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1 Introduction
The large scale and small scale parameters of the channel model for frequency spectrum above 6 GHz have been agreed for calibration during RAN1#84b. During email discussion, large scale calibration is completed and results will be captured in the TR. Companies are encouraged to submit the full calibration results of the channel model. However, during the process of channel modelling and full calibration, we have found some problems about small scale parameters and how to align the O-I parameters. This contribution provides our views on these problems.
2 Problems during channel modeling
For UMa and UMi-Street Canyon scenarios, the cross correlation values for O-I are not positive definite. Since these values have been agreed during the last meeting, we have to correct this problem with a new proposal, and the full calibration results can be submitted after this meeting.
Proposal 1: Companies are encouraged to adjust cross correlation values based on measurement data to make the cross correlation matrix positive definite.
For UMa and UMi-Street Canyon scenarios, the ZSD and ZoD offset parameters for O-I are N/A, and these parameters are necessary for 80% indoor UEs. In 3GPP legacy channel model, the ZSD and ZoD offset for LOS O-I are equal to those for LOS condition, similar problems can be found for NLOS O-I condition. Hence, it is reasonable to reuse ZSD and ZoD offset parameters from LOS and NLOS conditions to LOS O-I and NLOS O-I conditions for the same scenario. These parameters can be found in table 1 and table 2 for UMa and UMi-Street Canyon scenarios.
Table 1: ZSD and ZoD offset parameters for UMa
	Scenarios
	UMa

	
	LOS
	NLOS
	O-to-I

	
	
	
	
	LOS O-to-I
	NLOS O-to I

	ZoD spread (σZSD) log10([])
	µZSD
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000) +0.9]
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000) +0.9]

	
	ZSD
	0.40
	0.49
	0.40
	0.49

	ZoD offset
	µoffset,ZOD
	0
	e(f)-10^{a(f) log10(max(b(f), d2D))+c(f)}
	0
	e(f)-10^{a(f) log10(max(b(f), d2D))+c(f)}

	f is carrier frequency in GHz; d2D is MS-BS distance in km.
For NLOS ZOD offset: a(f) = 208log10(f)-782; b(f) = 0.025; c(f) = -0.13log10(f)+2.03; e(f) = 7.66log10(f)-5.96. 




Table 2: ZSD and ZoD offset parameters for UMi – Street Canyon
	Scenarios
	UMi – Street Canyon

	
	LOS
	NLOS
	O-to-I

	
	
	
	
	LOS O-to-I
	NLOS O-to I

	ZoD spread (σZSD)
log10([])
	µZSD
	max[-0.21, -14.8(d2D/1000) + 0.01|hUT-hBS| + 0.83]
	max[-0.5, -3.1(d2D/1000) + 0.01max(hUT-hBS,0) +0.2]
	max[-0.21, -14.8(d2D/1000) + 0.01|hUT-hBS| + 0.83]
	max[-0.5, -3.1(d2D/1000) + 0.01max(hUT-hBS,0) +0.2]

	
	ZSD
	0.35
	0.35
	0.35
	0.35

	ZoD offset2)
	µoffset,ZOD
	0
	-10^{-1.5log10(max(10, d2D))+3.3}
	0
	-10^{-1.5log10(max(10, d2D))+3.3}

	f is carrier frequency in GHz; d2D is MS-BS distance in km.
hBS and hUT are antenna height in m for BS and UT separately 



Proposal 2: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon LOS O-I scenarios as those values for UMa and UMi-Street Canyon LOS scenarios, as listed in Talbe 1 and Table 2 .
Proposal 3: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon NLOS O-I scenarios as those values for UMa and UMi-Street Canyon NLOS scenarios, as listed in Talbe 1 and Table 2 .For indoor-office scenario, ZoD offset parameters for LOS and NLOS are N/A. It is reasonable to set the ZoD offset to zero for LOS condition, and ZoD offset for NLOS condition should be a function that takes d2D or d3D as a variable. Besides, when generating ZoA and ZoD by applying the inverse Laplacian function, the constant C for the number of clusters equals to 4, 10 or 11 is missing.
Proposal 4: For indoor-office scenario, ZoD offset in LOS condition can be zero, and in NLOS condition, it should be a function that takes d2D or d3D as a variable. 
Proposal 5: Constant C for the number of clusters equals to 4, 10 or 11 should be defined based on measurement data.
3 Problems during full calibration
During large scale calibration, some companies calculate the O-I penetration loss, indoor distance and standard deviation for UMa and UMi-Street Canyon scenarios per UE, and other companies per link. Simulation results show that it has impact to the coupling loss curve, so it’s important to solve this problem and avoid future confusion. Table 3 shows different companies’ implementations about the three O-I parameters.
Table 3: Companies choice of the three O-I parameters
	company
	Samsung
	Ericsson
	CATT
	ZTE
	Huawei
	Nokia
	InterDigital
	CHTTL
	LGE

	High or low loss
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific

	d_in
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	Link specific
	UE specific
	Link specific
	Link specific

	O-I penetration loss deviation
	UE specific
	Link specific
Note: replacing shadow fading term
	UE specific
	Link specific
Note: replacing shadow fading term
	Link specific
Note: replacing shadow fading term
	Link specific

	UE specific
	Link specific

	Link specific
Note: replacing shadow fading term

	company
	CATR
	ITRI
	Intel
	Sharp
	Qualcomm
	Xinwei
	NTT DOCOMO
	CMCC
	

	High or low loss
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	

	d_in
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	UE specific
	Link specific
	Link specific
	

	O-I penetration loss deviation
	Link specific
Note: replacing shadow fading term
	Link specific

	Link specific
Note: replacing shadow fading term
	Link specific

	Link specific

	Link specific
Note: replacing shadow fading term
	Link specific
Note: replacing shadow fading term
	Link specific
Note: replacing shadow fading term
	



In our opinion, it is reasonable to define O-I penetration loss UE specific because in most cases, walls around each indoor UE are usually made of similar materials. For indoor distance, it is realistic to model ‘d_in’ the same for three sectors of an eNodeB and different for different eNodeBs. However, for calibration purpose, another feasible method is to model ‘d_in’ the same for each UE, which has been adopted by most companies. We prefer to take the majority view to model ‘d_in’ the same for each UE. For O-I penetration loss standard deviation, since there’s no shadow fading standard deviation for O-I condition was defined, we agree to use penetration loss standard deviation to replace it with clarification that standard deviation is the same for three sectors of an eNodeB and different for different eNodeBs.
Proposal 6: For calibration purpose, whether O-I penetration loss is high or low is UE-specific, indoor distance is UE-specific, and replace shadow fading term by standard deviation which is link-specific and the same for three sectors of an eNodeB and different for different eNodeBs.

4 Conclusion
This contribution provides our views on small scale parameters and how to align the O-I parameters, and the following proposals are made: 
Proposal 1: Companies are encouraged to adjust cross correlation values based on measurement data to make the cross correlation matrix positive definite.
Proposal 2: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon LOS O-I scenarios as those values for UMa and UMi-Street Canyon LOS scenarios, as listed in Talbe 1 and Table 2 .
Proposal 3: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon NLOS O-I scenarios as those values for UMa and UMi-Street Canyon NLOS scenarios, as listed in Talbe 1 and Table 2 .
Proposal 3: For indoor-office scenario, ZoD offset in LOS condition can be zero, and in NLOS condition, it should be a function that takes d2D or d3D as a variable. 
Proposal 4: Constant C for the number of clusters equals to 4, 10 or 11 should be defined based on measurement data.
Proposal 5: For calibration purpose, whether O-I penetration loss is high or low is UE-specific, indoor distance is UE-specific, and replace shadow fading term by standard deviation which is link-specific and the same for three sectors of an eNodeB and different for different eNodeBs.
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