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[bookmark: _Toc116995841]Introduction
The objectives of the performance part of the WI on High Speed Train (HST) in Frequency Range 2 (FR2) is described in [1] as follows:
	4.2	Objective of Performance part WI
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario.
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part. 



Based on these objectives, in this paper we provide our views on the potential impacts of the WI on BS demodulation performance requirements.
In the paper, we consider only requirements for open-space HST FR2 deployments. Demodulation aspects of the tunnel deployments are discussed in our accompanying paper [2].

[bookmark: _Toc116995842]Discussion
Following the WID, the following new features are considered for HST FR2 enhanced operation in Rel-18:
· Simultaneous Multi-panel reception in DL
· Intra-band Carrier Aggregation
· Study of tunnel deployments
· UL timing adjustment mechanisms
In Rel-17, HST FR2-specific reradiated performance requirements and Channel conditions were already introduced in TS 38.104 [2]:
· PUSCH requirements are defined in Clause 11.2.2.7
· Requirements for UL timing adjustment are defined in Clause 11.2.2.8
· RACH detection requirements defend in Clause 11.4.2
· PRACH test preambles can be found in Appendix A.6
· High speed train and moving propagation conditions are in Appendixes G.3. and G4
Below, we further analyse whether any of the existing requirements should be enhanced or modified due to the new features introduced in Rel-18.

PRACH requirements
In general, many of the fundamental parameters of Rel-17 and Rel-18 HST FR2 deployments, especially for UL direction, are the same, such as maximum speed and the distance in between the RRH. Therefore, no new RACH requirements need to be defined.
[bookmark: _Toc131762495]No new or modified PRACH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.

UL timing adjustment requirements
In Rel-17, it was agreed that performance requirement for UL timing adjustment covers only continuous timing offset change due to the train mobility. The timing offset is described by moving propagation conditions in G.4. Therefore, large jump in propagation delay and correspondingly in UL timing due to change of the RRH is not covered by performance requirements because they would involve RRM mechanisms. In Rel-18, the discussed enhancements in UL TX timing adjustment are related to the jump in propagation delay only, i.e., only RRM impact can be expects.
[bookmark: _Toc131762496]No new or modified UL transmit timing requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.

PUSCH CA requirements
Intra-band CA will have no impact on BS Demodulation, due to the following assumption from TS 38.104 (8.1.1) [2]
	Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements.




[bookmark: _Toc131762497]As such, the performance requirements for HST FR2 as agreed in Rel-17 for BS Demodulation will not be impacted by the introduction of Intra-band CA.

Simultaneous Multi-panel reception in DL
On the one hand, ssimultaneous Multi-panel reception in DL is a feature which solely affects DL, so no direct impact is expected on BS Demodulation requirements.
On the other hand, the implementation of simultaneous multi-panel reception in DL might introduce new HST FR2 deployments that were not considered in Rel-17 HST FR2. For example, in Rel-17, bi-directional deployment in Scenario-A shown in Figure 1 was deprioritized. However, it might be used in Rel-18.
FO offset trajectory for Rel-17 HST FR2 is defined in G.3 and includes only by-directional Scenario-B. It was assumed to be the worse case scenario in Rel-17 due to the jump in the of Doppler offset sign when CPE switches from one RRH to another.
In general, in Rel-17, it was observed that there is no significant difference in the PUSCH demodulation performance with different Doppler shift trajectories. The main challenge, i.e., a large jump in FO is already captured in the exiting HST conditions. The Doppler shift trajectory in Scenario-A may be different, i.e., the frequency of jumps and the type of curve in between those, but we do not expect that it will cause any change in the demodulation performance when sufficient density of DR-RS and/or PT-RS are used.


[bookmark: _Ref131760484]Figure 1: HST FR2 Bi-directional Scenario-A deployment with simultaneous multi-panel reception in DL.

[bookmark: _Toc131762498]Introduction of simultaneous multi-panel reception in Rel-18 might bring some new deployments that were not considered in Rel-17 (e.g., bi-directional Scenario-A). However, current HST FR2 propagation conditions already capture the most essential effects, and no meaningful difference in PUSCH performance is expected.
[bookmark: _Toc131762499]No new or modified PUSCH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.

[bookmark: _Toc116995848]Conclusion
In this paper we have provided our initial views on the impact of BS demodulation requirements for HST FR2.
Specifically, the following Observations and Proposals were made:
Proposal 1: No new or modified PRACH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
Proposal 2: No new or modified UL transmit timing requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
Observation 1: As such, the performance requirements for HST FR2 as agreed in Rel-17 for BS Demodulation will not be impacted by the introduction of Intra-band CA.
Observation 2: Introduction of simultaneous multi-panel reception in Rel-18 might bring some new deployments that were not considered in Rel-17 (e.g., bi-directional Scenario-A). However, current HST FR2 propagation conditions already capture the most essential effects, and no meaningful difference in PUSCH performance is expected.
Proposal 3: No new or modified PUSCH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
[bookmark: _Toc116995849]
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