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Introduction
WID on enhanced NR support for high-speed train scenario in frequency range 2 (FR2) [1] is introduced in Rel-18 release. In last meeting, the agreements and open issues on multi-panel reception relative topics are captured in WF [2].
In this contribution, we present our viewpoints and proposals on the issues arose in aforementioned WF.
Discussion
Sub-topic 1-1 General discussion on RRM requirement impact
	Agreement:
· Measurement based on multi-panel RX:
· Simultaneous L1 (L1 + L1) measurements
· FFS the conclusion from Rel-18 FR2 multi-Rx can be reused, and check if any enhancements are needed for HST FR2 scenario
· Simultaneous L1 + L3 measurements
· Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
· FFS, whether to reuse the conclusion from Rel-18 FR2 multi-Rx: i.e., simultaneous L1 and L3 measurements is not supported for Rel-18 FR2 HST.  
· Simultaneous L3 on one panel and L1 measurements on the same panel
· Simultaneous L1 and L3 measurement on the same panel is not supported for Rel-18 FR2 HST
· FFS scheduling restriction relaxation for L3 measurements 
· [bookmark: _Hlk133350583]Simultaneous L3 + L3 measurements
· FFS, whether L3+L3 measurement on different panels shall be supported in Rel-18 FR2 HST enhancement WI.



In last meeting, some companies suggested that the mechanism of L1-L1 and L1-L3 shall reuse WI of FR2_multiRx. Even we don’t totally agree on the view, but one of agreements in WF on FR2_multiRx: R4- 2306319 is captured as follows:
	Agreement from GTW:
· Multi-Rx L1 measurement requirements are defined under assumption of the following reference signals availability
· CSI-RS + CSI-RS: CSI-RS reference signals are transmitted from the two TRPs
· SSB + SSB: SSB signals are transmitted from the two TRPs
· FFS 
· SSB + CSI-RS: SSB and CSI-RS signals are transmitted from different TRPs
· FFS if same or different RS combinations would apply for different RRM requirements
· FFS whether to consider simultaneous and/or non-simultaneous RS transmission from different TRP to define RRM requirement



In terms of the agreements, we understand that simultaneous L1 (CSI-RS + CSI-RS,  SSB + SSB) measurements are applicable in HST FR2 scenario at the least. Further, we present our view on multi-panel reception in HST FR2 scenario as follows.
Rel-18 FR2 multi-Rx and multi-panel reception HST FR2 are somewhat comparable, but we still must be aware of basic difference between the two WIs. Rel-18 FR2 multi-Rx assumes a handheld UE and it need to take various antenna designs/UE’s moving into account, but contrarily, multi-panel reception in HST FR2 has a stable UE implementation and the direction between TRP and panel follows always keep a relatively fixed angles.
We consider multi-panel reception HST FR2 is straightforward as demonstrated in Figure 1, two sets of SSBs are received and measured on two panels respectively and the two sets of SSBs have significant spatial difference. Besides of Data +Data,  for SSB/CSI-RS based beam reporting, a CSI-ResourceConfig which is composed of NZP-CSI-RS resource set(s) and/or SSB resource set(s) can be configured for a CSI-ReportConfig. It is rational that if the group-based reporting is enabled, best 2 CSI-RS beam(s) or SSB beam(s) within the CSI-ResourceConfig are reported by UE, where the best 2 beams can be received simultaneously and always from forward/backward directions respectively. How to choose the 2 beams as beam pair shall be solved through UE implementation. 

[image: Diagram

Description automatically generated]
[bookmark: _Ref134462916]Figure 1 Multi-panel reception

Proposal 1: Simultaneous L1 (L1 + L1),SSB+SSB, CSI+CSI measurements are supported in HST FR2.
Proposal 2: Regarding L3+L1, we don’t think  HST FR2 must tightly be aligned with multi-Rx, given that multi-panel reception in HST FR2 is a simplified and straightforward solution compared to multi-Rx. We suggest to discuss it from technical point of view. 

	Agreement:
· Measurement and data reception based on multi-panel RX:
· Simultaneous data reception and L1 measurement on different panels
· FFS the conclusion from Rel-18 FR2 multi-Rx can be reused, and check if any enhancements are needed for HST FR2 scenario
· Simultaneous data reception and L3 measurement on different panels
· FFS the conclusion from Rel-18 FR2 multi-Rx can be reused, and check if any enhancements are needed for HST FR2 scenario



We can wait for further discussions in multi-RX session, but meanwhile, we don’t see difference between data+L1 and data+L3.
Proposal 3: Since no agreements in Rel-18 FR2 multi-Rx, FFS on the measurement and data reception issues.

	Agreement:
· UE capability
· The Rel-17 group-based reporting may be be considered in the FR2 HST: 
· FFS the necessity of Rel-17 group-based reporting in the FR2 HST
· FFS the applicability of Rel-17 group-based reporting in the FR2 HST



HST FR2 scenario isn’t sensitive to beam pair (due to particular implementation in HST FR2, beams in pair are isolated in spatial domain and SSB indexes from TRPs are different), what’s the reason to mandate group-based reporting?
Proposal 4: We’re open to applicability of Rel-17 group-based reporting in the FR2 HST, but we have concern on the necessity, RAN4 shall check the necessity in HST FR2 scenario.

1.2 Sub-topic 1-2 MRTD and panel switching for FR2 HST multi-panel simultaneous reception
1.2.1 Issue 1-2-2: Turning on/off the multi-panel reception operations in FR2 HST

	Agreement:
· FFS a mechanism for turning on/off the multi-panel reception operation in FR2 HST:
· FFS the necessity of such a mechanism



Some views arose in last meeting that UE can keep multi-panel reception operation if UE is capable of it regardless of configuration by network. 
Proposal 5: Up to UE to decide turning on/off the multi-panel reception operation when no multi-panel reception operation configured by network.

Sub-topic 1-3RX beam sweep number for FR2 HST multi-panel simultaneous reception
1.2.1 Issue 1-3-1: Rx beam sweeping factor reduction
	Agreement:
· FFS whether the sweeping factor N1 can be reduced
· How to reduce the sweeping factor N1
· FFS for L1-RSRP measurement requirements, for set1 configuration the value can be further reduced to 1, for set2 configuration the value can be further reduced to 3.



Since multi-panel can provide forwards direction and backward direction reception, it is feasible to only use half of RX sweep beam number for multi-panel reception configuration compared with single-panel reception in FR2 HST Rel-17.
Proposal 6: RX sweep beam number in two active panel reception configuration shall be alleviated from the number used in single active panel reception in Rel-17 since one panel directs forward or backward direction only. We can accept that sweeping factor= [1] for set1 configuration, sweeping factor=[3] for set2 configuration.

1.3.1 Issue 1-5-2: Whether enhancements are needed in uplink spatial relation switch delay requirement
	Agreement:
· Whether enhancements are needed in uplink spatial relation switch delay requirement
· Option 1: RAN4 not to consider UL spatial relation switch to the target associated to the unknown DL RS in HST FR2 scenarios
· Option 2: Keep current uplink spatial relation switch delay requirement
· Other options are not precluded



Proposal 7: We are acceptable with any choice, but we lean more toward option 2.


Conclusion
Proposal 1: Simultaneous L1 (L1 + L1),SSB+SSB, CSI+CSI measurements are supported in HST FR2.
Proposal 2: Regarding L3+L1, we don’t think  HST FR2 must tightly be aligned with multi-Rx, given that multi-panel reception in HST FR2 is a simplified and straightforward solution compared to multi-Rx. We suggest to discuss it from technical point of view. 
Proposal 3: Since no agreements in Rel-18 FR2 multi-Rx, FFS on the measurement and data reception issues.
Proposal 4: We’re open to applicability of Rel-17 group-based reporting in the FR2 HST, but we have concern on the necessity, RAN4 shall check the necessity in HST FR2 scenario.
Proposal 5: Up to UE to decide turning on/off the multi-panel reception operation when no multi-panel reception operation configured by network.
Proposal 6: RX sweep beam number in two active panel reception configuration shall be alleviated from the number used in single active panel reception in Rel-17 since one panel directs forward or backward direction only. We can accept that sweeping factor= [1] for set1 configuration, sweeping factor=[3] for set2 configuration.
Proposal 7: We are acceptable with any choice, but we lean more toward option 2.
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