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Discussion/Decision
1. Introduction
In RAN1 #81bis meeting, upper bound performance of ICS UE without CQI mismatch was shown in [1], and a potential solution for solving the CQI mismatch issue was discussed in [2]. This paper gives further consideration on CQI mismatch issue with timing misalignment. 
2. Timing Misalignment Issue
In the simulations in [1], the signals from serving cell and interference cell are assumed to be aligned at the chip level, which means that the interference structure doesn’t change within TTIs. Timing misalignment can occur between signals from different cells and the interference structure maybe change within TTI. This section shows the simulation results considering the misalignment effect of TTIs.
When considering intra-NodeB scenario and HetNet scenario, we can assume the timing misalignment is 256 chips. This can be assured by NodeB using TA adjustment. There is 7680 chips in one subframe, so the misalignment just occupies about 3% (256/7680=1/30) of the whole TTI, which means very little influence. Furthermore, the difference of IC efficiency between adjacent TTIs is not always big, depending on the interference structures used.
Table 1 and 2 shows Pre-decoding IC gains with no timing misalignment and 256 chips timing misalignment, both in HetNet scenario and in HomoNet scenario. For HomoNet scenario, only performance in intra-NodeB scenario is shown. The reason is that the timing misalignment is difficult to be maintained within 256 chips in inter-NodeB scenario.
Table 1: Pre-decoding IC gains in average LPN UE throughput in HetNet scenario (PA3)
	
	No Timing Misalignment
	256 chips Timing Misalignment

	UE Location
	Pre-decoding IC w/ CQI mismatch over type 3i
	Pre-decoding IC w/o CQI mismatch over type 3i
	Pre-decoding IC w/ CQI mismatch over type 3i
	Pre-decoding IC w/o CQI mismatch over type 3i

	L1
	69.15%
	82.76%
	67.36%
	81.83%

	L2
	49.45%
	60.24%
	49.59%
	59.28%

	L3
	35.27%
	45.06%
	36.48%
	44.52%

	L4
	24.36%
	30.45%
	24.87%
	30.71%

	L5
	13.55%
	16.37%
	13.95%
	16.05%

	L6
	5.25%
	5.34%
	4.64%
	5.52%


Table 2: Pre-decoding IC gains in average Cell2 UE throughput in HomoNet scenario (PA3)
	
	No Timing Misalignment
	256 chips Timing Misalignment

	UE Location
	Pre-decoding IC w/ CQI mismatch over type3i
	Pre-decoding IC w/o CQI mismatch over type3i
	Pre-decoding IC w/ CQI mismatch over type3i
	Pre-decoding IC w/o CQI mismatch over type3i

	L5
	14.16%
	19.82%
	13.77%
	20.31%

	L6
	18.25%
	26.28%
	18.07%
	25.71%

	L7
	22.81%
	34.24%
	23.71%
	34.31%

	L8
	31.33%
	45.51%
	32.77%
	45.83%


From the simulation results, we can find the pre-decoding IC gains remain almost unchanged when there exists 256 chips timing misalignment. 
In HomoNet scenario, L6’s pre-decoding IC gains with CQI mismatch are 18.25% and 18.07%, with no timing misalignment and 256chips timing misalignment respectively. When the CQI mismatch issue is solved, the gain for L6 is 26.28% and 25.71%. The decrease in pre-decoding IC gains due to timing misalignment is very small.
In HetNet scenario, L3’s pre-decoding IC gains with CQI mismatch are 35.27% and 36.48%, with no timing misalignment and 256chips timing misalignment respectively. With 256chips timing misalignment, the gain even increases a little maybe from the estimation error, such as noise estimation and channel estimation. However, the difference between the gains is very small, which can be omitted. When the CQI mismatch issue is solved, the gain for L6 is 45.06% and 44.52%.
Observations: Pre-decoding IC gains remain almost unchanged when 256 chips timing misalignment occurs.
3. Conclusion
In this paper, CQI mismatch issue with timing misalignment is discussed and corresponding simulation results are shown.
From the simulation results, we can get the following observation:
Observations: Pre-decoding IC gains remain almost unchanged when 256 chips timing misalignment occurs.
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