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1. Introduction
[bookmark: _Hlk528680199]In RAN4#115 meeting, alignment simulation parameters were discussed, and preliminary results were delivered based on candidate SCM models.  In this contribution, further changes are provided to remove extra SCM model and add potential metrics for 8 layers.  
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[bookmark: _Toc199330165][bookmark: _Toc199236093][bookmark: _Toc199236290][bookmark: _Toc199236459][bookmark: _Toc199236564][bookmark: _Toc199238296][bookmark: _Toc199240962]7	Alignment of Spatial Channel Models  
Simulation results and analysis of different test cases with different channel models are captured in chapter 6 for model comparison. The chapterChapter 7 for alignment is to capture companies’ simulation results on agreed performance metric per channel model and also the span and average value of companies results. 
The following alignment test cases are included in this chapter: 
· FR1 SU-MIMO PDSCH 4Tx4Rx with 4 layers. The SNR of [30% and] 70% maximum throughput are captured. The detailed parameter assumptions can be found in Table 6.2-1 and 6.2-2x.x.
· FR1 SU-MIMO PDSCH 8Tx8Rx with 8 layers. The SNR of [30% and] 70% maximum throughput per codeword are captured. The detailed parameter assumptions can be found in Table 6.2-1 and 6.2-2x.x.
· FR1 SU-MIMO PMI 8Tx4Rx with 4 layers and Type-I codebook. The SNR of 70% and 90% maximum throughput are captured. The detailed parameter assumptions can be found in Table 6.1-1 and 6.1-2x.x.
· FR1 SU-MIMO PMI 8Tx4Rx with 4 layers and eType-II codebook. The SNR of 70% and 90% maximum throughput are captured. The detailed parameter assumptions can be found in Table 6.1-1 and 6.1-2x.x.

There are two Spatial Channel Models, oneo CDL based model,s known as [rCDL-C (reduced cluster number CDL-C)] and two one TDL based based models known as [xTDL-C (extended TDL-C)] which are captured for alignment simulation. Details of these models are in chapters 5.1 and 5.2 respectively.
· CDL option 1: The model has 20 clusters which is derived based on Table 7.7.1-3 in TR 38.901 without cluster truncation. The model profile is in Table [X-Y1]. 
CDL option 2: The model has 12 clusters which is derived based on CDL option 1 with further cluster truncation. The model profile is in Table [X-Y2].
Enhanced TDL option 1: The model description is in Table [X-Y3].
Enhanced TDL option 2: The model description is in Table [X-Y4].

The BS antenna configuration for CDL alignment is one antenna element per subarray. 
· 4Tx case: (M, N, P, Ms, Ns) = (1, 2, 2, 1, 1).
· 8Tx case: (M, N, P, Ms, Ns) = (1, 4, 2, 1, 1).

The Doppler shift configurations are 3km/h for CDL based models and 10Hz for TDL based models.

[bookmark: _Toc199236460][bookmark: _Toc199236565][bookmark: _Toc199238297][bookmark: _Toc199240963][bookmark: _Toc199330166]7.1		[rCDL-C]  model option 1 results alignment

Table 7.1-1 Simulation result summary for FR1 SU-MIMO PDSCH 4Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Source #7
	Source #8
	Average
	Span

	30%
	8.5
	6
	6.4
	6.6
	6.4
	7
	5.9
	6.7
	6.7
	2.6

	70%
	15.5
	14.3
	16.5
	15.6
	15.9
	16.6
	14.7
	15.6
	15.6
	2.3
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Observations for [rCDL-C]
· 7 out of 8 sources could achieve SNR span < 2.5dB at both 30% and 70% normalized throughput. 



Table 7.1-2 Simulation result summary for FR1 SU-MIMO PDSCH 8Tx8Rx with 8 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Source #7
	Average
	Span

	CW1
	30%
	6.4
	4.9
	4.8
	6.1
	6.8
	6.9
	6.3
	6.0 
	2.1 

	
	70%
	16.9
	14.2
	16.5
	16.7
	17.5
	17.2
	18.5
	16.8 
	4.3 

	CW2
	30%
	10.1
	15.7
	10
	9.9
	11.6
	12.3
	12.4
	11.7 
	5.8 

	
	70%
	23.7
	26
	24.4
	24
	24.7
	23.4
	24.4
	24.4 
	2.6 
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Observation for [rCDL-C]:
· 6 out of 7 sources could achieve SNR span <2.5dB for both CW1 and CW2 at both 30% and 70% normalized throughput.


Table 7.1-3 Simulation result summary for FR1 SU-MIMO PMI 8Tx4Rx with 4 layers, follow PMI
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Source #7
	Source #8
	Source #9
	Average
	Span

	Type-I
	70%
	12.4 
	11.0 
	10.4 
	10.3 
	10.2 
	9.7 
	9.5 
	10.2 
	9.8 
	10.4 
	2.9 

	
	90%
	14.4 
	13.1 
	12.2 
	12.8 
	12.6 
	12.6 
	12.0 
	12.5 
	12.3 
	12.7 
	2.4 

	eType-II
	70%
	14.0 
	14.3 
	10.3 
	11.6 
	10.1 
	10.8 
	8.2 
	13.8
	10.8 
	11.5 
	6.1 

	
	90%
	15.9 
	17.1 
	12.3 
	14.0 
	12.6 
	13.9 
	10.6 
	16.8
	12.9 
	14.0 
	6.5 
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Observation for [rCDL-C]: 
· In type-I codebook case, 8 out of 9 sources could achieve SNR span < 2.5dB at 70% and 90% normalized throughput.
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Observation for [rCDL-C]:
· In eType-II codebook case, three clusters of results can be observed: 
· Cluster 1: include source #7.
· Cluster 2: include source #3, #4, #5, #6, #9. The span of this cluster < 2.5dB for both 70% and 90% normalized throughput percentiles.
· Cluster 3: include source #1, #2, #8. The span of this cluster < 2.5dB for both 70% and 90% normalized throughput percentiles.

[Observations TBA]
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Table 7.2-1 Simulation result summary for FR1 SU-MIMO PDSCH 4Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	30%
	
	
	
	
	
	
	
	

	70%
	
	
	
	
	
	
	
	



Table 7.2-2 Simulation result summary for FR1 SU-MIMO PDSCH 8Tx8Rx with 8 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	CW1
	30%
	
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	
	

	CW2
	30%
	
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	
	



Table 7.2-3 Simulation result summary for FR1 SU-MIMO PMI 8Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	Type-I
	70%
	
	
	
	
	
	
	
	

	
	90%
	
	
	
	
	
	
	
	

	eType-II
	70%
	
	
	
	
	
	
	
	

	
	90%
	
	
	
	
	
	
	
	



[Observations TBA]
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Table 7.3-1 Simulation result summary for FR1 SU-MIMO PDSCH 4Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	30%
	5.3
	5.8
	6
	6
	
	
	5.8 
	0.7 

	70%
	13.5
	15.9
	15.4
	15.8
	
	
	15.2 
	2.4 
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Observation for [xTDL-C]: 
· 4 out of 4 sources could achieve SNR span < 2.5dB for both 30% and 70% normalized throughput. 


Table 7.3-2 Simulation result summary for FR1 SU-MIMO PDSCH 8Tx8Rx with 8 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	CW1
	30%
	4
	2.3
	5.7
	
	
	
	4.0 
	3.4 

	
	70%
	14.5
	11.1
	14.8
	
	
	
	13.5 
	3.7 

	CW2
	30%
	10.8
	11
	11
	
	
	
	10.9 
	0.2 

	
	70%
	21.2
	19.7
	20.4
	
	
	
	20.4 
	1.5 
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Observation for [xTDL-C]: 
· 2 out of 3 sources could achieve SNR span < 2.5dB for CW1 at both 30% and 70% normalized throughput
· 3 out of 3 sources could achieve SNR span < 2.5dB for CW2 at both 30% and 70% normalized throughput. 


Table 7.3-3 Simulation result summary for FR1 SU-MIMO PMI 8Tx4Rx with 4 layers, follow PMI
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	Type-I
	70%
	12.3
	13.0 
	10.8
	
	
	
	12.0 
	2.2 

	
	90%
	14.0 
	15.0 
	13.6
	
	
	
	14.2 
	1.4 

	eType-II
	70%
	13.5 
	14.7 
	11.6
	
	
	
	13.3 
	3.1 

	
	90%
	17.0 
	16.8 
	17.3
	
	
	
	17.0 
	0.5 
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Observation for [xTDL-C]: 
· In type-I codebook case, 3 out of 3 sources could achieve SNR span< 2.5dB at both 70% and 90% normalized throughput percentiles.
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Observation for [xTDL-C]: 
· In eType-II codebook case, 2 out of 3 sources could achieve SNR span< 2.5dB at 70% normalized throughput and 3 out of 3 sources could achieve SNR span< 2.5dB at 90% normalized throughput.
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Table 7.4-1 Simulation result summary for FR1 SU-MIMO PDSCH 4Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	30%
	
	
	
	
	
	
	
	

	70%
	
	
	
	
	
	
	
	



Table 7.4-2 Simulation result summary for FR1 SU-MIMO PDSCH 8Tx8Rx with 8 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	CW1
	30%
	
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	
	

	CW2
	30%
	
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	
	



Table 7.4-3 Simulation result summary for FR1 SU-MIMO PMI 8Tx4Rx with 4 layers
	SNR at Norm. Throughput [dB]
	Source #1
	Source #2
	Source #3
	Source #4
	Source #5
	Source #6
	Average
	Span

	Type-I
	70%
	
	
	
	
	
	
	
	

	
	90%
	
	
	
	
	
	
	
	

	eType-II
	70%
	
	
	
	
	
	
	
	

	
	90%
	
	
	
	
	
	
	
	



[Observations TBA]
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