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1 Introduction

In RAN4#75 meeting the test lists for further evaluations are listed in Table 1.
Table 1: Test Case Summary
	Test Case #
	TM
	Spec Ref
	MCS
	Cell IDs
	CSI-RS configuration
	Antenna Config
	INR

	1
	TM2/2/2
	FDD: 8.2.1.2.5
TDD: 8.2.2.2.5
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	2
	TM2/9/9
	FDD: 8.2.1.2.6
TDD: 8.2.2.2.6
	[5,8]/rand/rand
	Non-colliding
	non-overlapp
	2x2
	Low

	3
	TM4/4/4
	FDD: 8.2.1.4.1D
TDD: 8.2.2.4.1D
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	4
	TM4/4/4
	FDD: 8.2.1.4.1E
TDD: 8.2.2.4.1E
	[5,8]/rand/rand
	Non-colliding
	N/A
	2x2
	Low

	5
	TM9/9/9
	FDD: 8.3.1.1C
TDD: 8.3.2.1C
	[8,9]/rand/rand
	Non-colliding
	non-overlapp
	4x2
	High

	6
	TM8/OFF/OFF
	FDD: 8.3.1.1.D
TDD: 8.3.2.1.D
	14/OFF/OFF
	Non-colliding
	N/A
	2x2
	High

	7
	TM8/3/3
	NA
	[5,8]/rand/rand
	Non-colliding
	N/A
	2x2
	Low

	8
	TM10/9/9
	NA
	[8,9]/rand/rand
	Non-colliding
	non-overlapp
	4x2
	High

	9
	TM10/3/3
	NA
	[5,8]/rand/rand
	Non-colliding
	N/A
	2x2
	Low


In this contribution alignment results for both FDD and TDD are provided with proposals on open issues left for demodulation tests.
2 FDD results
The simulation results use agreed random interference model with NC PDCCH load as 100%. Blind receiver of SLIC is used as NAICS receiver compared to baseline IRC receiver. CFI and time and frequency offsets are set according to agreements made before. 6% Tx EVM is assumed for all tests.
2.1 Test 1
Figure 1 show absolute TP results for Test 1 with random interference model with blind SLIC and IRC receivers with MCS=8, 9 on SC under EPA5 on all cells.
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Figure 1 TP results Test 1 with MCS=8, 9 with EPA5 with blind SLIC and IRC receivers

2.2 Test 2

Figure 2 show absolute TP results for Test 2 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs.
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Figure 2 TP results Test 2 with MCS=5, 8 with EPA5 with blind SLIC and IRC receivers

2.3 Test 3
Figure 3 show absolute TP results for Test 3 with random interference model with blind SLIC and IRC receivers with MCS=8, 9 on SC under EVA5 on all cells on each cell.
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Figure 3 TP results Test 3 with MCS=8, 9 with EVA5 with blind SLIC and IRC receivers

2.4 Test 4

Figure 4 show absolute TP results for Test 4 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells.
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Figure 4 TP results Test 4 with MCS=5, 8 with EPA5 on all cells with blind SLIC and IRC receivers

2.5 Test 5
Figure 5 show absolute TP results for Test 5 with random interference model with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=8, 9 on SC with non-overlapping CSI-RS configurations under EPA5 on all cells.
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Figure 5 TP results Test 5 with MCS=8, 9 with non-overlapping CSI-RS configuration with blind SLIC, CRS-IC and IRC receivers

2.6 Test 6

Figure 6 shows absolute TP results for Test 6 with no PDSCH on NCs with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=14 on SC with no CSI-RS configured under EPA5 on all cells.
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Figure 6 TP results Test 6 with MCS=14 on SC and no PDSCH on NCs with no CSI-RS configured with blind SLIC, CRS-IC and IRC receivers
2.7 Test 7

Figure 7 show absolute TP results for Test 7 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs.
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Figure 7 TP results Test 7 with MCS=5, 8 with EPA5 with blind SLIC and IRC receivers

2.8 Test 8

Figure 8 show absolute TP results for Test 8 with random interference model with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=8, 9 on SC with non-overlapping CSI-RS configurations.
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Figure 8 TP results Test 8 with MCS=8, 9 with non-overlapping CSI-RS configuration with blind SLIC, CRS-IC and IRC receivers

2.9 Test 9

Figure 9 show absolute TP results for Test 9 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs.
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Figure 9 TP results Test 9 with MCS=5, 8 with EPA5 on all cells with blind SLIC and IRC receivers

3 TDD results

The simulation results use agreed random interference model with NC PDCCH load as 100%. Blind receiver of SLIC is used as NAICS receiver compared to baseline IRC receiver. CFI and time and frequency offsets are set according to agreements made before.  6% Tx EVM is assumed for all tests.
3.1 Test 1
Figure 1 show absolute TP results for Test 1 with random interference model with blind SLIC and IRC receivers with MCS=8, 9 on SC under EPA5 on all cells.
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Figure 10 TP results Test 1 with MCS=8, 9 with EPA5 with blind SLIC and IRC receivers

3.2 Test 2

Figure 2 show absolute TP results for Test 2 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs.
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Figure 11 TP results Test 2 with MCS=5, 8 with EPA5 with blind SLIC and IRC receivers

3.3 Test 3

Figure 3 show absolute TP results for Test 3 with random interference model with blind SLIC and IRC receivers with MCS=8, 9 on SC under EVA5 on all cells on each cell.
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Figure 12 TP results Test 3 with MCS=8, 9 with EVA5 with blind SLIC and IRC receivers

3.4 Test 4

Figure 4 show absolute TP results for Test 4 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells.
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Figure 13 TP results Test 4 with MCS=5, 8 with EPA5 on all cells with blind SLIC and IRC receivers

3.5 Test 5

Figure 5 show absolute TP results for Test 5 with random interference model with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=8, 9 on SC with non-overlapping CSI-RS configurations under EPA5 on all cells.
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Figure 14 TP results Test 5 with MCS=8, 9 with non-overlapping CSI-RS configuration with blind SLIC, CRS-IC and IRC receivers

3.6 Test 6

Figure 6 shows absolute TP results for Test 6 with no PDSCH on NCs with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=14 on SC with no CSI-RS configured under EPA5 on all cells.
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Figure 15 TP results Test 6 with MCS=14 on SC and no PDSCH on NCs with no CSI-RS configured with blind SLIC, CRS-IC and IRC receivers
3.7 Test 7

Figure 7 show absolute TP results for Test 7 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs. 
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Figure 16 TP results Test 7 with MCS=5, 8 with EPA5 with blind SLIC and IRC receivers

3.8 Test 8

Figure 8 show absolute TP results for Test 8 with random interference model with blind SLIC, CRS-IC receiver only without NAICS and IRC receiver with MCS=8, 9 on SC with non-overlapping CSI-RS configurations.
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Figure 17 TP results Test 8 with MCS=8, 9 with non-overlapping CSI-RS configuration with blind SLIC, CRS-IC and IRC receivers

3.9 Test 9

Figure 9 show absolute TP results for Test 9 with random interference model with blind SLIC and IRC receivers with MCS=5, 8 on SC under EPA5 on all cells and non-overlapping CSI-RS configurations on 2 NCs.
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Figure 18 TP results Test 9 with MCS=5, 8 with EPA5 on all cells with blind SLIC and IRC receivers

4 Remaining issues 
4.1 MCS selection for each test

Based on the simulation results we are fine to take MCS=9 for gain tests and MCS=8 for robustness tests with test point as 85% maximum throughput to ensure a proper SINR level for all related tests.

Proposal 1: For gain tests use MCS=9 and for robustness tests use MCS=8 to choose the test point as 85% maximum throughput to ensure the proper SINR level for all the tests.
4.2 TDD special subframe configuration

Based on the discussions on RAN4 email reflector it was preliminarily agreed to have a common configuration for the special subframes for TDD tests as following.
For DM-RS TM under TDD special subframe on the SC as stated with only one user allocated as Type 0 the practical RB allocation for PDSCH is to use 41 PRBs (0~20, 30~49) and on the NC in order to simplify the test with a clear test configuration it’s better to also use same amount of RBs for PDSCH allocation as 41 PRBs including the 10% DTX. So for the following test cases as examples the configurations are suggested below.
· TM2/9/9 case where NC has 41 PRBs but SC can keep 50 PRBs as normal subframes so central 9 PRBs can be simply taken same as DTX case during the process of the BD.

· TM9/9/9 case where SC and NC are aligned with 41 PRBs.

· TM8/off/off case where only 41 PRBs are used for SC.

· TM8/3/3 case where same only 41 PRBs are used for SC while NC use whole 50 PRBs so without data allocation the BD can skip such RBs and they will not be counted into the TP calculations.

The following Figure 19 and 20 are the bitmaps of 2 different configurations with 4 users with Type 0 and Type 1 to demonstrate the RB allocations for NC for reference.
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Configuration 1 for Special subframe for TDD
User 0: type 1, subset: 0 (1st field bitmap), shift: 0 (2nd field bitmap), Bitmap = 10101010100010 (3rd field bitmap)
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User 1: type 1, subset: 0 (1st field bitmap), shift: 0 (2nd field bitmap), Bitmap = 01010101000001(3rd field bitmap)
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User 2: type 0, Bitmap = 01001000001001001
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User 3: type 0, Bitmap = 00100100000100100

DTX = 10% (4/41PRB)
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Figure 19 Configuration 1 with 4 users type 1 and type 0 allocations

Configuration 2 for Special subframe for TDD

User 0: type 1, subset: 0 (1st field bitmap), shift: 0 (2nd field bitmap), Bitmap = 10101010100010 (3rd field bitmap)

User 1: type 1, subset: 0 (1st field bitmap), shift: 1 (2nd field bitmap), Bitmap = 01010000010101 (3rd field bitmap)

User 2: type 0, Bitmap = 01001000001001001

User 3: type 0, Bitmap = 00100100000100100                                  

DTX = 10% (4/41PRB)
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Figure 20 Configuration 2 with 4 users type 1 and type 0 allocations

So the corresponding interference model for normal subframes and special subframes are listed below for specification test structure.

Table B.6.5-1: Resource allocation for the random interference model for normal subframes

	Resource allocation configurations Indexes
	User Index
	Resource allocation for random interference model
	Probability

	
	
	Resource allocation type
	Bitmap for resource allocation (Note 1)
	

	
	
	
	1st field bitmap
	2nd field bitmap
	3rd field bitmap
	

	Configuration 1
	User 0
	1
	00
	0
	10101000101010
	50%

	
	User 1
	1
	00
	0
	01010101010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Configuration 2
	User 0
	1
	00
	0
	10101010101010
	50%


	
	User 1
	1
	00
	1
	01010100010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Note 1: The 1st, 2nd, and 3rd field bitmaps are only valid for resource allocation type 1 which was defined in [6].
Note 2: The resource allocation model is used for both 1st and 2nd interfering cells and the resource allocation is independent for each interfering cell.


Table B.6.5A-1: Resource allocation for the random interference model for special subframe (subframe 1, 6) in TDD Test 2, 5
	Resource allocation configurations Indexes
	User Index
	Resource allocation for random interference model
	Probability

	
	
	Resource allocation type
	Bitmap for resource allocation (Note 1)
	

	
	
	
	1st field bitmap
	2nd field bitmap
	3rd field bitmap
	

	Configuration 1
	User 0
	1
	00
	0
	10101000101010
	50%

	
	User 1
	1
	00
	0
	01010101000001
	

	
	User 2
	0
	01001000001001001
	

	
	User 3
	0
	00100100000100100
	

	Configuration 2
	User 0
	1
	00
	0
	10101000101010
	50%


	
	User 1
	1
	00
	1
	01010000010101
	

	
	User 2
	0
	01001000001001001
	

	
	User 3
	0
	00100100000100100
	

	Note 1: The 1st, 2nd, and 3rd field bitmaps are only valid for resource allocation type 1 which was defined in [6].
Note 2: The resource allocation model is used for both 1st and 2nd interfering cells and the resource allocation is independent for each interfering cell.


Proposal 2: Configure 50 PRBs for all normal subframes on SC and random interference model listed in Table B.6.5-1 above on NCs for both CRS-based TMs and DM-RS based TMs. Configure 41 PRBs (0~20, 30~49) for all special subframes on SC and random interference model listed in Table B.6.5A-1 above on NCs for DM-RS based TMs. 
4.3 Test configuration for number of faders

It was agreed to use 4x2 with 2 NCs for Test 5 with the consideration of testing 4Tx for DM-RS based TM with a better test coverage. However there were concerns brought in last meeting for the cost of increasing number of faders. There were discussions initialized in RAN4 email reflector to bring different alternatives to reduce the cost of more faders. The different options are listed below for reference.
· Option 1: 2 interfering cells with 4x2 for all 3 cells (serving + 2 interferers) ( Current agreement
· Option 2: 2 interfering cells with 2x2 for all 3 cells (serving + 2 interferers)

· Option 3: 1 interfering cell with 4x2 for all 2 cells (serving + 1 interferer)

· Option 4: 2 interfering cells with 4x2 for serving and 2x2 for interfering cells

· Option 5: 2 interfering cells with 4x2 for serving cell, 4x2 on first interfering cell and 2x2 on second interfering cell, non-overlapping CSI-RS. ( (20 faders in total)
· Option 6: Same as Option 4 but configure same amount of CSI-RS as non-overlapping CSI-RS with 4Tx to both interfering cells. ( (16 faders)

Based on the discussions so far besides the current agreement as Option 1, Option 3 and Option 6 are also considered by different companies. 
The motivation of having non-overlapping CSI-RS is for the purpose to better reflect the live network. The problem is based on current assumption NAICS receivers will only cancel the 1st dominant interferer but such 1st dominant interferer can change from time to time rather rapidly in live network and such changing interferer behavior can’t really be modelled in RAN4 demodulation performance tests. This means in practical network we can’t always guarantee the case that for the 1st dominant interferer it’s under an overlapping CSI-RS configuration as it would require a rather dedicated cell planning and we don’t take it as a feasible approach. In order to set up proper RAN4 performance test with the goal to resemble the practical network as much as possible we consider to use non-overlapping CSI-RS as a reasonable and practical setup. Then there are concerns on with only one 2Tx CSI-RS configuration the number of REs are rather less than the practical usage which is the reason to keep the same amount of CSI-RS as for 4Tx. It may be more challenging for the blind detection in the sense with more non-overlapping CSI-RS REs configured but from previous results shown with 4 Tx CSI-RS configuration it wasn’t observed with obvious performance loss for this case if such CSI-RS is simply taken as data. 

One important purpose of NAICS demodulation gain tests is to ensure a proper blind detection implementation with robust detection ratios to ensure the NAICS gain. The difference between Option 1 and Option 3 is the number of the interfering cells modelled in the tests. For Option 1 there are 2 NCs modelled with the INR values obtained from the TR from SI in [1] and for Option 3 there is only one NC modelled with no reference from any system level simulations which is the first reason why 2 NCs are preferred than only 1 NC as they are taken as more practical scenario with reference from system level alignment results. Also as shown in Figure 21 with only 1 NC modelled with same amount of INR value the NAICS gain is much bigger than 2 NCs modelled due to the reason that the second interferer is removed with only white noise modelled for the same level of SINR so that the BD successful rate for Option 3 is much higher than Option 1 as shown in Figure 22 on BD of TM, RI, Modulation orders, and PA, etc. So it can be concluded with only 1 NC modelled the same level of robustness of BD can’t be guaranteed compared to 2 NCs.
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(a) Option 1 with 2 NCs










(b) Option 3 with 1 NC
Figure 21 TP results of Test 5 with Option 1 and 3 with blind SLIC, CRS-IC and IRC receivers
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(a) Option 1 with 2 NCs










(b) Option 3 with 1 NC

Figure 22 BD successful rate of Test 5 with Option 1 and 3 with blind SLIC

Observation 1: With only 1 NC modelled the same level of robustness of BD can’t be guaranteed compared to 2 NCs.

Observation 2: Besides Option 1 the best alternative is Option 6 with motivation of having practical test scenarios.

Proposal 3: Either keep the current agreement as Option 1 with 4x2 with two interferers for Test 5 or take Option 6 with 2x2 with two interfers as the alternative to reduce the number of faders in the test configurations, non-overlapping CSI-RS configuration with number of 4Tx for both cases.
4.4 CRS-IC

CRS-IC is taken as part of the NAICS feature in Rel-12 NAICS WI and it’s important to define proper tests to ensure the CRS-IC implementation under NAICS assumption. It has been shown that for Test 5 most of the NAICS gain comes from CRS-IC instead of PDSCH-IC but it’s only based on 2 companies’ results. Also the part of PDSCH-IC gain differs from company to company so with only one test as Test 5 the reliability of verifying a proper CRS-IC implementation is not so strong. In order to achieve the purpose of verifying proper CRS-IC implementation under NAICS assumption it’s preferred to have an explicit test for it. So we propose to keep the existing agreement with both Test 5 kept as a general DM-RS based gain test and Test 6 as a CRS-IC test.
Proposal 4: Keep the agreement with both Test 5 and Test 6 to ensure the test purpose of verifying proper CRS-IC implementation under NAICS assumption.
4.5 Requirement baseline

From the latest alignment results collected in [2]. The IRC receiver shows good alignments among all companies but for NAICS receivers the spanning is rather big up to 3.8dB due to the fact NAICS receivers still consider either SLIC or R-ML as different receiver types. For SU-MIMO WI it was agreed to take a worse performance receiver as R-ML to set up the minimum requirement for demodulation. For NAICS there was no decision on how to set up requirement based on different receivers but simply collecting results from all companies with different NAICS receivers.
Observation 3: The spanning of NAICS receiver is too big as 3.8dB from existing alignment results.

Observation 4: No proper agreement made yet on how to set up requirement based on different NAICS candidate receiver types.

There are different options to be considered to be the baselined requirement.

Option 1: Take the averaged results from alignment results of all companies using different receiver types.

Option 2: Take the worst receiver results from all companies’ alignment results.

The advantage of Option 1 is no need to make decision on which receiver type to be based on for requirements and the alignment results could have more inputs but the disadvantage is with such averaged value it’s against principle of RAN4 performance requirement as a minimum requirement where some companies could risk not passing the requirement. For Option 2 the advantage is no risk for all companies to pass the minimum requirement but input for certain receiver may be limited. With the considerations above to have a compromised option seems more favorable e.g. Option 3 proposed below.
Option 3: Take the averaged results from alignment results of all companies using different receiver types by adding extra margin than the existing ones in order to compensate the diverse performance from different receiver types.

Proposal 5: Take Option 3 with the averaged results from alignment results of all companies using different receiver types by adding extra margin than the existing ones in order to compensate the diverse performance from different receiver types. The extra margin is proposed to be 1dB.

5 Conclusion

This contribution provides simulation results for NAICS with observations and proposals as following.
Observation 1: With only 1 NC modelled the same level of robustness of BD can’t be guaranteed compared to 2 NCs.

Observation 2: Besides Option 1 the best alternative is Option 6 with motivation of having practical test scenarios.

Observation 3: The spanning of NAICS receiver is too big as 3.8dB from existing alignment results.

Observation 4: No proper agreement made yet on how to set up requirement based on different NAICS candidate receiver types.
Proposal 1: For gain tests use MCS=9 and for robustness tests use MCS=8 to choose the test point as 85% maximum throughput to ensure the proper SINR level for all the tests.
Proposal 2: Configure 50 PRBs for all normal subframes on SC and random interference model listed in Table B.6.5-1 above on NCs for both CRS-based TMs and DM-RS based TMs. Configure 41 PRBs (0~20, 30~49) for all special subframes on SC and random interference model listed in Table B.6.5A-1 above on NCs for DM-RS based TMs. 
Proposal 3: Either keep the current agreement as Option 1 with 4x2 with two interferers for Test 5 or take Option 6 with 2x2 with two interfers as the alternative to reduce the number of faders in the test configurations, non-overlapping CSI-RS configuration with number of 4Tx for both cases.
Proposal 4: Keep the agreement with both Test 5 and Test 6 to ensure the test purpose of verifying proper CRS-IC implementation under NAICS assumption.
Proposal 5: Take Option 3 with the averaged results from alignment results of all companies using different receiver types by adding extra margin than the existing ones in order to compensate the diverse performance from different receiver types. The extra margin is proposed to be 1dB.
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