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Introduction
This is the WF to capture all agreements and open issues in [100-e][217] NR_HST_FR1_enh_RRM for RAN4#100e meeting
[bookmark: _Hlk68629903]Topic #1: intra-frequency measurements 
Sub-topic 1-1 NSCC_SSB for CSSFoutside_gap,i
Issue 1-1: NSCC_SSB for CSSFoutside_gap,i 
· Agreements
· NSCC_SSB clarification/correction should cover both non-HST and HST, i.e. unified NSCC_SSB design for both HST and non-HST. FFS from which release to have NSCC_SSB clarification/correction.
· Open issues
· Continue to discuss from which release to have NSCC_SSB clarification/correction:
· Option 1: from Rel-15
· Option 2: from Rel-17, i.e. R15/R16 UEs are not impacted. FFS whether to introduce UE capability or using AccessStratumRelease to differentiate the expected UE behaviour between R15/R16 UEs and R17 UEs.
· Option 3: from Rel-16 , i.e. R15 UEs are not impacted. FFS whether to introduce UE capability or using AccessStratumRelease to differentiate the expected UE behaviour between R15 UEs and R16 UEs

Sub-topic 1-2 Kp
Issue 1-2: Kp for deactivated Scell measurement 
· Agreements
· The Kp modification for measurement on deactivated SCC agreed in Rel-15 maintenance shall also apply to R17 HST. And the details are:
· Time period for PSS/SSS detection, deactivated Scell (FR1):
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(5 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	When [RRM enhancement for high speed] is not configured, M2 = 1.5; When [RRM enhancement for high speed is configured], M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1



· Time period for time index detection, deactivated Scell (FR1):
	DRX cycle
	TSSB_time_index_intra

	No DRX
	Ceil(3 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(3 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(3 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	When [RRM enhancement for high speed] is not configured, M2 = 1.5; When [RRM enhancement for high speed is configured], M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1



· Measurement period, deactivated Scell (FR1):
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	ceil( 5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 160ms
	ceil(5 x Kp) x max(measCycleSCell, M2 Note 1 x DRX cycle) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x Kp) x max(measCycleSCell, M2 Note 1 x DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 2 x Kp ) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1
NOTE 2:	Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms



[bookmark: _Hlk68618015]Topic #2: inter-frequency measurements
 Sub-topic 2-1: inter-frequency measurement in idle state
Issue 2-1: whether to define the enhancement for inter-frequency measurement in idle mode for HST
· Agreements
· Define the enhancement for inter-frequency measurement in IDLE mode for HST
· Support of HST Idle mode inter-frequency measurement enhancements is an optional UE feature without capability signalling
· UEs not supporting inter-frequency measurement enhancements shall meet the existing inter-frequency measurement requirements

Issue 2-2: how to perform the enhancement for inter-frequency measurement in idle mode for HST
· Option 1 (QC, CATT, CMCC, Ericsson): using the same requirement as for intra-frequency measurement for HST
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter
[s] (number of DRX cycles)

	
	
	
	
	

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

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)
	

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)
	

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
	



· Option 2 (OPPO, HW, MTK, vivo, Xiaomi): The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	
	
	

	0.32
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12)
	1.28 (2)
	1.92 (3)

	1.28
	12.8(10) 
	1.28 (1)
	3.84 (3)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.



[bookmark: _Hlk79480394]Issue 2-3: FFS on the principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured
· Option 1 (CATT, CMCC, OPPO, Ericsson, HW, MTK, QC, vivo, Xiaomi): NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode
· Option 2: FFS

Sub-topic 2-2: inter-frequency measurement with MG, connected state
Issue 2-4: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
· Option 1 (QC, Nokia): 
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When high speed is not configured, M2 = 1.5; When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1




· Option 2 (CATT, MTK, OPPO, vivo, HW):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.



· Option 3 (Ericsson, Nokia):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, N Note 4  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(N Note 4 M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	N Note 4  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 4:	When highSpeedMeasFlag-r16 is not configured, N = 8; otherwise N = 5.




· Option 4 (Apple):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	Max(600ms, Ceil(8*M2/1.5) * Max(MGRP, SMTC period)) * CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*M2 Note 3) * Max(MGRP, SMTC period, DRX cycle)) * CSSFinter

	DRX cycle > 320ms
	Ceil(8*M2/1.5) * DRX cycle * CSSFinter

	NOTE 1:  DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:  In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  When high speed is not configured, M2 = 1.5; When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1



· Option 5 (CMCC):
	Condition NOTE1,2
	T PSS/SSS_sync_inter

	No DRX
	Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle≤ 320ms
	Max(600ms, Ceil(6  M Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Y Note 4 DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	M = 1.5 if SMTC periodicity > 40 ms, otherwise M=1
NOTE 4:	Y= 4 when SMTC <= 40ms, Y= 6 when SMTC > 40ms



· Option 6 (QC, Nokia, CMCC, Ericsson, Xiaomi): 
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1




Issue 2-5: measurement delay requirement for inter-frequency measurement with MG in HST in connected state for HST
· Agreements:
	DRX cycle
	T SSB_measurement_period_intra for FR1 HST

	No DRX
	max(200ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(200ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2

	160ms < DRX cycle ≤ 320ms
	ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2

	DRX cycle>320ms
	N4 x DRX cycle x CSSFinter
N4 = 4 x M2

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1



Topic #3: other
Sub-topic 3-1: L1-SINR
Issue 3-1: whether L1-SINR measurement is applicable to HST
· Option 1 (CMCC, vivo): Yes. The configuration of CMR/IMR is up to network configuration, there is no restriction on L1-SINR for HST scenario 
· Option 2 (MTK, OPPO, Ericsson, HW, Apple, QC, Nokia, Intel): RAN4 needs to confirm whether L1-SINR measurement is applicable for HST or not

Issue 3-2: If L1-SINR measurement is applicable to HST, whether it is necessary to specify upper bound of side condition for L1-SINR measurement
· Companies are encouraged to evaluate whether an applicable upper bound for L1-SINR is needed and what is the concrete value of the upper bound, if needed.
· Following is the simulation assumption for information
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1
	3.6 GHz

	channel
	AWGN

	BS transmit antennas for CSI-RS
	1 tx

	UE receive antennas
	2 rx

	Data channel subcarrier spacing
	The same as CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples)
	1 sample

	Subcarrier spacing
	15 kHz; 30 kHz

	CSI-RS periodicity
	5 ms

	Carrier frequency offset
	Option 1:
972Hz for 15kHz;
1667Hz for 30kHz
	Option 2:
1944Hz for 15kHz;
3334Hz for 30kHz

	Propagation condition
	High speed train condition specified in Table G.3 in TS 38.104

	Number of PRBs
	48

	Density
	3

	Side condition (SNR) on CMR
	-3 dB

	Frequency tracking
	TRS 




Sub-topic 3-2: SCell link recovery
Issue 3-3: Scell link recovery
· Agreements:
· For Scell link recovery for HST:
· There is no limitation on the number of band(s)in the spec, it depends on network
· UE capability of maxNumberSCellBFR-r16 introduced in Rel-16 can be reused
· The requirements of Scell link recovery for non-HST can be applied for HST
· the requirements of Scell link recovery for non-HST include BFD, CBD, beam failure recovery in SCell
· FFS: Performance degradation may occur when total evaluation period is longer than 5 secs in HST

Sub-topic 3-3: CSSF
Issue 3-4: CSSF
· Agreements
· For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec
· FFS: Performance degradation may occur when total evaluation period is longer than 5 secs in HST

Sub-topic 3-4: signalling
Issue 3-5-1: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements
	Background for information:
According to current RAN2 spec TS38.331, highSpeedMeasFlag-r16 is configured in IE ServingCellConfigCommon and IE ServingCellConfigCommonSIB. And the IE ServingCellConfigCommon is used to configure cell specific parameters when configuring a UE with a SCells.



· Option 1: Yes
· Option 2: No

Issue 3-5-2: for inter-frequency measurement, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced requirements
· Option 1: Yes
· Option 2: No

Issue 3-6-1: for idle state, whether NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Option 1: Yes
· Option 2: No

Issue 3-6-2: for connected state, whether NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Option 1: Yes
· Option 2: No

Sub-topic 3-5: release independent 
Issue 3-7: release independent
· FFS whether Rel-17 NR HST RRM enhancement can be release independent from Rel-15

Reference 
R4-2103678 WF on RRM for NR HST, RAN4#98-e
R4-2105793 WF on RRM for NR HST, RAN4#98-e-bis
R4-2108341 WF on RRM for NR HST, RAN4#99-e
