 70% of the maximum throughput

	
	EPA5 2x2 low
	EVA5 2x2 low

	CFI=1, MCS=20
	22.45 dB
	22.00 dB

	CFI=1, MCS=21
	22.97 dB
	22.36 dB

	CFI=2, MCS=20
	23.96 dB
	23.30 dB

	CFI=2, MCS=21
	24.40 dB
	24.02 dB


Proposal 2: Select CFI=2, MCS=20, EVA5 2x2 low for the demodulation of PDSCH with TM4 dual layer. 

2.3
Demodulation of PDSCH with TM9 single layer

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	3-1
	TM9 1-layer
	10MHz
	Option 1: MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI= 1 or 2;

Option 2: MCS 24 in SF 0,1,4,6,9, MCS 23 in SF 2,3,7,8, CFI = 1 or 2;
	EPA5
	2×2 Low
	6, 7, 11-13
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Figure 3
Simulation result of PDSCH TM9 single layer (Left: Throughput, Right: BLER).
Figure 3 shows the simulation results for PDSCH TM9 single layer supporting 256QAM. The required SNR values to achieve 70% of the maximum throughput are summarized in Table 3. The figure shows the BLER of FRC with CFI=2 and MCS=23/24 does not become less than 10%, and we should avoid this combination. From the BLER curve, it looks the FRC of CFI=1 and MCS=22/23 is feasible, however if we focus on the SNR of 70% of the maximum throughput, the difference between CFI=1, MCS=23/24 and CFI=2, MCS=22/23 is 0.73dB. Considering this difference, we prefer to keep CFI=2 also as same as TM4. 
Table 3
Required SNR to achieve 70% of maximum throughput for TM9. 
	CFI and MCS
	Required SNR to achieve 70% of the maximum throughput.

	CFI=1, MCS=22/23
	16.53 dB

	CFI=1, MCS=23/24
	17.61 dB

	CFI=2, MCS=22/23
	18.34 dB

	CFI=2, MCS=23/24
	19.54 dB


Proposal 3: Select CFI=2, MCS=22/23 for the demodulation of PDSCH with TM9 single layer.
3
Conclusions

Proposal 1: RAN4 should agree with the maximum possible SNR first, that is 27~28dB. 

Proposal 2: Select CFI=2, MCS=20, EVA5 2x2 low for the demodulation of PDSCH with TM4 dual layer. 

Proposal 3: Select CFI=2, MCS=22/23 for the demodulation of PDSCH with TM9 single layer.
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