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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1 #84bis meeting in Busan, the SSP for indoor office scenario has been agreed in [1]. Since there were some comments on the cluster level parameters, some SSP were put into the square bracket.  
[bookmark: _Ref129681832]In this contribution, based on further investigation on related topics, it is proposing to remove the square bracket and confirm the agreed SSP in [1].

Summary on the cluster level parameters study
As shown in appendix from contribution [2], the number of cluster is less than exitsting model for indoor scenario in . Based on the data in Table 1, the average number of clusters is 4 in [1] for both LOS and NLOS. And the subpath number of 20 is reasonable taking consideration of contribution [6] for UMi scenario and [3] for UMa scenario.  
[bookmark: _Ref449626761]Table 1. Preliminary Indoor office small large-scale channel characteristics 
	[bookmark: _Toc445291197][bookmark: _Toc445291662]Parameters
	[bookmark: _Toc445291198][bookmark: _Toc445291663]73GHz1
	28GHz2
	3.5GHz3
	8GHz3
	[bookmark: _Toc445291200][bookmark: _Toc445291665]28GHz3
	[bookmark: _Toc445291201][bookmark: _Toc445291666]73GHz3

	
	Hybrid
	LOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Number of clusters
	6
	7
	4 
	3 
	4 
	3 
	3.271
	3.5
	3.9
	4.3

	Number of rays per cluster
	10
	4
	20 
	20
	20
	20
	52.9
	41.82
	38.47
	35.75


1. From Nokia/NYU based on ray-tracing
2. From KT based on measurement
3. From Huawei based on measurement
 Proposal1: the square bracket on the cluster level SSP in [1] can be removed. 
In [4], only 12, 19, and 20 are defined as the number of clusters for ZOA/ZOD generation, however, the numbers of clusters for indoor office is 4 in [1]. Hence, it seems necessary to define scaling factors for ZOA/ZOD generation since scaling factor for the number of clusters 4 is not included in [4]. 
For scaling factor generation, not only the cluster number is taken into consideration, but also other parameters such as delay spread, angular spread and K factor are related. In the case of situation that some LSP and SSP are modified for frequencies above 6 GHz, the scaling factor for angular generation should be recalculated also based on the method in [5] for verification.
In contribution [5], the value of C for NLOS EoD/EoA is proposed by solving the following problem.
	
	
	[bookmark: _Ref370127372](1)


where  is the ESD/ESA of the generated clusters,   is the power-weighted mean elevation,  is the target ESD/ESA which may follow a distance/UE height-dependent log-normal distribution.  Note that the C depends on neither the target ESD/ESA nor the median offset.  
For LOS, the constant C is obtained based on the NLOS version with the same total number of clusters and further tuned by a cubic function of the Ricean-K factor, i.e.
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[bookmark: _GoBack]where  is the Ricean-K factor in dB,  is the coefficient vector.  One can first solve the problem in (1) to get -dependent .  Then,  can be obtained by curve fitting.
Note the expectation in (1) can be approximated by sample average over .  Fortunately,  can be determined without any assumption on EoD/EoA.  We obtain the constant scaling factor as following.

Scaling factor for AOA, AOD generation
Although scaling factors the AOA, AOD generation is defined when cluster number is 4 in [4], the scaling factors need to be recalculated for verification as angular and delay spread is also modified in [1].
The value of C for NLOS in (1) and LOS case in (1)  is shown in Table 2 for different frequencies.
[bookmark: _Ref450163289][bookmark: _Ref450163284]Table 2 .AOA, AOD Scaling factor for InH parameters 
	Scaling factors for AOA/AOD for Indoor-office

	frequency
	asa/asd
	C
	a0
	a1
	a2
	a3

	6G
	asa
	0.82052
	1.1022
	 -0.009273
	-0.0021996
	0.000010912

	
	asd
	0.82223
	1.1008
	-0.0090269
	 -0.002203
	0.000009623

	30G
	asa
	0.82353
	1.1046
	-0.0086365
	-0.0025224
	0.000022636

	
	asd
	0.82311
	1.1009
	-0.0088046
	-0.0025086
	0.000023748

	70G
	asa
	0.8243
	1.1113
	-0.008628
	-0.0028932
	0.000049604

	
	asd
	0.82374
	1.1138
	-0.0090179
	-0.0028868
	0.000050137

	New equation
	0.822905
	1.1056
	-0.0088978
	-0.0025356
	2.77767E-05

	below 6 GHz
	0.779
	1.1035
	-0.028
	-0.002
	0.0001



There is slightly difference for scaling parameters between different frequencies. Same scaling factors could be adopted for angular generation for frequencies up to 100 GHz. Difference between expectation and AOA generation above 6 GHz are given in Figure 1 and Table 3. Both scaling factor below 6 GHz and values calculated by new parameters above 6 GHz are applied for comparison and verification. The fitting result is similar by these two methods in LOS and NLOS case. the results in TR 36.873 could be reused for  above 6 GHz.
[image: cid:image002.jpg@01D1A6E4.A48774B0]
[bookmark: _Ref450163906][bookmark: _Ref450163893]Figure 1. error between expectation and AOA generation by different equation for LOS
[bookmark: _Ref450227814]Table 3 . error between expectation and AOA generation by different equation for NLOS
	　
	frequency
	6G
	30G
	70G

	aoa spread error (log10([°]))
	0.779 (below 6 GHz)
	0.01
	0.01
	0.01

	
	0.824 (new equation)
	0.01
	0.01
	0.01

	aod spread error (log10([°]))
	0.779 ( below 6 GHz)
	0.01
	0.01
	0.01

	
	0.824 (new equation)
	0.01
	0.01
	0.01



Proposal 2: the scaling factors for AOA, AOD generation in TR 36.837 can be reused for InH. 
Scaling factor for ZOA, ZOD generation
Taking consideration of parameters in [1], the scaling factors for cluster number 4 could be calculated as following. 
Table 4 .ZOA, ZOD Scaling factor for InH parameters
	Scaling factors for ZOA/ZOD for Indoor-office

	frequency
	zsa/zsd
	C
	a0
	a1
	a2
	a3

	6G
	zsa
	0.6596
	1.3681
	0.027495
	-0.0020779
	-0.000090063

	
	zsd
	0.65948
	1.3706
	0.027505
	-0.0021235
	-0.000087993

	30G
	zsa
	0.66267
	1.3695
	0.028862
	-0.0024438
	-0.000080017

	
	zsd
	0.66266
	1.3692
	0.028808
	-0.0024288
	-0.000080619

	70G
	zsa
	0.66205
	1.3784
	0.029057
	-0.0027491
	-0.000063451

	
	zsd
	0.66194
	1.3778
	0.02914
	-0.0027202
	-0.000065675

	New results
	0.6614
	1.372267
	0.02847783
	-0.002423883
	-7.79697E-05

	36.873
	N/A
	1.3086
	0.0339
	-0.0077
	0.0002



There is slightly difference for scaling parameters between different frequencies. Same scaling factors for LOS case could be adopted for angular generation for frequencies up to 100 GHz. For LOS case, both scaling factor in TR 36.873 and values calculated by new parameters above 6 GHz are compared and verified. The fitting result is similar as shown in Figure 2. Same values for LOS case could be reused for InH.
[image: cid:image004.jpg@01D1A6E4.A48774B0]
[bookmark: _Ref450227443][bookmark: _Ref450227438]Figure 2 . error between expectation and ZOA generation by different equation for LOS
[bookmark: _Ref450164905]Table 5 .ZOA, ZOD Scaling factor for InH
	Scaling factors for ZOA/ZOD for Indoor-office

	frequency
	asa/asd
	C
	a0
	a1
	a2
	a3

	Above 6 GHz
	0.661
	1.3086
	0.0339
	-0.0077
	0.0002



Proposal 3: the scaling factors for ZOA, ZOD generation in InH can be adopted as Table 5. 
Conclusions
In this contribution, based on further investigation on related topics, it is proposing to remove the square bracket and confirm the agreed SSP in [1].
Proposal 1: the square bracket on the cluster level SSP in [1] can be removed.
Proposal 2: the scaling factors for AOA, AOD generation in TR 36.837 can be reused for InH. 
Proposal 3: the scaling factors for ZOA, ZOD generation in InH can be adopted as in Table 5. 
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