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Introduction
In RAN4 #99-e meeting WF on HST FR2 channel modelling was agreed[1]. It was agreed that the same channel models will be applied for DL and UL requirements:
	· The cosine of angle θ(t) used in Doppler shift in channel model is applied to both downlink and uplink for:
· A particular uni-directional deployment scenario. 
· A particular bi-directional deployment scenario


For unidirectional deployment updated HST-DPS channel model was agreed as a starting point for further discussion. Same time, starting point in this model and Ds_offset parameter was not agreed and should be further analysed.
Four channel models were proposed for bidirectional deployment scenario. Each of them represents propagation conditions with DPS Tx scheme.
In this paper we provide our view on channel model definition for HST FR2 demodulation requirements. 
[bookmark: _Hlk61630765]Discussion
Unidirectional deployment
Unidirectional deployment
The following channel model was proposed for further discussion:
	· [bookmark: _Hlk71207272]UE Moving towards Serving Beam. The cosine of angle θ(t) used in Doppler shift  is provided as:
· 
·  
· 
· The  value for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis.
· The value has no restriction on deployment.
· value only used for demodulation requirement
· FFS the starting point of t=0 by considering simulation efforts




In Figure 1 we illustrate the Doppler trajectory for this model for Ds_offset 100, 50, 10, and 0m. Both deployment scenarios A and B are considered.
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	Figure 1. Doppler frequency trajectory for unidirectional channel model





As we see, the Doppler trajectory quite depends on Ds_offset value. There is a different range of possible Doppler frequency values for different Ds_offset. In Table 1 we summarized Doppler frequency range for considered scenarios as a difference between max and min Doppler frequencies.
Table 1. Doppler frequency range for Unidirectional deployment
	
	Ds_offset = 100 m
	Ds_offset = 50 m
	Ds_offset = 10 m
	Ds_offset = 0 m

	Dmin = 10 m (A)
	47 Hz
	188 Hz
	2846 Hz
	9721 Hz

	Dmin = 150 m (B)
	4162 Hz
	6459 Hz
	8865 Hz
	9506 Hz


Based on the obtained results we can conclude that high Ds_offset value leads to almost constant Doppler frequency for scenario A and does not allow to have wide range in Scenario B. It means that frequency jump when UE switches Tx RRH will be small in scenarios with high Ds_offset configuration. Even with 10m Ds_offset value frequency jump will be 2846 Hz in scenario A which is just 29% of the max Doppler frequency. 
Observation #1: Frequency jump in Doppler frequency trajectory is reduced with increasing Ds_offset value.
Same time from demodulation performance perspective it is better to verify UE under most extreme conditions. In this case frequency jump when UE switches Tx RRH should be as high as possible. Therefore, for demodulation performance requirements we suggest using Ds_offset values as 0m. It allows to test the whole possible range of Doppler frequencies and guarantee that UE can handle max Doppler frequency jump. Otherwise, if RAN4 agrees on some certain non-zero Ds_offset value, it will mean that performance in deployments with smaller Ds_offset cannot be guaranteed.
Proposal #1:	Consider zero Ds_offset value for unidirectional channel model.
Bidirectional deployment
Bidirectional deployment
The following channel models were proposed for further discussion for bidirectional deployments:
	· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH):
· 
· 
· 
· Option 2(b) based on Scheme-2 for Bidirectional RRH Deployment:
· , ,
· , ,
· , 
· , 
· , .
· 

· Option 2(c) based on Scheme-3 for Bidirectional RRH Deployment:
· 
· 
· 
· 
· 

· Option 2(e): based on DPS scheme in which UE switch serving RRH at Ds/2, and no beam configured from neighboring RRH for coverage hole around RRH site:
· , ,
· , 


Option 2a and Option 2e assume one Tx RRH switching in the area between two RRHs. The difference is only on serving RRH: second nearest RRH on nearest RRH respectively.
However, optimal beam management approach is more complicated. In our companion papers we present link budget evaluations for bidirectional scenario in deployment A and B [2, 3]. Based on these analyses there will be 4 switching points in the areas between two RRHs for deployment B. Such propagation conditions are depicted by channel models 2b and 2c. Channel model 2c is more generic since it allows to have non-symmetric switching points relatively to RRH positions. For example, based on our link-budget study optimal switching should happen at 255m, 350m (Ds/2), and 445m. Same time these positions will vary for different UE and BS antenna configurations. 
Observation #2: Channel models 2b and 2c are more practical for bidirectional deployment B.
Doppler frequency trajectories for different models for deployment B are presented in Figure 2.
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	Figure 2. Doppler frequency trajectory for bidirectional deployment scenario B.


Proposal #2:	Consider Option 2b or 2c channel model for bidirectional Scenario B performance requirements definition if such requirements will be introduced.
Analysis on bidirectional deployment scenario A shows that there will be ping-pong effect for serving RRH and many Tx beam switching will happen. This will cause UE performance degradation. Moreover, this deployment does not provide any benefits compared to unidirectional deployment. Therefore, we do not see that it will be used in practice. In this case we do not suggest requirements definition for bidirectional deployment in case there will be no operator requests
Proposal #3:	Do not consider bidirectional deployment scenario for performance requirements definition.
Conclusion
In this contribution we provide our view on HST FR2 channel modelling aspects. In summary, we make the following proposals:
Proposal #1:	Consider zero Ds_offset value for unidirectional channel model.
Proposal #2:	Consider Option 2b or 2c channel model for bidirectional Scenario B performance requirements definition if such requirements will be introduced.
Proposal #3:	Do not consider bidirectional deployment scenario for performance requirements definition.
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Bidirectional Option 2c
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