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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, issues on multi-panel reception and CA relevant are discussed and the agreements are captured in [2].
In this contribution, we present our viewpoints and proposals on the issues arose in aforementioned WF.
Disucssion
RRM impact by multi-panel simultaneous reception
Deployment scenario for FR2 HST multi-panel simultaneous reception
In WID [1], the following objective is listed for study:
	Way forward:
Open issues need further discussion:
· Consider bi-directional deployment as a starting point
· Further check potential gains in Scenario-A, Scenario-B, and uni-directional deployment
· Further study the particular aspects for FR2 HST, compared with PC3 handheld UE related scenario in Rel-18 NR FR2 multi-Rx chain DL reception WI



The improvement of throughput from two RRHs coming from opposite directions is the driving force behind and purpose of the introduction of multi-panel reception. Initially, it may be impossible to deploy in a single direction. Even though Scenario-A and Scenario-B have different link-budgets from one another, it does not rule out the possibility of using multi-panel reception on two of them.
Proposal 1:  bi-directional deployment and associated Scenario-A and/or Scenario-B shall be studied for multi-panel simultaneous reception. Uni-directional deployment should be precluded from Rel-18 FR2 HST simultaneous multi-panel operation. 

RF chains for FR2 HST multi-panel simultaneous reception
	Way forward:
Open issues need further discussion:
· [bookmark: _Hlk117004081]FFS the definition of simultaneous multi-panel operation in HST FR2.
· FFS HST FR2 specific issues in simultaneous multi-panel operation compared with Rel-18 NR FR2 multi-Rx chain DL reception WI
· FFS whether Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled.




PDCSH/PDCCH transmission and L1 measurements shall be able to be received from two panels simultaneously which match the target of multi-panel reception operation, i.e. improving data throughput. To some extents, PDCSH/PDCCH transmission and L1 measurements are independent on the two panels and no interactions between them.
Regarding L3 measurements, in Rel-17 studies, we didn’t find cell change issues on single-panel reception. The mobility, e.g. HO and cell reselection requirements were evaluated extensively and the enchantments in Rel-17 can meet high-speed train application. Another reason shall be noted is, due to limitation of 2 searchers totally, if simultaneous L3 measurements work on two active panels, there is only one searcher serves one panel respectively. How to realize PCell/SCell measurements on one panel with one searcher is an issue.  Given that, we lean to keeping same L3-measurements in Rel-17, i.e. single panel reception or DPS. However, if UE's capability allows for it, L3 measurements on two panels can be explored, but needs more studies, e.g. how to deal with searcher number limitation and potential impacts to mobility.
Proposal 2: PDCSH/PDCCH and L1 measurements shall support multi-panel simultaneous reception. L3 measurements shall be excluded in multi-panel simultaneous reception.

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.



The question is what the MRTD may impact if a MRTD greater than CP length. We assume use case of in this issue is plenty of(at least 2) receivers (include baseband) can handle signals from two directions at same time, MRTD between the two directions doesn’t impact the reception on one direction anyhow, since  we assume PDSCH/PDCCH transmission and L1 measurements are configured with non-coherent joint transmission. Those operations can be treated as independent on two panels.
Proposal 3: If Ds =700m (Scenario A or B), MRTD shall be possible to exceed CP length. In that case, MRTD greater than CP length doesn’t affect L1 measurements or signaling characteristics with non-coherent joint transmission, but not include other transmission scheme.

Transmission Scheme for FR2 HST multi-panel simultaneous reception
	Agreements:
· Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
· RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.

Way forward:
· FFS, whether other JT transition schemes should be considered.



To our understanding, NC JT scheme meets the design target of multi-panel simultaneous reception in HST FR2 scenario, other schemes, JT/full SFN, JT/distributed TRS, JT/distributed DMRS don’t bring benefits to data throughput.
Proposal 4: Only NC JT scheme in HST FR2 Enhanced deployments, besides of that, other schemes cannot bring benefits to network performance significantly.  


UL and DL TCI switching for FR2 HST multi-panel simultaneous reception
	Way forward:
Open issue needs further discussion:
· FFS whether enhancements are needed in Uplink spatial relation switch delay requirement.



Regarding UL spatial relation, UE shall determine spatial setting for PUCCH, transmission, and UE shall be able to apply the corresponding spatial filtering on PUCCH after pre-defined time period after UE transmits ACK to PDSCH containing spatialrelationfo message. In multi-panel reception, network shall acknowledge TCI state and corresponding spatial relation to be applied on UE and UE shall follow indication signaling by network.
Proposal 5: keep current uplink spatial relation switch delay requirement. 

Conclusion
Proposal 1:  bi-directional deployment and associated Scenario-A and/or Scenario-B shall be studied for multi-panel simultaneous reception. Uni-directional deployment should be precluded from Rel-18 FR2 HST simultaneous multi-panel operation. 
Proposal 2: PDCSH/PDCCH and L1 measurements shall support multi-panel simultaneous reception. L3 measurements shall be excluded in multi-panel simultaneous reception.
Proposal 3: If Ds =700m (Scenario A or B), MRTD shall be possible to exceed CP length. In that case, MRTD greater than CP length doesn’t affect L1 measurements or signaling characteristics with non-coherent joint transmission, but not include other transmission scheme.
Proposal 4: Only NC JT scheme in HST FR2 Enhanced deployments, besides of that, other schemes cannot bring benefits to network performance significantly.  
Proposal 5: keep current uplink spatial relation switch delay requirement. 

References
[1] [bookmark: _Ref78814758][bookmark: _Ref79050164][bookmark: _Ref78814748][bookmark: _Ref61004649]RP-222272 ‘New WID on enhanced NR support for high speed train scenario in frequency range 2 (FR2)’, Samsung
[2] R4-2217255 ‘ WF on tunnel deployment and UL timing adjustment for FR2 HST enhancement’, Nokia
[3] https://ieeexplore.ieee.org/document/9135221/  28-GHz High-Speed Train Measurements and Propagation Characteristics Analysis

 





3

