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RAN4 has been discussing the simultaneous multi-panel reception scenario for FR2 HST for past few meetings and the WF [1] from RAN4#107 lists the latest agreements and some of the open issues as listed below:· Applicable condition for FR2 HST multi-panel requirement
· FR2 PC6 UE shall support the multi-panel simultaneous reception capability. 
· FFS new or existing (simultaneousReceptionDiffTypeD-r16) capability for multi-panel simultaneous reception.
· NW shall configure Rel-17 HST flag (highSpeedMeasFlagFR2) and bi-direction flag (i.e., highSpeedDeploymentTypeFR2)
· RAN4 shall preclude the simultaneous L3+L3 measurement for multi-panel RX in Rel-18 FR2 HST WI.
· RAN4 shall preclude the simultaneous L3+L1 measurement for multi-panel RX in Rel-18 FR2 HST WI.
· RAN4 shall consider the simultaneous L1+L1 measurement for multi-panel RX in Rel-18 FR2 HST WI, and new requirements shall be defined accordingly.
· FFS applicable condition of the enhancement for new requirement:
· Restriction on SSB configuration for neighbouring RRHs
· Enhancement on only set1, or both set1 and set2. 
· The sweeping factor N1 can be reduced in FR2 HST multi-panel simultaneous reception. 
· FFS how to reduce N1.
· RAN4 shall preclude any enhancement on the scheduling restriction requirement for simultaneous L3 measurement and data reception in Rel-18 FR2 HST.
· RAN4 shall consider data+L1 measurement for Rel-18 FR2 HST multi-panel RX:
· FFS The necessity of scheduling restriction requirement enhancement for data+ L1 measurement in Rel-18 FR2 HST
· RAN4 should introduce enhancement on the scheduling restriction requirement for L1-RSRP in Rel-18 FR2 HST
· FFS applicable condition of the enhancement for new requirement.
· FFS whether RAN4 should preclude any enhancement on the scheduling restriction requirement for RLM in Rel-18 FR2 HST


In this contribution, we provide our views on some of the open issues under this topic.
[bookmark: _Hlk78385107]UE capability for multi-panel reception
During the last meeting, RAN4 discussed the applicable conditions for FR2 HST multi-panel requirements. While it was agreed that the requirements are applicable only when the network configures the highSpeedMeasFlagFR2 and indicates bi-directional deployment type with the IE highSpeedDeploymentTypeFR2, the UE capability to support the multi-panel reception was not agreed. The main issue on this aspect is whether to define a new UE capability or use an existing multi-TRP capability simultaneousReceptionDiffTypeD-r16. Although we are fine to use UE capability simultaneousReceptionDiffTypeD-r16 in this regard, but it’s better to not use the same UE capability for two different types of UEs. FR2 HST is a PC6 UE which operates under special deployment conditions and can operate in a different manner as compared to legacy NR UEs. So we believe that a new UE capability is introduced to indicate support of simultaneous multi-panel reception for an FR2 PC6 UE.
Proposal 1: Define new UE capability to indicate support of simultaneous multi-panel reception for an FR2 PC6 UE and not use simultaneousReceptionDiffTypeD-r16 capability. 
Rx beam sweeping scaling factor
It has been argued by a few companies that the Rx beam sweeping scaling factor can be reduced for simultaneous multi-panel reception. Currently, TS 38.133 specifies a factor of 2 and 6 for trackside and non-trackside scenarios respectively. This is applicable to both uni-directional as well as bi-directional DPS scenarios. This factor allows the UE to sweep it’s Rx beam on both sides, however, how the UE performs the beam sweeping is up-to UE implementation. In a bi-directional multi-panel deployment, the beam sweeping may not be equally distributed for both panels. For example, UE may perform more beam sweeps on the panel which is approaching an RRH and perform less on the other panel. This beam sweeping behavior may be dynamically updated along the train track. So reducing the sweeping factor in a simultaneous multi-panel reception scenario may not be possible. 
Observation1: Number of Rx beams the UE sweeps is not equally distributed on both the panels and can dynamically change along the train track.
Proposal 2: No need to reduce the Rx beam sweeping scaling factor for a UE operating in a simultaneous multi-panel reception mode.
RLM requirements for simultaneous multi-panel reception 
RAN4 defines the OOS and IS evaluation requirements for RLM purposes for a single RLM-RS resource. This implies that the link quality is evaluated separately for each configured RLM-RS resource. These RLM-RS resources could be configured either on the same panel or different panels but are still monitored independently. So, RAN4 doesn’t need to define any new requirements for OOS and IS monitoring.
Furthermore, if each panel can be assumed to be capable of performing independent beam management, we don’t have any measurement restriction on the SSB for RLM-RS on one panel and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement on the other panel. This is similar to the case of independent beam management for an FR2 band pair. So, no new measurement restrictions are needed for RLM in a simultaneous multi-panel scenario.
Proposal 3: No need to define any enhancements to RLM requirements (minimum requirements, measurement restrictions) to handle simultaneous multi-panel reception scenario for FR2-HST UEs.
L1+L1 measurement requirements for simultaneous multi-panel reception 
Similar to the argument above for RLM, if each panel can be assumed to be capable of performing independent beam management, we don’t have any measurement restriction on the SSB for L1-RSRP measurements on one panel and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement on the other panel. This is similar to the case of independent beam management for an FR2 band pair. So, no new measurement restrictions are needed for RLM in a simultaneous multi-panel scenario.
Proposal 4: No need to define new measurement restrictions to handle simultaneous multi-panel reception scenario for FR2-HST UEs.
Conclusion
Proposal 1: Define new UE capability to indicate support of simultaneous multi-panel reception for an FR2 PC6 UE and not use simultaneousReceptionDiffTypeD-r16 capability. 
Observation1: Number of Rx beams the UE sweeps is not equally distributed on both the panels and can dynamically change along the train track.
Proposal 2: No need to reduce the Rx beam sweeping scaling factor for a UE operating in a simultaneous multi-panel reception mode.
Proposal 3: No need to define any enhancements to RLM requirements (minimum requirements, measurement restrictions) to handle simultaneous multi-panel reception scenario for FR2-HST UEs.
Proposal 4: No need to define new measurement restrictions to handle simultaneous multi-panel reception scenario for FR2-HST UEs.
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