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Background
This contribution is to capture the agreements and the directions of further discussions for the email discussion of Rel-17 NR HST FR2 enhancements RRM core requirements in RAN4 #101, with the email thread identifier “[100-e][216] NR_HST_FR2_RRM_1”.
This e-mail thread will capture the e-mail discussions for the following sub-agenda items for FR2 HST RRM
· 8.9.4.1 General
· 8.9.4.2 Number of RX beams
· 8.9.4.3 Idle/Inactive and connected state mobility requirements
The detailed discussions related to the WF can be found in the e-mail discussion summary [R4-2120358].

WF on Topic#1: General
Network signaling
Signaling for differentiation between Scenario-A and Scenario-B
	GtW Agreement:
Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements



Signaling of uni-/bi-directional operation
	Way forward:
Discuss further a need to introduce network signaling:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signaling of uni-/bi-directional operation is not needed.



Signaling of network assistance information
	Way forward:
· Further discuss signaling of RRH SSB configuration:
· Option1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs when deployment parameters Dmin and Ds are similar for adjacent RRHs.
· Option 3: The system can work without such assistance signaling
· FFS, whether and which assistance signaling is needed to resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation.
· FFS, whether to consider a change of RRH panel orientation of RRH panel in uni-directional deployment
· FFS, whether network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes



UE capabilities
Capability to support different RX beam sweeping number
	Way forward:
Further discuss UE capability to support different RX beam sweeping number:
· Option 1: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.



Capability to support HST FR2 scenario
	Agreement:
It is not necessary to introduce UE capability to indicate the support of FR2 HST.



Capability to change RX beam sweep number
	Agreement:
No need for CPE capability to change beam sweep number in uni-/bi-directional operation.



CR work split (Informational)
The companies have indicated their interest to be responsible for CRs to the following section of TS 38.133:
	TS 38.133 section number
	TS 38.133 section title
	Responsible company

	4
	SA: RRC_IDLE state mobility

	4.1
	Cell Selection
	

	4.2
	Cell Re-selection
	ZTE

	5
	SA: RRC_INACTIVE state mobility

	5.1
	Cell Re-selection
	

	6
	RRC_CONNECTED state mobility

	6.1
	Handover
	Ericsson

	6.2
	RRC Connection Mobility Control
	Ericsson

	7
	Timing

	7.1
	UE transmit timing
	Nokia

	7.2
	UE timer accuracy
	

	7.3
	Timing advance
	

	7.4
	Cell phase synchronization accuracy
	

	7.7
	deriveSSB-IndexFromCell tolerance
	

	8
	Signalling characteristics

	8.1
	Radio Link Monitoring
	CATT

	8.5
	Link Recovery Procedures
	CATT

	8.10
	Active TCI state switching delay
	Samsung

	8.12
	Uplink spatial relation switch delay
	Samsung

	9
	Measurement Procedure

	9.2
	NR intra-frequency measurements
	Nokia

	9.5
	L1-RSRP measurements for Reporting
	ZTE

	9.8
	L1-SINR measurements for Reporting
	Huawei

	9.10
	CSI-RS based L3 measurements
	Huawei




WF on Topic#2: Number of RX beams from RRM perspective
The scope of RRM requirements

Requirements for Scenario-A and Scenario-B
	GtW Agreements:
· Define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE
· Set 1: 2 RX beams
· Set 2: 6 RX beams
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
· Note: the applicability of Set 1/2 requirements to the FR2 HST scenarios will be captured in the TR



RRM requirements for uni-directional and bi-directional deployments
	Agreements:
No separate requirements for uni-/bi-directional deployments are needed.



Scenario-B requirements

Requirements for RRH deployment on both sides of the track
	Agreements:
Consideration of RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)

Way forward:
FFS, whether it is necessary and how to address scenario-B (Set 2) with two-side RRH




WF on Topic#3: RRC Idle/Inactive and connected state mobility requirements
Enhancement of measurement requirements in CONNECTED state
DRX upper bound for enhanced RRM HST FR2 requirements
	Agreement:
Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
Way forward:
FFS, whether different requirements shall be defined for requirement Set1 and Set 2.



M2 scaling factor for short DRX
	Way forward from GtW:
· Baseline: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1
· FFS if a different scaling factor is needed for scenario-B with two-side RRH



Potential mobility issue when UE is moving in the direction opposite to the RRH TX beams
	Way forward:
· RAN4 to consider solutions to potential mobility issue when UE is moving in the direction opposite to the RRH TX beams in Scenario A are not precluded.
· FFS whether 80 ms DRX cycle length can be supported in Scenario A for UE moving in the direction opposite to the RRH TX beams
· Other solutions are not precluded



Connection Re-establishment requirement
	Way forward:
Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Time to identify Known NR cell
· Option 1: MAX (TBD, 5 x N1 x TSMTC), the value of N1 refers to agreed RX beam number
· Option 1a: TBD is 400 ms
· Option 1b: TBD is: 200 ms
· Option 2: Do not introduce any enhancements
· Time to identify unknown NR cell
· Option 1: MAX (1000 ms, 10 x N1 x TSMTC)), the value of N1 refers to agreed RX beam number
· Option 2: Do not introduce any enhancements




Handover
	Agreements:
· Do not enhance requirements for HO to unknown cell.
· If the target cell is a known cell, then Tsearch = 0 ms.
Way forward:
FFS, whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.



IDEL/INACTIVE state mobility
	Agreements:
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.
Way forward:
FFS, enhancement of requirement at DRX cycle length 320ms:
· Option 1:

	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	[2.56 x N1 x M2 (8 x N1 x M2)] 
	[0.32 x N1 x M3 (1 x N1 x M3) ]
	[0.96 x N1 x M4 (3 x M4) ]
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


· Option 1-a: N1 = 3
· Option 1-b: N1 refers to the agreed Rx numbers
· Option 2: N1 refers to the agreed Rx numbers
· Other options/enhancements are not precluded



