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1 Introduction

In RAN4#74 meeting it was proposed to have the alignment results in the coming meeting based on the following tables with test purposes as gain and robustness for NAICS PDSCH demodulation tests. Further details were discussed in RAN4 email reflector but without agreements. 
Table 1 Performance gain test cases
	Test
	TMs
	MCS
	Rank
	Ant 
Config
	Interf. Type
	Colliding

	1
	TM2/2/2
	MCS 5/rand/rand
	1 / 1 / 1
	2x2
	Fixed + Random
	Colliding

	2
	TM4/4/4
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Fixed + Random
	Colliding

	3
	TM9/9/9
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Fixed + Random
	Non-colliding

	4
	TM4/9/9
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Fixed + Random
	Colliding


Table 2 Performance robustness test cases

	Test
	TMs
	MCS
	Rank
	Ant.
Config
	Interf. Type
	Colliding

	5
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	6
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	7
	TM9/4/4
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	8
	TM9/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding


As new issue was identified during the email discussion that with MCS=5 the SINR value for a proper test point could be down to -9dB which generates various issues on RLF, RLM, control channels. Such impact is discussed in [2]. So in order to avoid such low SINR point new MCSs are proposed as MCS=8, 9. In this contribution simulation results are provided for both gain and robustness tests with multiple MCSs with proposals on the test points.
2 Discussions
The simulation results for gain tests include both fixed and random interference model with NC PDCCH load as 50% but without any power boosting on control channels. The simulation results for gain tests include both fixed and random interference model with NC PDCCH load as 50% but without any power boosting on control channels. Blind receiver of SLIC is used as NAICS receiver compared to baseline IRC receivers. The random interference model is based on 10% DTX as proposed during email discussion in the reflector. 6% Tx EVM is assumed for all tests.
2.1 Simulation results for gain tests
2.1.1 TM2/2/2 with colliding CRS
Figure 1~3 show absolute TP results for gain tests on TM2/2/2 with colliding CRS with fixed and random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC.
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(a) Fixed interference model







(b) Random interference model

Figure 1 TP results for gain tests on TM2/2/2 with colliding CRS with fixed and random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 2 TP results for gain tests on TM2/2/2 with colliding CRS with fixed and random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 3 TP results for gain tests on TM2/2/2 with colliding CRS with fixed and random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.1.2 TM4/4/4 with colliding CRS
Figure 4~6 show absolute TP results for gain tests on TM4/4/4 with colliding CRS with fixed and random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC.
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(a) Fixed interference model







(b) Random interference model

Figure 4 TP results for gain tests on TM4/4/4 with colliding CRS with fixed and random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 5 TP results for gain tests on TM4/4/4 with colliding CRS with fixed and random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 6 TP results for gain tests on TM4/4/4 with colliding CRS with fixed and random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.1.3 TM9/9/9 with non-colliding CRS
Figure 7~9 show absolute TP results for gain tests on TM9/9/9 with non-colliding CRS with fixed and random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC.
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(a) Fixed interference model







(b) Random interference model

Figure 7 TP results for gain tests on TM9/9/9 with non-colliding CRS with fixed and random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 8 TP results for gain tests on TM9/9/9 with non-colliding CRS with fixed and random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 9 TP results for gain tests on TM9/9/9 with non-colliding CRS with fixed and random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.1.4 TM4/9/9 with colliding CRS
Figure 10~12 show absolute TP results for gain tests on TM4/9/9 with colliding CRS with fixed and random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC.
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(a) Fixed interference model







(b) Random interference model

Figure 10 TP results for gain tests on TM4/9/9 with colliding CRS with fixed and random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 11 TP results for gain tests on TM4/9/9 with colliding CRS with fixed and random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Fixed interference model







(b) Random interference model

Figure 12 TP results for gain tests on TM4/9/9 with colliding CRS with fixed and random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.2 Simulation results for robustness tests
2.2.1 TM4/4/4 with non-colliding CRS

Figure 13~15 show absolute TP results for robustness tests on TM4/4/4 with non-colliding CRS with medium and low INR with random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC where the blind SLIC receiver didn’t switch on the dual decoding to ensure an IRC receiver fallback performance.
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(a) Medium INR













(b) Low INR

Figure 13 TP results for robustness tests on TM4/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Medium INR













(b) Low INR

Figure 14 TP results for robustness tests on TM4/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Medium INR













(b) Low INR

Figure 15 TP results for robustness tests on TM4/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.2.2 TM2/9/9 with non-colliding CRS
Figure 16~18 show absolute TP results for robustness tests on TM2/9/9 with non-colliding CRS with medium and low INR with random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC where the blind SLIC receiver didn’t switch on the dual decoding to ensure an IRC receiver fallback performance.
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(a) Medium INR













(b) Low INR

Figure 16 TP results for robustness tests on TM2/9/9 with non-colliding CRS with medium and low INR with random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Medium INR













(b) Low INR

Figure 17 TP results for robustness tests on TM2/9/9 with non-colliding CRS with medium and low INR with random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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(a) Medium INR













(b) Low INR

Figure 18 TP results for robustness tests on TM2/9/9 with non-colliding CRS with medium and low INR with random interference model with MCS=9 on SC and with blind SLIC and IRC receivers

2.2.3 TM9/4/4 with non-colliding CRS

Figure 19~21 show absolute TP results for robustness tests on TM9/4/4 with non-colliding CRS with medium and low INR with random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC where the blind SLIC receiver didn’t switch on the dual decoding to ensure an IRC receiver fallback performance.
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(a) Medium INR













(b) Low INR

Figure 19 TP results for robustness tests on TM9/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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(a) Medium INR













(b) Low INR

Figure 20 TP results for robustness tests on TM9/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=8 on SC and with blind SLIC and IRC receivers
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Figure 21 TP results for robustness tests on TM9/4/4 with non-colliding CRS with medium and low INR with random interference model with MCS=9 on SC and with blind SLIC and IRC receivers
2.2.4 TM9/3/3 with non-colliding CRS

Figure 22~24 show absolute TP results for robustness tests on TM9/3/3 with non-colliding CRS with medium and low INR with random interference model with blind SLIC and IRC receivers with MCS=5, 8, 9 on SC where the blind SLIC receiver didn’t switch on the dual decoding to ensure an IRC receiver fallback performance.
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Figure 22 TP results for robustness tests on TM9/3/3 with non-colliding CRS with medium and low INR with random interference model with MCS=5 on SC and with blind SLIC and IRC receivers
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Figure 23 TP results for robustness tests on TM9/3/3 with non-colliding CRS with medium and low INR with random interference model with MCS=8 on SC and with blind SLIC and IRC receivers

[image: image47.png]SLIC FDD TM=[9 3 3], #CRS=[2 2 2], MCS=[9 rnd rnd], RI=[1 rnd rnd]
11/Noc=7.77dB, 12/Noc=2.29dB

'S
T

Throughput [Mbps]
w

2 -
1 -
—6—IRC
—=o&— Blind SLIC
0 1 1 | | ] | )
-14 -12 -10 -8 -6 -4 -2 0 2 4

131537 SINR [dB]



 [image: image48.png]SLIC FDD TM=[9 3 3], #CRS=[2 2 2], MCS=[9 rnd rnd], RI=[1 rnd rnd]

65 11/Noc=3.84dB, 12/Noc=0.74dB

Throughput [Mbps]
S

—6—IRC
—=o&— Blind SLIC

2 L L L L L I | L |

-4 -2 0 2 4 6 8 10 12 14
131539 SINR [dB]










(a) Medium INR













(b) Low INR

Figure 24 TP results for robustness tests on TM9/3/3 with non-colliding CRS with medium and low INR with random interference model with MCS=9 on SC and with blind SLIC and IRC receivers
2.3 Summary of the results
Based on the simulation results above, the summary of the results for the gain tests are listed in Table 3.
Table 3 Summary of gain test with 70% and 85% test point of SINR and NAICS gain
	Test cases
	SINR[dB]
	SINR[dB]
	NAICS gain[dB]
	NAICS gain[dB]

	Test point
	70%
	85%
	70%
	85%

	Interference model
	Fixed
	Random 
	Fixed 
	Random
	Fixed 
	Random
	Fixed 
	Random

	TM2/2/2
	MCS=5
	-10,33
	-9,03
	-8,64
	-7,44
	3.95
	2,35
	4,20
	2,78

	
	MCS=8
	-8,14
	-5,92
	-6,12
	-3.52
	4,69
	2,24
	4,80
	1,96

	
	MCS=9
	-6,8
	-3,85
	-4,40
	-0,58
	4,42
	1,29
	4,20
	0,22

	TM4/4/4
	MCS=5
	-9,61
	-8,62
	-8,02
	-6,62
	4,22
	2,86
	4,82
	3,22

	
	MCS=8
	-7,01
	-5,39
	-4,54
	-2,55
	4,65
	2,81
	4,72
	2,54

	
	MCS=9
	-5,57
	-3,63
	-2,45
	-0,20
	4,44
	2,26
	3,99
	1,63

	TM4/9/9
	MCS=5
	-8,26
	-7,61
	-6,30
	-5,43
	2,79
	1,84
	3,20
	1,97

	
	MCS=8
	-4,96
	-4,16
	-2,33
	-1,42
	2,56
	1,56
	2,57
	1,36

	
	MCS=9
	-3,35
	-2,43
	-0,3
	0,64
	2,23
	1,03
	1,88
	0,77

	T9/9/9
	MCS=5
	-8,84
	-7,92
	-6,7
	-5,67
	2,65
	2,31
	2,72
	2,49

	
	MCS=8
	-4,89
	-3,90
	-2,07
	-1,13
	2,62
	2,47
	2,64
	2,57

	
	MCS=9
	-3,25
	-2,3
	-0,24
	0,74
	2,49
	2,24
	2,47
	2,33


So the principle to choose a proper test point for the gain tests with INR targeted at 80%-tile I1/Noc should follow the following.

· The NAICS gain between NAICS receiver and baseline IRC receiver at the test point should be at least larger than 1.5dB.

· The SINR value should be within the range of -3.74 dB to 1.08 dB corresponding to 5-25% tail UEs as summarized in [1].
Observation 1: Random interference model gives less gain than fixed interference model with the goal to better reflect the live network and verify the blind detection of NAICS receiver.
Proposal 1: Use random interference model for all NAICS UE PDSCH demodulation tests with the goal to better reflect the live network and verify the blind detection of NAICS receiver.

So with the two principles fulfilled it’s observed that the test case as TM4/9/9 couldn’t find a proper test point. As we had intention to further downsize the superset test lists we propose to skip gain test with TM as 4/9/9.
Observation 2: Gain test TM4/9/9 couldn’t bring sufficient NAICS gain as 1.5dB at proper test point or with sufficient gain but very low SINR.

Proposal 2: Skip gain test as TM4/9/9 without sufficient gain at proper test point.
For robustness test it has been observed that under medium INR there is still chance with very low SINR at proper test points such as 70% and 85% with MCS=5. But when it comes to low INR even with MCS=5 it’s rather easy to find proper test points at reasonable SINR so we propose to keep using the MCS=5 on SC with low INR.
Observation 3: Robustness tests have good test points at reasonable SINR with low INR scenarios.

Proposal 3: Use low INR scenarios for robustness tests in order to ensure a proper SINR range with MCS=5 on SC.

Furthermore with considerations to down select tests from the existing superset it seems fine to skip one of the robustness tests between TM9/3/3 and TM9/4/4. For a test coverage point of view it’s proposed to keep the TM9/3/3 test for robustness tests.

Observation 4: It’s natural to skip one of the robustness tests between TM9/3/3 and TM9/4/4.

Proposal 4: Skip robustness test as TM9/4/4 with the purpose to have balance between test coverage and test number.
From Table 4 a final test list is provided based on our simulation results, observations and proposals.

Proposal 5: Take the final list below for gain and robustness tests for further considerations.
Table 4 Final test lists for UE demodulation tests for gain and robustness purpose
	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM9/9/9
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding
	High

	Robustness
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM9/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low


3 Conclusion

This contribution provides simulation results with multiple MCSs for both gain and robustness tests for NAICS with observations and proposals as following.
Observation 1: Random interference model gives less gain than fixed interference model with the goal to better reflect the live network and verify the blind detection of NAICS receiver.

Proposal 1: Use random interference model for all NAICS UE PDSCH demodulation tests with the goal to better reflect the live network and verify the blind detection of NAICS receiver.

Observation 2: Gain test TM4/9/9 couldn’t bring sufficient NAICS gain as 1.5dB at proper test point or with sufficient gain but very low SINR.

Proposal 2: Skip gain test as TM4/9/9 without sufficient gain at proper test point.
Observation 3: Robustness tests have good test points at reasonable SINR with low INR scenarios.

Proposal 3: Use low INR scenarios for robustness tests in order to ensure a proper SINR range with MCS=5 on SC.

Observation 4: It’s natural to skip one of the robustness tests between TM9/3/3 and TM9/4/4.

Proposal 4: Skip robustness test as TM9/4/4 with the purpose to have balance between test coverage and test number.
Proposal 5: Take the final list below for gain and robustness tests for further considerations.
Table 4 Final test lists for UE demodulation tests for gain and robustness purpose

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM9/9/9
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding
	High

	Robustness
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM9/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low
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