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1. Introduction
In the last RAN4 meeting, the deployment, test scenario, channel model and test scope for demodulation requirements were under discussion. The related agreements were captured in the WF [1]. Regarding the test scope of demodulation requirement in the tunnel scenario, the following agreement are made as
	· Test scope of demodulation requirements of tunnel scenario
· Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
· Option 1
· Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario.
· Uni-directional with DPS scheme 1b
· Bi-directional with DPS scheme 1a
· Option 2
· RAN4 to define new demodulation requirements for tunnel deployment scenario only if a new channel model in the tunnel is introduced.
· Option 3
· RAN4 should agree to not introduce dedicated Demodulation requirements for Tunnel Deployment, considering this scenario covered by existing test cases;
· Option 4: 
· UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
· Option 1
· Introduce single set requirement for PUSCH in tunnel scenario based on Bi-directional scenario in the tunnel scenario.
· Option 2
· RAN4 to define new demodulation requirements for tunnel deployment scenario only if a new channel model in the tunnel is introduced.
· BS demodulation requirements can be defined only if new channel with multi-path propagation introduced
· Option 3
· BS demodulation requirements can be defined only if new channel with multi-path propagation introduced



Meanwhile, there is some discussion on tunnel deployment in the RRM session with the following agreement as
	· Solution to the mobility issue in the tunnel 
· Consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues
· Use of DRX in the tunnel deployment 
· Indication of tunnel deployment
· FFS, whether indication of tunnel deployment is necessary



In this contribution, we provide the overview on the test scope of demodulation requirements in tunnel deployment scenario. 
2	Discussion
UE demodulation requirement 
Based on the RRM agreement, both Uni-directional and Bi-directional are considered for tunnel scenario for UE with single -panel reception with DPS transmission scheme. Meanwhile, to address the mobility issues in tunnel scenario, bi-directional deployment scenario with simultaneous multi-panel is considered. 
In Rel-17 FR2 HST for open space scenario, RAN4 has introduced PDSCH requirement with DPS scheme 1a and DPS scheme 1b pending on UE capability for both Uni-directional and Bi-directional scenarios. 
Regarding to whether introducing UE demodulation requirement, there is no conclusion yet in the last meeting. In our understanding, whether to define demodulation requirements, is pending on whether there is a different processing or new scenario, instead of the performance difference with existing FR2 HST requirement. From baseband processing aspect, there is no difference foreseen for open space and tunnel scenarios, the performance may be similar. 
While from deployment aspect, open space and tunnel scenario belongs different deployment scenarios. Compared with open space scenario, the RRH deployment parameter is different in terms of Dmin, then, the doppler shift trajectory will be different. Considering the Dmin=1m in tunnel scenario, the maixum Doppler shift is higher than that in open space for both Un-directional and Bi-directional. 
	Scenario 
	Maximum Doppler

	Uni-directional with scenario A (Ds_offset=10 m) 
	9627Hz

	Uni-directional with scenario B (Ds_offset=100 m)
	9647Hz

	Bi-directional with scenario B
	9502Hz

	Uni-directional in tunnel scenario (Ds_offset=5 m)  
	9722Hz

	Bi-directional in tunnel scenario
	9722Hz



Observation 1: The maximum Doppler shift experienced by UE in tunnel scenario is equal to 9722Hz, high than that in Open space scenario.
Considering both Uni-directional and Bi-directional are considered for tunnel scenario, similar as open space scenario, If PDSCH requirements with DPS transmission scheme is introduced, the DPS 1a and 1b can be considered for Uni-directional and Bi-directional scenario, separately 
Proposal 1: If PDSCH requirements with DPS transmission scheme is introduced, the DPS 1a and 1b can be considered for Uni-directional and Bi-directional scenario, separately

BS demodulation requirement 
Different with downlink, regardless the deployment or transmission scheme, e.g,bi-directional or uni-directional


only single tap is available for each RRH, since there is no multiple RRH combination assumption. 
From baseband processing perspective, the tracking algorithm is also same for Uni-directional and Bi-directional. In FR1 HST, PUSCH requirements were introduced for both open space and tunnel scenario. Due to the different RRH deployment parameters for open space and tunnel scenario, the doppler shift trajectory will be different compared with existing sscenario 3-NR350/500. Considering the test coverage, we think PUSCH requirement could be introduced in tunnel scenario, which is comparable to FR1 HST. To reduce the test effort, the test applicability rule can be introduced. 
Observation 2: PUSCH requirements with both open space and tunnel scenario were introduced 
As for whether to define PUSCH requirement for Uni-directional and Bi-directional separately, similar as FR2 HST open space scenario, If PUSCH requirement is introduced, we think a single requirement could fulfill the test purpose, where the channel model is based on Bi-directional scenario, 
Proposal 2: if PUSCH requirement is introduced, single set requirement for PUSCH in tunnel scenario based on Bi-directional scenario in the tunnel scenario could be considered 
3	Conclusion
In this contribution, the view on the test scope of demodulation requirement for tunnel scenario is provided
Observation 1: The maximum Doppler shift experienced by UE in tunnel scenario is equal to 9722Hz, high than that in Open space scenario.
Proposal 1: If PDSCH requirements with DPS transmission scheme is introduced, the DPS 1a and 1b can be considered for Uni-directional and Bi-directional scenario, separately
Observation 2: PUSCH requirements with both open space and tunnel scenario were introduced 
Proposal 2: if PUSCH requirement is introduced, single set requirement for PUSCH in tunnel scenario based on Bi-directional scenario in the tunnel scenario could be considered 
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