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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1 #84bis meeting, the LSPs and SSPs for indoor office scenario have been agreed in [1]. During the email discussion after the meeting, one issue about the cross-correlation on the LSPs was found. The cross-correlation matrix for LOS case defined by the parameters in [1] is not positive definite which will bring difficulty for the implementation of the correlation matrix.
In this contribution, by introducing new results based on latest measurement campaign, the cross correlation results in [1] were updated. And the non-positive definite issue can be fixed.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]2	Cross-correlation results based on latest measurement campaign
After Busan meeting, some measurement data as introduced in [2] were further processed to derive the cross-correlation on LSPs. Two more frequency bands were investigated, including 3.5GHz and 8GHz. The results can be found in Table 1
Table 1. Latest cross-correlation results on LSP
	Parameters
	3.5GHz1
	20GHz2
	28GHz3
	73GHz4
	3.5GHz5
	8GHz5
	28GHz5
	73GHz5

	
	LOS
	NLOS
	LOS
	LOS
	Hybrid
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Cross Correlation
	ASD  vs DS
	3GPP
	3GPP
	0.26
	0.481
	0.47
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASA  vs DS
	3GPP
	3GPP
	TBD
	0.5433
	0.28
	0.56
	0.171
	0.179
	0.103
	0.83
	-0.03
	0.69
	-0.1

	
	ASA  vs SF
	TBD
	TBD
	TBD
	0.0454
	TBD
	TBD
	TBD
	TBD
	TBD
	0.07
	-0.55
	-0.41
	-0.13

	
	ASD  vs SF
	TBD
	TBD
	-0.68
	0.3111
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	DS vs SF
	TBD
	TBD
	-0.33
	0.3318
	TBD
	TBD
	TBD
	TBD
	TBD
	0.44
	0.35
	-0.24
	0.6

	
	ASD vs ASA
	3GPP
	3GPP
	TBD
	0.6236
	0.15
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASD vs K
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ASA  vs K
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	DS vs K
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	SF  vs K
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD  vs SF
	0.18
	0
	0.02
	0.3749
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA  vs SF
	0.34
	0
	TBD
	0.3313
	TBD
	TBD
	TBD
	TBD
	TBD
	-0.52
	-0.01
	-0.68
	-0.27

	
	ZSD  vs K
	0
	N/A
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA  vs K
	0.1
	N/A
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD  vs DS
	0
	-0.27
	0.24
	0.1752
	0.07
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA  vs DS
	0
	-0.06
	TBD
	0.4963
	-0.01
	0.28
	-0.01
	0.13
	0.06
	-0.2
	-0.12
	0.41
	-0.24

	
	ZSD vs ASD
	0.65
	0.35
	0.1
	-0.3449
	0.21
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA vs ASD
	0
	0.23
	TBD
	0.5116
	0.1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSD vs ASA
	0
	-0.08
	TBD
	-0.0418
	0.22
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	ZSA vs ASA
	0.62
	0.43
	TBD
	0.6429
	0.06
	0.42
	0.01
	0.01
	0.4
	-0.03
	-0.28
	0.61
	-0.37

	
	ZSD  vs ZSA
	0.05
	0.42
	TBD
	0.0975
	0.44
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


1. From BUPT based on measurement
2. From DOCOMO based on measurement
3. From KT based on measurement
4. From Nokia/NYU based on ray-tracing
5. From Huawei based on measurement
Based on the results in Table 1, the zenith domain related cross-correlation results in [1] can be updated as in Table 2. Some of the results in [1] were changed based on new data.
Table 2. Cross correlation on LSP for indoor office 
	Scenarios
	LOS
	NLOS

	Cross-Correlations

	ASD vs DS
	0.6
	0.4

	
	ASA vs DS
	0.8
	0

	
	ASA vs SF
	–0.5
	–0.4

	
	ASD vs SF
	–0.4
	0

	
	DS vs SF
	–0.8
	–0.5

	
	ASD vs ASA
	0.4
	0

	
	ASD vs K
	0
	N/A

	
	ASA vs K
	0
	N/A

	
	DS vs K
	-0.5
	N/A

	
	SF vs K
	0.5
	N/A

	
	ZSD vs SF
	0.2
	0

	
	ZSA vs SF
	-0.1
	-0.1

	
	ZSD vs K
	0
	N/A

	
	ZSA vs K
	0.1
	N/A

	
	ZSD vs DS
	0.1
	-0.1

	
	ZSA vs DS
	0.2
	-0.1

	
	ZSD vs ASD
	0.2
	0.3

	
	ZSA vs ASD
	0.2
	0.2

	
	ZSD vs ASA
	0.1
	0.1

	
	ZSA vs ASA
	0.3
	0

	
	ZSD vs ZSA
	0.2
	0.4


Alternative 1: the cross-correlation on LSP for indoor office in Table 2 will be adopted.
Considering the fact that the newly introduced results in zenith domain are lowly correlated, <0.4.	 Another approach for simplification can be treating all cross-correlation related to zenith domain as 0. Then we have the results in Table 3.
Table 3. Cross correlation on LSP for indoor office 
	Scenarios
	LOS
	NLOS

	Cross-Correlations

	ASD vs DS
	0.6
	0.4

	
	ASA vs DS
	0.8
	0

	
	ASA vs SF
	–0.5
	–0.4

	
	ASD vs SF
	–0.4
	0

	
	DS vs SF
	–0.8
	–0.5

	
	ASD vs ASA
	0.4
	0

	
	ASD vs K
	0
	N/A

	
	ASA vs K
	0
	N/A

	
	DS vs K
	-0.5
	N/A

	
	SF vs K
	0.5
	N/A

	
	ZSD vs SF
	0
	0

	
	ZSA vs SF
	0
	0

	
	ZSD vs K
	0
	N/A

	
	ZSA vs K
	0
	N/A

	
	ZSD vs DS
	0
	0

	
	ZSA vs DS
	0
	0

	
	ZSD vs ASD
	0
	0

	
	ZSA vs ASD
	0
	0

	
	ZSD vs ASA
	0
	0

	
	ZSA vs ASA
	0
	0

	
	ZSD vs ZSA
	0
	0


Alternative 2: the cross-correlation on LSP for indoor office in Table 3 will be adopted.
Proposal 1: Adopt Alternative 1 or Alternative 2 for cross-correlation on LSP for indoor office.
3	Conclusion
By introducing new results based on latest measurement campaign, the cross correlation results in [1] were updated. Two different alternatives were provided to resolve the non-positive definite issue. Based on the results, the following is proposed:
Alternative 1: the cross-correlation on LSP for indoor office in Table 2 will be adopted.
Alternative 2: the cross-correlation on LSP for indoor office in Table 3 will be adopted.
Proposal 1: Adopt Alternative 1 or Alternative 2 for cross-correlation on LSP for indoor office.
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