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1	Introduction
In Rel-17 NR support for high-speed train scenario in FR2 [1], potential RRM enhancement is proposed: 
· Study and identify RRM requirements impact and possible enhancement for 
· Idle/inactive mode cell reselection requirements enhancement 
· Connected mode requirements
· Handover delay requirement 
· Measurement requirements including both L1 and SSB based L3 measurement 
· Beam management requirements including beam failure detection, candidate beam detection performance requirements
· Other requirements if identified 

[2] and [3] captures the deployment scenario discussion. [4] captures the RRM related discussion in RAN4 98bis-e. 

In this paper, we discuss the number of Rx beam which is a criterial parameter in RRM requirement.   

2	Discussion
The deployment scenarios discussed in [2] are listed in Table I. The key difference between scenario A and B is the Dmin,.  
   
Table I Deployment scenario for HST FR2 [2]

	Scenario
	Ds (meter)
	Dmin (meter)
	Prioritization  
	Note

	A
	700
	10
	Prioritized 
	Changed from original scenario-2 

	B
	700 
	150
	Prioritized
	New scenario (same as FR1 deployment)



In RAN4 98bis-e, it was agreed that [3]
· Discussion of the Number of Rx beams (based on GTW)
· Further study and identify the number of RX beams for RRM requirements in the RRM session
· Reuse the results of discussion in the “FR2 HST Deployment” agenda on the number of RX beams and identify whether any adjustments for RRM searcher are needed 

In the deployment scenario discussion, the following is captured in [4]
· Number of Beam for uni-directional RRH deployment, Scenario-A
· For scenario-A, uni-directional, RRH parameter:
· 1 beam per RRH panel 
· For scenario-A, uni-directional, UE parameter:
· Agreement in GTW Session (15th April, Thursday)
· 1 beam per panel
· 2 panels assumed to be implemented in the UE side 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search

· Number of Beam for bi-directional RRH deployment, Scenario-A:
· For scenario-A, bi-directional, RRH parameter: 
· 1 beam per RRH panel, two panels in opposite directions
· FFS one additional beam per RRH site needed to cover neighboring RRH site. 
· For scenario-A, bi-directional, UE parameter:
· 1 beam per UE panel (i.e., 2 beam per UE)

In our view, RRM requirement can reuse the number of Rx beam recommended in [4]. 

Proposal 1: In Scenario A, the number of Rx beam is 1 in unidirectional deployment, and 2 in bi-directional deployment.  

For Scenario B, due to the large Dmin value, the results in [4] are quite diverse. Further discussion is needed for Rx beam in Scenario B. In general, larger Rx beam per UE panel is needed due to the larger angle of UE azimuth beam coverage.  

· Number of Beam for uni-directional RRH deployment, Scenario-B
· For scenario-B, uni-directional, RRH parameter:
· Option-1: 1 beam per RRH panel 
· Option-2: 2 beam per RRH panel 
· Option-3: 3 beam per RRH panel 
· Option-4: 4 beam per RRH panel 
· Note: uneven separation between beams can be considered
· For scenario-B, uni-directional, UE parameter:
· Number of beam(s) per UE panel
· Option 1: 1 beam per UE panel 
· Option 2: 2 beams per UE panel 
· Option 3: 7 beams per UE panel
· 2 panels assumed to be implemented in the UE side; 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search

· Number of Beam for bi-directional RRH deployment, Scenario-B
· For scenario-B, bi-directional, RRH parameter:
· Option-1: 1 beam per RRH panel 
· Option-2: 2 beam per RRH panel 
· Option-3: 3 beam per RRH panel 
· Option-4: 4 beam per RRH panel 
· Note: uneven separation between beams can be considered
· For scenario-B, uni-directional, UE parameter:
· Number of beam(s) per UE panel
· Option 1: 1 beam per UE panel 
· Option 2: 2 beams per UE panel 
· Option 3: 7 beams per UE panel
· 2 panels assumed to be implemented in the UE side; 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search 

Observation1: In Scenario B, the number of Rx beam can be > 1 in unidirectional deployment, and >2 in bi-directional deployment.  

Based on the discussion in deployment scenario, we see the number of Rx beam can be optimized separately based on different scenario. A simple signaling method of determine the UE Rx beam can be defined, based on SSB index signaling per RRH and whether this is uni-directional or bi-directional deployment. In current specification, SSB index is signaled per cell, and agnostic to RRH index. In eMIMO discussion, the RRH in implicitly signaled using CoreSetPoolIndex for mTRP transmission. Here we propose to further signal SSB index per RRH, and define UE Rx beam based on the number of SSB per RRH. For example, when the number of SSB per RRH is one, and unidirectional deployment is used, number of Rx beam = 1 will be used in RRM requirement. If number of SSB per RRH is 2, and bi-directional deployment is used, number of Rx beam = 2.  

The SSB index per RRH signaling, and uni-directional and bi-directional signaling can be further used to determine one-time large TA adjustment when the UE switches beam in uni-directional deployment in Scenario B. As shown in Fig. 1, when TCI state switching happens from one RRH to another RRH in uni-directional SFN deployment, large TA adjustment is expected. For example, with DPS transmission scenario, when the UE is switching from TCI state associated with SSB index 5 to TCI state associated with SSB index 6, the propagation delay can be increased by more than 2us with Ds=700m. One-time large TA adjustment is needed based on DL SSB received timing change. However, when the UE is switching from TCI state associated with SSB index 4 to TCI state associated with SSB index 5, then no one time large TA is expected. To assist UE performs one time TA adjustment, network can signal the SSB index per RRH and uni-directional deployment to UE. When UE is switching TCI state associated with SSB index within one RRH, no large one time TA adjustment is allowed.      
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Fig.1 Example of signaling SSB index per RRH. 


Proposal 2: Enable network signaling of SSB index per RRH and whether this is uni-directional or bi-directional deployment. The signaling can be used to indicate number of Rx beam to be used in RRM requirement, and whether one-time large TA adjustment is allowed.  
3	Summary
In this paper, we provide our view on general aspect of RRM enhancement for HST FR2.   

 
Observation 1: In Scenario B, the number of Rx beam can be > 1 in unidirectional deployment, and >2 in bi-directional deployment.  
 
Proposal 1: In Scenario A, the number of Rx beam is 1 in unidirectional deployment, and 2 in bi-directional deployment.  

Proposal 2: Enable network signaling of SSB index per RRH and whether this is uni-directional or bi-directional deployment. The signaling can be used to indicate number of Rx beam to be used in RRM requirement, and whether one-time large TA adjustment is allowed.  
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