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[bookmark: _Toc116995841]Introduction
In [1], the way forward (WF) of HST FR2 Enhanced Demodulation is documented.
There are two main aspects that require further discussion and are addressed in this paper:
1) Definition of new demodulation performance requirements for UE in HST FR2 Tunnel scenario
2) Definition of new demodulation performance requirements for BS in HST FR2 Tunnel scenario
The channel modelling aspects for HST FR2 Tunnel deployment are covered in out accompanying paper [2].

[bookmark: _Toc116995842]Discussion
UE requirements for HST FR2 Tunnel scenario
The following Way forward has been captured at RAN#107 [1]:
	Issue 4-1-1: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· 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.




In our view, before making the final decision about the introduction of new requirement, a channel model needs to be agreed. However, before RAN4#108 we have not observed a lot of interest of the companies in introducing multi-path, fading or considerably new models for the HST FR2 scenario.
In our accompanying paper on channel models for HST FR2 [2] we are proposing to reuse multi-RX HST FR2 propagation conditions also for the Tunnel scenario with correspondingly updated parameters. However, it can be preliminary seen that in LoS the Tunnel propagation conditions are less challenging than propagation conditions in HST FR2 Scenario A. The closeness of the performance in open space and tunnel scenario should be confirmed, but now Option3 looks to be reasonable. For example, if no meaningful difference in performance is observed, then tunnel scenario can be assumed to be tested if the UE has passed in HST FR2 Scenario A.
[bookmark: _Toc142669772]If the same models are used for the HST FR2 Tunnel scenario as for the open space HTS FR2, even with tunnel-specific deployment parameters, no meaningful performance in UE demodulation performance is expected. Moreover, tunnel propagation conditions may be less challenging.
[bookmark: _Toc142669773]If no meaningful difference in between open space and tunnel deployments is indicated, no new tunnel propagation conditions need to be introduced and conformance can be concluded based on open-space requirements, e.g., in HST FR2 Scenario A with two-panel reception.

BS requirements for HST FR2 Tunnel scenario
A similar open issue as for UE requirements also exists for the BS requirement in the HST FR2 Tunnel scenario[1]:
	Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· 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.
· UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.
· Option 3 
· UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced.




Again, a discussion of the channel models can be found in our paper [2]. In that paper we observe that bi-directional propagation conditions in HST FR2 Tunnel scenario are very similar to the corresponding open-space model. Therefore, it does not make much sense to define two very similar requirements. Hence, if a new requirement is found to be needed, uni-directional scenario can be considered in the tunnel conditions because it was not introduced in Rel-17.
[bookmark: _Toc142669774]If found to be needed, introduce single set requirement for PUSCH in tunnel scenario based on uni-directional scenario with tunnel-specific parameters.

[bookmark: _Toc116995848]Conclusion
In this paper, we have shared our view on the need of UE and BS demodulation requirements in HST FR2 Tunnel scenarios.
The following Observations and Proposals were made:
Observation 1: If the same models are used for the HST FR2 Tunnel scenario as for the open space HTS FR2, even with tunnel-specific deployment parameters, no meaningful performance in UE demodulation performance is expected. Moreover, tunnel propagation conditions may be less challenging.
Proposal 1: If no meaningful difference in between open space and tunnel deployments is indicated, no new tunnel propagation conditions need to be introduced and conformance can be concluded based on open-space requirements, e.g., in HST FR2 Scenario A with two-panel reception.
Proposal 2: If found to be needed, introduce single set requirement for PUSCH in tunnel scenario based on uni-directional scenario with tunnel-specific parameters.
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