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Introduction
The Rel-18 RAN4 leading WI enhanced NR support for high speed train scenario in frequency range 2 (FR2) was approved at RAN#95 [1]. The objective for core part was approved as below:
· Only train roof-mounted high power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]
· Specify UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].
· Note: RAN1/RAN2 work can be triggered by RAN4 LS.

There are a few items that might have impact on UE RF requirements. This document provides some initial thoughts on the multi-panel RF requirements.
Discussion
In Rel-17, it was agreed that ‘Only the one active panel per UE can be used for Tx and Rx’. For Rel-18, one of the objective was to discuss ‘maximum 2 active panels supporting the multi-panel simultaneous reception’. 
The benefit of multi-panel simultaneous reception mainly comes from the diversity gain when UE could receive DL signals from two RRHs in both direction. For each panel of the UE, there is no need to further enhance the RF requirements.
Proposal 1: For multi-panel operation, the RF requirements for each antenna panel is the same as Rel-17 requirements.
To decide whether extra RF requirement needs to be specified for multi-panel simultaneous reception, two scenarios could be considered.
Scenario 1: Single DL signal comes from the bore sight of one receiving beam.
This scenario is typical for verifying the peak REFSENS performance. The peak REFSENS performance might be slightly improved comparing to R17 requirements as the back lobe of the other receiving beam could contribute to the receiving performance. The performance gain depends on the difference of antenna gain between the main lobe and back lobe. A 0.4dB gain could be observed if the antenna gain difference is 10dB. In practical implementation, the antenna gain difference could be larger, and the REFSENS performance gain would be negligible. Hence it’s reasonable to reuse the single panel peak REFSENS requirement.
Scenario 2: Single DL signal comes at the middle of bore sight from two receiving beams.
When the DL signal comes at the middle of two receiving beams, the diversity gain is expected to be maximized. The reception performance could be around 3dB higher than single-panel case. This scenario could happen when UE passes the serving RRH, however according to the study of deployment scenario in Rel-17, when UE passes one RRH, its serving RRH would be the second nearest one to avoid coverage hole. This direction is not included in the spherical coverage requirement in Rel-17, and there is no point to additionally specify the requirement in Rel-18.
Based on analysis of Scenario 1 and Scenario 2, it’s proposed to not specify additional RF requirement for multi-panel simultaneous reception. Existing Rel-17 requirements could be reused by UEs with multi-panel simultaneous reception.
Proposal 2: Rel-17 requirements are reused by UEs with multi-panel simultaneous reception.
Conclusion
In this contribution we discussed the multi-panel RF requirements, and we have the following proposals: 
Proposal 1: For multi-panel operation, the RF requirements for each antenna panel is the same as Rel-17 requirements.
Proposal 2: Rel-17 requirements are reused by UEs with multi-panel simultaneous reception.
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