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Introduction
The R18 WI on enhanced NR support for high speed train scenario in FR2 was discussed. One objective of this WI is simultaneous multiple-panel operation in FR2 HST. The related content in WID is duplicated as below [1]. 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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· Multi-RX and CA
In last meeting, it is agreed that Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled [2]. The open issue is multi-Rx chain is enabled on one carrier or multiple carriers.
In RANP #98e meeting, simultaneous L3 measurement is removed from the WID [3], that’s to say simultaneous L3 measurement is not considered in the multiple-panel WI. Then the analysis will focus on L1-RSRP measurement on serving cells.
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)




R18 FR2 eHST WI focus on FR2 intra-band carrier aggregation (CA) scenario. As per the applicability rule of intra-band FR2, the serving cells (serving CCs) have the same TX beam in the same band in FR2. From UE perspective, UE uses the same Rx beams to receive signals from all serving CCs. In other words, if multi-Rx is supported, multi-Rx chains are supposed to be enabled on all serving CCs for intra-band FR2 CA scenario. It is an invalid configuration that multi-Rx chains are configured on CC1 and single RX chain is configured on CC2 where CC1 and CC2 are in the same FR2 band.
	3.6.3	Applicability for intra-band FR2
For the requirements in RRC connected state specified in this version of the specification, UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Otherwise, the UE is not supposed to satisfy any requirements for SCell.



Proposal 1: For intra-band FR2 CA, multi-Rx chains are supposed to be enabled on all serving CCs, if intra-band CA with multi-Rx is supported.
· L1 RSRP measurement
Based on RAN4 agreements in [4, 5], group-based reporting is considered for enabling simultaneous DL receptions with two different beams. To perform group-based reporting, UE needs to perform L1-RSRP measurement in order to report L1-RSRP measured results of one or more resource pairs. In R18 FR2 multi-Rx, this discussion is on-going. We don’t observe FR2 HST specific issues on L1-RSRP measurement with multi-RX. The conclusion in R18 FR2 multi-Rx can be directly reused for L1-RSRP measurement with multi-panel simultaneous reception in FR2 eHST.
Proposal 2: For L1-RSRP measurement with multi-panel simultaneous reception in FR2 eHST, conclusion in R18 FR2 multi-Rx can be reused.
· MRTD
MRTD issue was discussed in last meeting as well.
	Issue 2-1-3: MRTD for FR2 HST multi-panel simultaneous reception
Agreements:
· For Rel-18 PC6 UE supporting simultaneous multi-panel operation, FFS MRTD of signals received on two panels on the same carrier can be extended to the value higher than the length of CP 
· FFS whether this UE behaviour/requirement depends on UE capability or not.
· FFS whether depends on the deployment (e.g., Ds)



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 RRH can be regarded as different TRP. Although the RTD from two adjacent TRPs received on two panels is far larger than CP length @120kHz, it doesn’t mandate UE to support larger than CP. One possible network implementation is that network would transmit sDCI to UE, and UE can quit multiple-panel operation. In other words, multi-Rx operation can be executed in a certain range, and single panel operation is executed outside the range. 
Besides herein the word “signals” received on two panels is not clear. It needs to be further investigated whether the “signals” involves all kinds of combinations of receiving signals. For instance, L1 measurement and L1 measurement, L1 measurement and data reception, etc. 
Proposal 3: More clarification is needed for RTD>CP scenario, e.g., what kind of signals received on two panels. In addition, as the multi-RX operation can be dynamically switched to single panel operation, it doesn’t mandate UE to support larger than CP.
· TCI state switching
R17 enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission is introduced [TS 38.214 section 5.1]. Whether/ how to specify two TCI states may need further discussion.
Proposal 4: Further study on two TCI states activation for SFN-based PDCCH transmission.
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: For intra-band FR2 CA, multi-Rx chains are supposed to be enabled on all serving CCs, if intra-band CA with multi-Rx is supported.
Proposal 2: For L1-RSRP measurement with multi-panel simultaneous reception in FR2 eHST, conclusion in R18 FR2 multi-Rx can be reused.
Proposal 3: More clarification is needed for RTD>CP scenario, e.g., what kind of signals received on two panels. In addition, as the multi-RX operation can be dynamically switched to single panel operation, it doesn’t mandate UE to support larger than CP.
Proposal 4: Further study on two TCI states activation for SFN-based PDCCH transmission.
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