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1. Introduction
In RAN #76 meeting, a new WID on performance requirements of interference cancellation receiver for LTE BS was approved [1]. The objectives of this WI are:
· LTE BS CW-IC receiver shall be assumed as the reference receiver structure for specifying the requirements.

· CW-IC receiver is used for intra-cell inter-user interference mitigation. 
· In multi-cell scenario, inter-cell interference suppression with MMSE-IRC is used in the reference receiver.
· For PUSCH, specify the enhanced demodulation performance requirements for verification of BS receiver’s ability on intra-cell inter-user IC.

· Model time offset and frequency offset for the enhanced demodulation performance requirements.
· Introduce the following test case set as recommended in TR 36.766.

· Use the test metric as recommended in TR 36.766, i.e., SINR at 80% of maximum sum throughput of all the intra-cell UEs.

Note: The enhanced demodulation performance requirements only apply to the base station capable of CW-IC receiver.

In this contribution, alignment and impairment results for recommended test cases are provided. 
2. Discussion
2.1 Test cases.
Test cases in Table 1 are recommended in TR 36.766.
Table 1 Test cases

	Case No.
	SNR distribution
	Rx antenna
	No. of UEs
	Propagation condition (intra-cell UEs, inter-cell UEs)
	MCS level (intra-cell UEs)
	Inter-cell interference scenario

	E1-c *
	equal average SNR
	2 Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 21
	DIP1 = -0.43 dB

	E2-b1
	
	4 Rx
	4 UEs
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	U1-b1
	unequal average SNR
	2 Rx
	2 UEs
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	U2-c
	
	4 Rx
	4 UEs
	(EPA5 low, ETU5 low)
	MCS 10 for UE1, 3

MCS 15 for UE2, 4
	DIP1= -0.43 dB

	Note *: For case E1-c with 15MHz and 20MHz channel bandwidth, 50 resource blocks in the middle of the channel bandwidth is allocated in the test.


2.2 Alignment and impairment results

The alignment results and impairment results are summarized in Table 2 and Table 3 separately. It is noted that UE1’s SINR at 80% of maximum sum throughput of all the intra-cell UEs is captured in the tables. For the equal SINR cases, i.e. test cases E1-c and E2-b1, the SINR of all the UEs are the same, but for unequal SINR cases, i.e. test cases U1-b1 and U2-c, there are two other UEs that are 3dB stronger than UE1.
Table 2 Alignment results (SINR of UE1, dB) for test cases
	Test Case/ Bandwidth
	E1-c
	E2-b1
	U1-b1
	U2-c

	1.4M
	13.32 
	8.07
	9.32
	-0.81

	3M
	12.85 
	7.90
	8.94
	-1.18

	5M
	14.75 
	8.83
	9.59
	-0.51

	10M
	14.33 
	8.74
	9.25
	-0.93

	15M
	13.52 
	8.62
	9.18
	-0.94

	20M
	14.12 
	8.60
	9.43
	-0.57


Table 3 Impairment results (SINR of UE1, dB) for test cases
	Test Case/ Bandwidth
	E1-c
	E2-b1
	U1-b1
	U2-c

	1.4M
	15.32
	10.07
	11.32
	1.19

	3M
	14.85
	9.9
	10.94
	0.82

	5M
	16.75
	10.83
	11.59
	1.49

	10M
	16.33
	10.74
	11.25
	1.07

	15M
	15.52
	10.62
	11.18
	1.06

	20M
	16.12
	10.6
	11.43
	1.43


The results are also provided in the spreadsheets for the convenience of defining performance requirements for LTE BS IC receiver.

[image: image1.emf]Summary of BS IC  results_v1_ZTE.xlsx


3. Conclusion
In this contribution, alignment and impairment results for recommended test cases are provided. The results can be taken into account when defining performance requirements for LTE BS IC receiver.
4. References
[1] RP-171411," New WID on performance requirements of interference cancellation receiver for LTE BS ", China Telecom, Huawei
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Assumptions

		Common assumptions

		Follow Table 6.1.2-1 in TR 36.766, with the following exceptions:
1. Simulate all six channel bandwidths
2. Only simulate the cases with non-zero time and frequency offset for intra-cell UEs

		Simulation cases

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario

		E1-c *		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3		DIP1= -0.43 dB

												MCS 15 for UE2, 4

		Note *: For case E1-c with 15MHz and 20MHz channel bandwidth, 50 resource blocks in the middle of the channel bandwidth is allocated in the test.

		AWGN power level at the BS input

		Channel bandwidth [MHz]		AWGN power level

		1.4		-92.7dBm / 1.08MHz

		3		-88.7dBm / 2.7MHz

		5		-86.5dBm / 4.5MHz

		10		-83.5dBm / 9MHz

		15		-81.7dBm / 13.5MHz

		20		-80.4dBm / 18MHz

		Test metric 

		SINR at 80% of maximum sum throughput of all the intra-cell UEs.













Alignment results

		Alignment results, required SINR (UE 1's SINR) at 80% of maximum sum throughput of all the intra-cell UEs

		1.4 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				13.32						ERROR:#DIV/0!		0.00		13.3

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.07						ERROR:#DIV/0!		0.00		8.1

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.32						ERROR:#DIV/0!		0.00		9.3

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-0.81						ERROR:#DIV/0!		0.00		-0.8



		3 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				12.85						ERROR:#DIV/0!		0.00		12.9

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				7.90						ERROR:#DIV/0!		0.00		7.9

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.94						ERROR:#DIV/0!		0.00		8.9

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-1.18						ERROR:#DIV/0!		0.00		-1.2



		5 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				14.75						ERROR:#DIV/0!		0.00		14.8

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.83						ERROR:#DIV/0!		0.00		8.8

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.59						ERROR:#DIV/0!		0.00		9.6

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-0.51						ERROR:#DIV/0!		0.00		-0.5



		10 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				14.33						ERROR:#DIV/0!		0.00		14.3

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.74						ERROR:#DIV/0!		0.00		8.7

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.25						ERROR:#DIV/0!		0.00		9.3

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-0.93						ERROR:#DIV/0!		0.00		-0.9



		15 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c *		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				13.52						ERROR:#DIV/0!		0.00		13.5

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.62						ERROR:#DIV/0!		0.00		8.6

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.18						ERROR:#DIV/0!		0.00		9.2

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-0.94						ERROR:#DIV/0!		0.00		-0.9

		Note *: 50 resource blocks in the middle of the channel bandwidth is allocated in the test.



		20 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c *		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				14.12						ERROR:#DIV/0!		0.00		14.1

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				8.60						ERROR:#DIV/0!		0.00		8.6

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.43						ERROR:#DIV/0!		0.00		9.4

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				-0.57						ERROR:#DIV/0!		0.00		-0.6

		Note *: 50 resource blocks in the middle of the channel bandwidth is allocated in the test.































Impairment results

		Impairment results, required SINR (UE 1's SINR) at 80% of maximum sum throughput of all the intra-cell UEs

		1.4 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				15.32						ERROR:#DIV/0!		0.00		15.3

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.07						ERROR:#DIV/0!		0.00		10.1

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				11.32						ERROR:#DIV/0!		0.00		11.3

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				1.19						ERROR:#DIV/0!		0.00		1.2

		3 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				14.85						ERROR:#DIV/0!		0.00		14.9

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				9.90						ERROR:#DIV/0!		0.00		9.9

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.94						ERROR:#DIV/0!		0.00		10.9

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				0.82						ERROR:#DIV/0!		0.00		0.8

		5 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				16.75						ERROR:#DIV/0!		0.00		16.8

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.83						ERROR:#DIV/0!		0.00		10.8

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				11.59						ERROR:#DIV/0!		0.00		11.6

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				1.49						ERROR:#DIV/0!		0.00		1.5

		10 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				16.33						ERROR:#DIV/0!		0.00		16.3

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.74						ERROR:#DIV/0!		0.00		10.7

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				11.25						ERROR:#DIV/0!		0.00		11.3

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				1.07						ERROR:#DIV/0!		0.00		1.1

		15 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c *		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				15.52						ERROR:#DIV/0!		0.00		15.5

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.62						ERROR:#DIV/0!		0.00		10.6

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				11.18						ERROR:#DIV/0!		0.00		11.2

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				1.06						ERROR:#DIV/0!		0.00		1.1

		Note *: 50 resource blocks in the middle of the channel bandwidth is allocated in the test.

		20 MHz

		Case No.		SNR distribution		Rx antenna		No. of UEs		Propagation condition (intra-cell UEs, inter-cell UEs)		MCS level (intra-cell UEs)		Inter-cell interference scenario		China Telecom		ZTE		Company 3		Company 4		STD		SPAN		Average

		E1-c *		equal average SNR		2 Rx		2 UEs		(EPA5 low, ETU5 low)		MCS 21		DIP1 = -0.43 dB				16.12						ERROR:#DIV/0!		0.00		16.1

		E2-b1				4 Rx		4 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				10.60						ERROR:#DIV/0!		0.00		10.6

		U1-b1		unequal average SNR		2 Rx		2 UEs		(EVA70 low, ETU70 low)		MCS 15		DIP1 = -5.45 dB				11.43						ERROR:#DIV/0!		0.00		11.4

		U2-c				4 Rx		4 UEs		(EPA5 low, ETU5 low)		MCS 10 for UE1, 3
MCS 15 for UE2, 4		DIP1= -0.43 dB				1.43						ERROR:#DIV/0!		0.00		1.4

		Note *: 50 resource blocks in the middle of the channel bandwidth is allocated in the test.






