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Introduction
The R18 WI on enhanced NR support for high speed train scenario in FR2 was discussed in last meeting [1]. One objective of this WI is simultaneous multiple-panel operation in FR2 HST. The related content in WID is duplicated as below [2]. This contribution further provides analysis on RRM impact by multi-panel simultaneous reception in FR2 eHST.
	· 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
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In last meeting, one open issue is whether Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled. In our understanding, multiple carriers don’t conflict with multi-Rx chains. For a CA capable UE, it can perform multiple-Rx on one of the aggregated CCs. For FR2 multi-Rx chain DL reception in R18, RAN4 has agreed that the total searcher number for CA capable UE is still assumed as 2 for cell detection and L3 measurements. Based on the searcher assumption, at most one searcher is available for L3 measurements on one CC. Simultaneous L3 measurements with different beam directions on one CC will require that multiple searchers are available for L3 measurements on one CC, which is not aligned with the agreed searcher assumption in RAN4.
From R15, it is common understanding that even for non-CA UE, the searcher number is 1. So it is not possible for supporting simultaneous L3 measurement for non-CA capable UE as well.
Proposal 1: Rel-18 FR2 PC6 CA UE can be configured with multi-RX chains where only one CC has multiple-RX chains.
Proposal 2: Simultaneous multi-panel operation is not supposed to be applied for L3 RRM measurements.
MRTD issue was discussed in last meeting as well.
	1.1 MRTD for FR2 HST multi-panel simultaneous reception
Way forward:
Open issue needs further discussion:
· Option 1: Follow agreements in Rel-18 NR FR2 multi-Rx chain DL reception WI
· Option 2: For Rel-18 PC6 UE supporting simultaneous multi-panel operation, MRTD of signals received from two panels can be extended to the value higher than CP length
· Option 3: Wait for the conclusions of the discussion in Rel-18 multi-RX WI
· Other Options are not precluded.



One similar issue was in parallel discussed in R18 MIMO. An LS out is approved in [R4-2217279] where supporting RTD>CP is an optional capability.
	RAN4 thanks RAN1 for the LS on maximum uplink timing difference between the two TAs for multi-DCI multi-TRP with two TAs. After RAN4 further discussion, following values are agreed as MTTD values.
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4.


In HST bi-directional scenario, in worst case the time difference at UE receiver side from two adjacent RRH is up to 2.33us assuming Ds=700m. The RTD is far larger than CP length @120kHz. The RRH can be regarded as different TRP. As CPE has different implementation, it seems reasonable to introduce UE capability of supporting RTD>CP.
Proposal 3: In FR2 HST to support simultaneous multi-panel operation, to introduce UE capability of supporting RTD>CP if needed.
Another open issue is regarding to uplink spatial relation.
	Way forward:
Open issue needs further discussion:
· FFS whether enhancements are needed in Uplink spatial relation switch delay requirement.



In legacy, when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, the legacy uplink spatial relation switching delay requirements are the same as that of TCI state switching. So in FR2 HST scenario, the same principle is expected to be followed. Any further enhancement is not clear so far.
Proposal 4: In FR2 HST scenario, as the uplink spatial relation switching delay requirements are based on that of TCI state switching, further enhancement is not clear.

Conclusions
This contribution provides the consideration on R18 enhanced NR support for high speed train scenario in FR2. The following proposals are provided:
Proposal 1: Rel-18 FR2 PC6 CA UE can be configured with multi-RX chains where only one CC has multiple-RX chains.
Proposal 2: Simultaneous multi-panel operation is not supposed to be applied for L3 RRM measurements.
Proposal 3: In FR2 HST to support simultaneous multi-panel operation, to introduce UE capability of supporting RTD>CP if needed.
Proposal 4: In FR2 HST scenario, as the uplink spatial relation switching delay requirements are based on that of TCI state switching, further enhancement is not clear.
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