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1	Introduction
[bookmark: OLE_LINK6]The CQI mismatch problem for IC-capable UEs has been discussed in [1]-[2]. In short, due to effects such the delay in CQI feedback, some loss in throughput is to be expected compared to the case when the downlink scheduler had a more up to date knowledge of the CQI. In this contribution, multi-cell downlink simulations are performed to quantify the throughput gain that can be obtained if the CQI mismatch issue is resolved.
2	Simulation assumptions
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]Downlink simulation assumptions are provided in Table 1. The modulation order, the number of codes and TBS in the interfering cells are randomly chosen from Table 2. Two sets of simulations are performed:
· Simulation 1 (Baseline): 
· Use the IC-capable UE receiver discussed in [3]-[4]
· Randomly select the number of codes, modulation as well as TBS from Table 2 every TTI to schedule the interfering cells
· Record the scheduled interference loading (codes, modulation and TBS) and the reported CQI of the UE. This would be later used in Simulation 2 to resolve the CQI mismatch issue
· Simulation 2 (Enhanced)
· Use IC-capable UE receiver discussed in [3]-[4]
· Schedule serving and interference cells using genie CQI and interference loading recorded in Simulation 1. As a result, no CQI delay is introduced and any CQI mismatch is resolved. The UE is scheduled using exactly the CQI it is going to observe in that TTI.
  
Table 1: Multi-cell downlink simulation assumptions 
	Parameters
	Values

	Cell Layout
	Three cell

	Scheduler 
	CQI-based scheduling, 10% first BLER

	# of UE Antennas
	Dual antenna

	HS-PDSCH Ec/Ior
	-2 dB

	P-CPICH Ec/Ior
	-10 dB

	P-CCPCH Ec/Ior
	-12 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	OCNS
	Enabled (for full power transmission)

	Propagation conditions
	AW PA3, PB3, VA30, VA120





Table 2: Modulation, the number of codes and TBS for interference cells
	TBS
	# of codes
	Modulation 

	120
	1
	QPSK

	3202
	5
	QPSK

	4664
	4
	16QAM

	3202
	5
	QPSK

	4664
	4
	16QAM

	3202
	5
	QPSK

	4664
	4
	16QAM

	3202
	5
	QPSK

	6438
	10
	QPSK

	9377
	8
	16QAM

	9224
	15
	16QAM

	26504
	15
	64QAM

	9736
	15
	QPSK

	17568
	15
	16QAM

	9736
	15
	QPSK

	9719
	15
	QPSK

	17548
	15
	16QAM

	3498
	3
	16QAM

	17490
	15
	16QAM

	6996
	3
	64QAM


	
3	Simulation results
The simulation results for both baseline and enhanced simulation models are summarized in Tables 3. The results show that when there is no CQI mismatch, the performance gain is less than 10%. For multipath channels such as PB3 or high speed vehicular channels such as VA120, the gain is less than 2%
Table 3: Simulation results
	Channel
	Ior1/Ioc
 (dB)
	Ior2/Ioc
 (dB)
	Ior3/Ioc 
(dB)
	Throughput (kbps)
	Throughput
Gain

	
	
	
	
	Baseline
	Enhanced
	

	PA3
	0
	0
	0
	1386.62
	1469.84
	6%

	
	10
	0
	0
	5603.96
	5874.92
	5%

	
	10
	10
	4
	3827.48
	4076.47
	7%

	
	20
	0
	0
	11451.49
	11707.43
	2%

	
	20
	15
	0
	8739.76
	9199.22
	5%

	
	20
	15
	15
	5533.98
	5870.60
	6%

	
	3.8
	-0.3
	-3.5
	2848.27
	2998.77
	5%

	
	5.77
	2.67
	2.67
	2983.65
	3159.00
	6%

	
	4.77
	4.77
	-1.23
	2714.63
	2879.20
	6%

	
	4.47
	1.47
	-4.03
	3012.71
	3180.70
	6%

	PB3
	0
	0
	0
	1391.98
	1414.48
	2%

	
	10
	0
	0
	5352.22
	5433.89
	2%

	
	10
	10
	4
	3665.36
	3721.78
	2%

	
	20
	0
	0
	10168.64
	10271.74
	1%

	
	20
	15
	0
	7623.39
	7719.42
	1%

	
	20
	15
	15
	5138.27
	5207.20
	1%

	
	3.8
	-0.3
	-3.5
	2855.14
	2897.88
	1%

	
	5.77
	2.67
	2.67
	2986.63
	3027.33
	1%

	
	4.77
	4.77
	-1.23
	2717.31
	2769.48
	2%

	
	4.47
	1.47
	-4.03
	3019.53
	3071.47
	2%

	VA30
	0
	0
	0
	724.77
	791.18
	9%

	
	10
	0
	0
	3757.06
	3944.25
	5%

	
	10
	10
	4
	2351.51
	2494.01
	6%

	
	20
	0
	0
	8132.97
	8251.49
	1%

	
	20
	15
	0
	5598.50
	5731.37
	2%

	
	20
	15
	15
	3483.98
	3631.50
	4%

	
	3.8
	-0.3
	-3.5
	1783.85
	1920.58
	8%

	
	5.77
	2.67
	2.67
	1840.63
	1971.26
	7%

	
	4.77
	4.77
	-1.23
	1634.84
	1756.59
	7%

	
	4.47
	1.47
	-4.03
	1903.70
	2041.56
	7%

	VA120
	0
	0
	0
	786.99
	797.41
	1%

	
	10
	0
	0
	3830.47
	3869.62
	1%

	
	10
	10
	4
	2480.29
	2504.37
	1%

	
	20
	0
	0
	7505.91
	7524.05
	0%

	
	20
	15
	0
	5127.09
	5154.82
	1%

	
	20
	15
	15
	3525.30
	3547.89
	1%

	
	3.8
	-0.3
	-3.5
	1939.87
	1985.26
	2%

	
	5.77
	2.67
	2.67
	1997.65
	2031.58
	2%

	
	4.77
	4.77
	-1.23
	1775.51
	1797.50
	1%

	
	4.47
	1.47
	-4.03
	2091.13
	2117.82
	1%



3	Conclusions
[bookmark: _GoBack]This contribution analyses the throughput gain when there is no CQI mismatch for IC-capable dual Rx UEs. The simulation results suggest that there are limited gains if the CQI mismatch issue is resolved.
4	References
[1] R1-145141, Network assisted interference cancellation and suppression for UMTS, Huawei, HiSilicon.
[2] R1-140684, CQI mismatch with NAIC in Hetnet, Huawei, HiSilicon.
[3] R1-133837, Performance of Network Assisted IC in a Hetnet Framework, QUALCOMM Incorporated.
[4] TR 25.800, Technical Report on UMTS Heterogeneous Networks.

