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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1 #84bis meeting in Busan, the LSP for indoor office scenario has been agreed in [1]. Since there were some comments on the frequency dependency on LSP, some LSP were put into the square bracket.  
In this contribution, based on further investigation on related topics, it is proposing to remove the square bracket and confirm the agreed LSP in [1].
[bookmark: _Ref129681832]Summary on the frequency dependent LSP study
Frequency dependent delay spread and angular spread
Measurements at different frequencies have been applied for indoor and outdoor scenarios. Proposals and observations in [2][3][4][5][6][7] have revealed the frequency dependency characteristics from measurement of  different resources. 
From Huawei’s proposal [2][7], frequency dependency on LSP such as DS, ASA and ZSA can be observed for frequency range up to 100 GHz. Delay spread and angular spread of four to six frequencies are illustrated as following. 
[image: ]
Figure 1. The delay spread frequency dependency characteristic
[image: ]
Figure 2. The ZoA spread frequency dependency characteristic
Similar observations are demonstrated in [5] from CMCC. 14GHz and 28GHz measurements are carried out in this scenario for delay spreads. And another measurement cover from 3.5GHz to 28GHz at the same positions is also taken. It could be observed a slight trend that the mean value of rms delay spread decreases while the centre frequency increases.
Besides, in contribution [3] from Fraunhofer HHI, Indoor LSP modeling of the 7 large-scale parameters is given with measurement at 10, 25, 40, 55, and 70 GHz. A generic frequency-dependent offset on mean and standard deviation is proposed and initial parameters are presented.
Also in proposal [4] from Qualcomm, the statistics of delay spread are studied based on indoor and outdoor measurements at 2.9, 29 and 61 GHz. delay spread for NLOS links generally decrease with increase in frequency in the both indoor and outdoor setting. 2.9G Hz, 29G Hz and 61G Hz result in shopping mall measurement are shown in Figure 4. As in the indoor office setting, an increase in frequency reduces the RMS delay spread for NLOS links. 
[image: ]
Figure 3. CDF of RMS delay spread in [4]
Not only for indoor, but also the UMi scenario, there is joint contribution [6]  illustrated the frequency dependency in large-scale and small-scale parameters. Measurements from different companies are described in same figure for frequency dependency fitting. 
[image: ]
Figure 4. Delay Spread results in [6]
Frequency dependent K-factor
For the K-factor, based on the current results in [1], the parameters for frequency at lower part of above 6GHz band may easily result in negative value for the generated K-factor. E.g for 6Hz, the distribution of K-factor will be N(2.8, 5.7), and for 28GHz, the distribution of K-factor will be N(3.3, 5.3). So it is proposed to reuse the K-factor from IMT-A InH in M.2135 [2] as below:
Table 1 Modified K-factor for indoor office
	Scenarios
	Indoor office 

	
	LOS
	NLOS

	K–factor (K) (dB)
	
	7
	N/A

	
	
	4
	N/A


Proposal1: the square bracket on the frequency dependent LSP in [1] except K-factor can be removed.
Proposal2: Modify the K-factor parameters to reuse the values from M.2135 as in Table 1 and remove the square bracket.
Conclusions
In this contribution, based on further investigation on related topics, it is proposing to remove the square bracket and confirm the agreed LSP in [1].
Proposal1: the square bracket on the frequency dependent LSP in [1] except K-factor can be removed.
Proposal2: Modify the K-factor parameters to reuse the values from M.2135 as in Table 1 and remove the square bracket.
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model LOS:-0.41*log10(1+f)+11.83

model NLOS:-9.54*log10(1+f)+41.45
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LOS:-2.24*log10(1+f)+8.94

NLOS:-0.55*log10(1+f)+6.64


