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Introduction
The FR2 HST multi-panel simultaneous reception related objective is copied in the below box [1]. In the previous meetings, RRM requirements on enabling FR2 HST UE multi-panel simultaneous reception operations were discussed. A WF was approved in [2] in the last WG meeting.
	· 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


In this paper we provide our views on this topic.
Discussion
Rx beam sweeping factor reduction
In rel-17 HST FR2 WI, we had specified the Rx beam sweeping factor reduction to achieve efficient beam management for HST FR2 UEs. We specified different values of N as beam scaling factors for scenario A and B respectively for bi-directional deployments.
	Scenario A [image: ]
	Scenario B [image: ]


The results in the above figures justified the reduction of Rx beam sweeping factors for both scenarios.
In Rel-18, the UE is assumed to be able to receive signals from both directions in the bi-directional deployment scenario. This imposes the necessity of considering further reduction of Rx beam sweeping factor since the UE is able to measure on both beams at the same time.
In the Rel-17 spec, as shown in the below box, the scaling factors are reduced from 8 to 2 for Scenario A and 6 for scenario B, for L1-RSRP measurement requirements.
	Table 9.5.4.1-3: Measurement period TL1-RSRP_Measurement_Period_SSB configured with highSpeedMeasFlagFR2-r17 for FR2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N1Note2)*TSSB)

	DRX cycle ≤ 80ms
	max(TReport, ceil(M*P*N1Note2*M2)*max(TDRX,TSSB)) 

	80ms< DRX ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	N1 = 2 when highSpeedMeasFlagFR2-r17 = set1; N1 = 6 when highSpeedMeasFlagFR2-r17 = [set2].
Note 3:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1






Thus, we propose in Rel-18, the N1 value can be further reduced to 1 for scenario A and 3 for scenario B for L1-RSRP measurement requirements.
Proposal 1: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, the N1 value can be further reduced to 1 for set1 configuration and 3 for set2 configuration for L1-RSRP measurement requirements.
Turning on/off the multi-panel reception operations in HST FR2
In the Rel-18 multi-panel reception WI, network enables multi-panel simultaneous reception by triggering UE group based L1-RSRP reporting. It is the same in HST FR2 network that the multi-panel reception operations are triggered by the network upon DCI for group based L1-RSRP reporting.
Proposal 2: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, after the network configures group based L1-RSRP reporting and use DCI to trigger the L1-RSRP reporting, the UE starts to operate under simultaneous reception operations.
As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors for both scenario A and B.
Proposal 3: As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors.
MRTD in multi-panel reception operations
In the last meeting an agreement on MRTD configuration for multi-panel simultaneous reception was reached as in the below box.
	Agreement in Chair Notes:
· For Rel-18 PC6 UE supporting multi-panel simultaneous reception further investigate and, if needed, specify MRTD requirements for signals received on two panels on the same carrier 
· Case 1: MRTD < CP
· Case 2: MRTD > CP
· FFS whether the support of MRTD > CP is up to UE capability
· FFS whether to define requirements for Case 1 and/or Case 2 


In the HST FR2 deployment, the timing differences between consecutive RRH-s are considered larger than 3us. It is because that a typical inter-RRH distance of 700 meters translates to the propagation delay of ~2.33us. In the most common considered assumption for cell phase synchronization, we have 3us maximum timing differences between arbitrary TRP-s. To sum up the values, we expect the UE to handle at least a maximum timing difference between the consecutive RRH-s of 5.33us. It is much larger than a CP length for 120Khz typical configuration in FR2, which is 0.59us.
It makes no sense to specify multi-panel reception requirements only for the perceived timing differences are below CP since the mere propagation delay is much larger than CP length in most of the cases. In order to not limit deployment of the feature, we propose to specify the requirements only for large MRTD capable UE. Our preference is to not introduce UE capability signalling to segment the implementations for HST FR2 devices. This is to say the UE is required to support a timing difference between the signals received from its two panels larger than CP length in HST FR2. No requirement is specified for the UE not supporting MRTD larger than CP and it is considered not supporting multi-panel simultaneous reception operations.
One of the typical UE implementations in synchronized MR-DC (e.g., carrier aggregation) in 3GPP technologies is to support a maximum of MRTD of 33us. Thus, we propose that the UE is required to handle a timing difference between the nearest RRH-s of 33us. 
Proposal 4: The UE is required to support a maximum timing difference between the signals received from its two panels of 33us in HST FR2.
Conclusion
In this paper we provide our views on RRM requirements on enabling FR2 HST UE multi-panel simultaneous reception operations.
Proposal 1: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, the N1 value can be further reduced to 1 for set1 configuration and 3 for set2 configuration for L1-RSRP measurement requirements.
Proposal 2: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, after the network configures group based L1-RSRP reporting and use DCI to trigger the L1-RSRP reporting, the UE starts to operate under simultaneous reception operations.
Proposal 3: As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors.
Proposal 4: The UE is required to support a maximum timing difference between the signals received from its two panels of 33us in HST FR2.
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