[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#98-e                	 R4-2101138
E-meeting, Jan 25th – Feb 5th, 2021

[bookmark: _GoBack]Source:	Nokia, Nokia Shanghai Bell 
Title:	On expected RRM impact for HST in FR2
Agenda item:	11.7.4
Document for:	Discussion
Introduction
Work item on NR support for high speed train scenario in FR2 [1] started in the last RAN4 meeting with the discussion about deployment scenarios. In this RAN4 meeting, the RRM part of the work item starts with the following scope: 
· Study and specify the UE RRM core requirements 
· Stage 1: Study and identify RRM requirements impacts 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 
· Stage 2: Specify enhanced RRM requirements based on outcome of Stage 1
In this contribution, we discuss the expected impact on RRM requirements in TS 38.133 based on the WID scope.
General
In the following, we will discuss the sections in TS 38.133 that were impacted by the Rel-16 HST work item for FR1 and other sections listed in the WID. We will analyse the possible need for updates in these sections due to introducing HST in FR2. In the discussion we will refer to regular Rel-15/16 NR requirements as “non-HST” or “non-HST NR” requirements for clarity.
Before going to the detailed discussion on the impacted sections, we would like to briefly discuss two issues that are general for the requirements.
Deployment scenarios
In the previous RAN4 meeting, the following deployment scenarios were agreed in the WF on NR support for HST in FR2 [2]:
	· FR2 HST Deployment Scenario:
· RAN4 at least consider the following deployment scenario: 
· Ds and Dmin: Take the following 5 scenarios as basic assumption.
· [image: ]
· Scenario 2 and 4 shall be considered with high priority. 
· Dmin for [5m, 20, 30 and 50 meters] if found to be necessary
· DRRH_height: 15m as basic assumption;
· [10,20m] if found to be necessary 
· DUE_height: 5m.
· Tunnel Deployment Scenario
· RAN4 further study tunnel deployment scenario for FR2 HST.
· Subcarrier Spacing
· Option-1: SCS = 120kHz
Option-2: Consider both SCS = 120kHz and 60kHz.



For the RRM requirements to be defined for HST in FR2, RAN4 should agree which of the agreed deployment scenarios is to be used as a reference for the RRM enhancements.
RAN4 to discuss which deployment scenario is to be used as the reference for RRM requirements to be defined for HST in FR2.
DRX
Additionally, we would like to discuss the necessity of requirements for DRX mode for HST in FR2. Since the UE devices being discussed for the HST FR2 work item are train-mounted CPEs, power consumption should not be as severe issue as it is for regular UEs. This is why RAN4 should consider whether including DRX mode is necessary or whether it would be enough to concentrate only on non-DRX mode in this work item. Our initial view is that DRX mode may not be needed. Thus, it may be sufficient to define requirements only for non-DRX mode.
RAN4 to consider not including DRX mode in the requirements for a UE (CPE) operating in HST mode in FR2.
Discussion on expected RRM impact
In this section, we discuss the RRM requirements on general level, referring to DRX and non-DRX mode, without taking a stand on whether requirements for DRX mode will be introduced for FR2 HST or not. We will also not discuss different deployment scenarios yet. In the discussion, CPE is referred to as “UE”.
Cell Re-selection in RRC_IDLE state mobility
Measurements on intra-frequency NR cells
	The changes that were introduced for HST in FR1:
4.2.2.3     Measurements of intra-frequency NR cells
· Definition of the parameter NEUTRA_carrier_HST (the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list)
· Definition of Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with RRM enhancements for high speed as well as the requirements in Table 4.2.2.3-2.

Table 4.2.2.3-2: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with highSpeedMeasFlag-r16 (Frequency range FR1)
	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 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






Requirements for intra-frequency measurement requirements for RRC IDLE mode were defined for HST in FR1 separately from non-HST NR.
In non-HST NR, the requirements for Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST for FR1 and FR2 (Table 4.2.2.3-1) differ by a scaling factor N1, which depends on the DRX cycle length for UE supporting power class 2, 3 or 4 (N1 = 8, 5, 4, 3 for DRX cycle length 0.32 s, 0.64 s, 1.28 s, 2.56 s, respectively) and is always 8 for UE supporting power class 1. 
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
For non-HST NR, the difference between FR1 and FR2 intra-frequency measurement requirements for RRC IDLE mode is the scaling factor 8, 5, 4 or 3 depending on the DRX cycle length and power class.
In our view, the requirements defined for FR1 HST in Table 4.2.2.3-2 can be used as a starting point for the discussion about the requirements for FR2 HST cell re-selection in IDLE mode. RAN4 should discuss whether the same scaling factors as used to differentiate FR1 and FR2 cell re-selection requirements in non-HST NR in Table 4.2.2.3-1 could also be used to differentiate the requirements for FR1 and FR2 HST in Table 4.2.2.3-2 or would some other scaling factors be more suitable. RAN4 should also discuss whether any other changes would be needed for FR2 requirements compared to the FR1 HST requirements in Table 4.2.2.3-2 e.g related to factor M2.
RAN4 to use cell re-selection requirements defined for FR1 HST in Table 4.2.2.3-2 as the starting point for discussion on cell re-selection requirements for FR2 HST. 
RAN4 to evaluate whether same scaling factor, N1, used in non-HST NR in Table 4.2.2.3-2 for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra can be re-used for FR2 HST, or whether different scaling factors are needed.
Measurements on inter-frequency NR cells
Inter-frequency cell re-selection requirements for NR cells in RRC IDLE mode are defined in Table 4.2.2.4-1. No enhancements for this table were made in the Rel-16 HST for FR1 work item, which implies that the non-HST inter-frequency measurement requirements apply for HST in FR1 as well.
Table 4.2.2.4-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.



The difference between the requirements for FR1 and FR2 is the scaling factor N1 of 8, 5, 4 or 3 depending on the DRX cycle length similarly as for intra-frequency requirements. 
Non-HST FR1 inter-frequency measurement requirements for RRC IDLE mode apply also for HST in FR1.
The difference between non-HST FR1 and FR2 inter-frequency measurement requirements for RRC IDLE mode is the scaling factor N1 = 8, 5, 4 or 3 depending on the DRX cycle length and power class.
Before defining requirements for inter-frequency measurements in RRC IDLE mode for FR2 HST, RAN4 should discuss whether inter-frequency measurements are needed for a UE operating in HST mode in FR2. According to the WID [1], only NR SA single carrier scenario in FR2 is supported in this WI. However, this does not as such exclude the need for UE performing an inter-frequency reselection. Therefore, RAN4 should discuss whether inter-frequency measurements should be discussed as part of the work item or not. If inter-frequency measurements are considered needed and part of the work item, RAN4 should discuss whether the requirements can be the same or different as for non-HST NR in FR2.
RAN4 to discuss whether inter-frequency measurements in RRC IDLE mode are needed for a UE operating in HST mode in FR2.
If inter-frequency measurements in RRC IDLE mode are agreed to be needed, RAN4 to evaluate whether the requirements need to be differentiated from non-HST NR measurement requirements for FR2.
Measurements on inter-RAT E-UTRAN cells
	Changes that were introduced for HST in FR1:
4.2.2.5    Measurements of inter-RAT E-UTRAN cells
· Definition of the parameter NEUTRA_carrier_HST (the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list)
· Definition of Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST for UE configured with RRM enhancements for high speed as well as the requirements in Table 4.2.2.5-2.

Table 4.2.2.5-2: Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST for UE configured with highSpeedMeasFlag-r16
	DRX cycle length [s]
	Tdetect,EURAN_HST [s] (number of DRX cycles)
	Tmeasure,EUTRAN_HST [s] (number of DRX cycles)
	Tevaluate,EUTRAN_HST
[s] (number of DRX cycles)

	
	
	
	

	0.32
	4.16 (13)
	0.64 (2)
	0.96 (3)

	0.64
	7.68 (12)
	1.28 (2)
	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)







For HST in FR1, requirements for Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST in Table 4.2.2.5-2 were defined to be different compared to non-HST NR.
For non-HST UE, the requirements for Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST  in Table 4.2.2.5-1 are not differentiated between FR1 and FR2.
Similarly as for inter-frequency measurements, RAN4 should discuss whether inter-RAT measurements are needed for a UE operating in HST mode in FR2. It should be clarified, whether it is expected that a UE operating in HST mode in FR2 may perform a reselection to an inter-RAT cell or not. If this is seen as a relevant case, RAN4 should evaluate whether the existing requirements for HST in FR1 can be directly reused.
RAN4 to discuss whether inter-RAT measurements in RRC IDLE mode are needed for a UE operating in HST mode in FR2.
If inter-RAT measurements in RRC IDLE mode are agreed to be needed, RAN4 to evaluate whether the requirements in Table 4.2.2.5-2 are applicable also for FR2 HST.
Measurement requirements in RRC CONNECTED mode
NR intra-frequency measurements
	For NR intra-frequency measurement requirements in clause 9.2, the following changes were made in the Rel-16 HST for FR1 work item:
9.2.5    Intrafrequency measurements without measurement gaps
9.2.5.1    Intrafrequency cell identification
· Time period for PSS/SSS detection in Table 9.2.5.1-1 + Time period for time index detection in Table 9.2.5.1-3: parameter M2 is defined separately for HST and non-HST, for HST depending on the SMTC periodicity

Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(M2 Note 2x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra

	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:	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.



Table 9.2.5.1-3: Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil (M2 Note 2 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

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

	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:	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



9.2.5.2    Measurement period
· Requirements for measurements period for intra-frequency measurements are added in Table 9.2.5.2-5 for HST in FR1.

Table 9.2.5.2-5: T SSB_measurement_period_intra When highSpeedMeasFlag-r16 is configured (Frequency range FR1
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX Note 2
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 160ms
	max(200ms, ceil(5 x M2 Note 2 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x M2 Note 2 x Kp) x max(SMTC period,DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 3 x Kp ) x DRX cycle x CSSFintra

	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
NOTE 3:	Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms



9.2.6    Intra-frequency measurements with measurement gaps
9.2.6.2    Intra-frequency cell identification
· Time period for PSS/SSS detection in Table 9.2.6.2-1 + Time period for time index detection in Table 9.2.6.2-3: parameter M2 is defined separately for HST and non-HST, for HST depending on the SMTC periodicity

Table 9.2.6.2-1: Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(M2Note 1x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	5 x max(MGRP, 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.



Table 9.2.6.2-3: Time period for time index detection (Frequency range FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, 3 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(M2Note 1x 3) x max(MGRP, SMTC period,DRX cycle) x CSSFintra)

	DRX cycle>320ms
	3 x max(MGRP, 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.



9.2.6.3    Intrafrequency Measurement Period
· Requirements for measurements period for intra-frequency measurements are added in Table 9.2.6.3-3 for HST in FR1.

Table 9.2.6.3-3: Measurement period When highSpeedMeasFlag-r16 is configured (Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, 5 x max(MGRP, SMTC period)) Note 1 x CSSFintra

	DRX cycle≤ 160ms
	max(200ms, ceil(M2Note 2 x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	max(200ms, ceil(M2Note 2 x 4) x max(MGRP, DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Y Note 3 x max(MGRP, DRX cycle) x CSSFintra

	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
NOTE 3:	Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms







Time period for PSS/SSS detection and time index detection
For intra-frequency measurements in RRC CONNECTED mode with and without measurement gaps, in the requirements for time period for PSS/SSS detection and time period for time index detection, parameter M2 is defined separately for HST and non-HST in FR1, for HST depending on the SMTC periodicity.
For non-HST in FR1, time period for PSS/SSS detection for FR1 and FR2 differs in parameters Mpss/sss_sync_w/o_gaps/ Mpss/sss_sync_with_gaps and Klayer1_measurement depending whether the requirement is for measurements with or without measurement gaps (Tables 9.2.5.1-2 and 9.2.6.2-2)
Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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



Table 9.2.6.2-2: Time period for PSS/SSS detection (FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, Mpss/sss_sync_with_gaps x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x Mpss/sss_sync_with_gaps) x max(MGRP, SMTC period, DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Mpss/sss_sync_with_gaps x max(MGRP, DRX cycle) x CSSFintra



Time period for PSS/SSS detection is different for FR1 and FR2 for a UE operating in non-HST NR mode.
RAN4 should evaluate whether for HST in FR2 it is sufficient to replace the scaling factor 1.5 in the requirement for time period for PSS/SSS detection with the same factor M2 as was done to add support for HST in FR1. (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.)
For the requirement for time period for PSS/SSS detection, RAN4 to evaluate whether the factor M2 as defined in Tables 9.2.5.1-1 and 9.2.6.2-1 for FR1 HST can also be used to cover FR2 HST requirements in Tables 9.2.5.1-2 and 9.2.6.2-2 for non-HST in FR2 NR.
Time period for time index detection is not defined for FR2, so these requirements do not need to be discussed for HST in FR2.
Measurement period
For intra-frequency measurements in RRC CONNECTED mode with and without measurement gaps, measurement period was defined separately for HST from non-HST in FR1. For FR1 HST DRX cycle split in the requirements is different from non-HST, and parameters M2 and Y are added.
For non-HST in FR1, the difference in measurement period requirements between FR1 and FR2 measurements is that a longer measurement period is allowed for FR2 measurements (Tables 9.2.5.2-1 and 9.2.5.2-2 below as an example for measurements without gaps). For example, for non-DRX case the requirement for FR1 is max(200ms, 5 x max(MGRP, SMTC period)) x CSSFintra and the requirement for FR2 is max(400ms, Mmeas_period with_gaps  x max(MGRP, SMTC period)) x CSSFintra. 
Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra

	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



Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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



RAN4 should discuss what kind of differentiation from the FR1 HST requirements in Tables 9.2.5.2-5 (without gaps) and 9.2.6.3-3 (with gaps) would be needed to cover intra-frequency measurement period requirements for HST in FR2. It should be discussed, whether the parameters Mmeas_period with_gapsI and Klayer1_measurement as well as the parameters M2 and Y introduced for FR1 HST are feasible to be used also for HST in FR2, and whether other differentiation is needed.
RAN4 need to evaluate whether the existing measurement period is suitable for intra-frequency measurements with and without gaps for HST in FR2, taking into account the feasibility of parameters Mmeas_period with_gapsI and Klayer1_measurement, as well as the parameters Y and M2 introduced for HST in FR1.
NR inter-frequency measurements
Similarly as for RRC IDLE mode, RAN4 should initially discuss whether inter-frequency measurements are needed for RRC CONNECTED mode in FR2 HST mode. For FR1 HST mode, no new requirements were introduced, which means that the requirements defined for non-HST NR apply also for HST in FR1.
Non-HST FR1 inter-frequency measurement requirements for RRC CONNECTED mode apply also for HST in FR1.
RAN4 to discuss whether inter-frequency measurements in RRC CONNECTED mode are needed for a UE operating in HST mode in FR2.
If inter-frequency measurements in RRC CONNECTED mode are agreed to be needed, RAN4 to evaluate whether the existing non-HST NR measurement requirements for FR2 are sufficient.
Inter-RAT measurements
	The following changes were introduced in HST FR1 work item:
9.4.2    NR − E-UTRAN FDD measurements
9.4.2.3    Requirements when DRX is used
· Requirements for identifying a newly detectable E-UTRAN FDD cell for HST in FR1 are introduced in Table 9.4.2.3-2.

Table 9.4.2.3-2: Requirement to identify a newly detectable E-UTRAN FDD cell for UE configured with RRM enhancement for high speed
	DRX cycle length (s)
	TIdentify, E-UTRAN FDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.2.2 apply
	Non-DRX requirements in clause 9.4.2.2 apply

	0.16<DRx cycle<=0.32
	 Note 1(15*CSSFinterRAT)
	

	0.32<DRx cycle <= 0.64
	Note 1(10*CSSFinterRAT)
	

	DRx cycle = 1.024
	Note 1(10*CSSFinterRAT)
	Note 1(10*CSSFinterRAT)

	DRx cycle = 1.28
	Note 1(8*CSSFinterRAT)
	Note 1(8*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT is as defined in clause 9.4.2.2.



9.4.3    NR − E-UTRAN TDD measurements
9.4.3.3    Requirements when DRX is used
· Requirements for identifying a newly detectable E-UTRAN TDD cell for HST in FR1 are introduced in Table 9.4.3.3-2.

Table 9.4.3.3-2: Requirement to identify a newly detectable E-UTRAN TDD cell for UE configured with RRM enhancement for high speed
	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.16<DRx cycle<=0.32
	 Note 1(15*CSSFinterRAT)
	

	0.32<DRx cycle <= 0.64
	Note 1(10*CSSFinterRAT)
	

	DRx cycle = 1.024
	Note 1(10*CSSFinterRAT)
	Note 1(10*CSSFinterRAT)

	DRx cycle = 1.28
	Note 1(8*CSSFinterRAT)
	Note 1(8*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT is as defined in clause 9.4.3.2.







For FR1 HST, requirement to identify a newly detectable E-UTRAN cell defined separately from non-HST in Tables 9.4.2.3-2 (FDD) and 9.4.3.3-2 (TDD). There is no differentiation between FR1 and FR2.
Again, similarly as for RRC IDLE mode, RAN4 should discuss whether E-UTRAN inter-RAT measurements for a UE operating in HST mode in FR2 are needed in RRC CONNECTED mode. If the requirements are considered necessary, RAN4 should agree whether the requirements defined for HST in FR1 are suitable also for HST in FR2.
RAN4 to discuss whether inter-RAT measurements in RRC CONNECTED mode are needed for a UE operating in HST mode in FR2.
If inter-RAT measurements in RRC CONNECTED mode are agreed to be needed, RAN4 to agree whether the requirements in Tables 9.4.2.3-2 and 9.4.3.3-2 are applicable also for FR2 HST.
L1-RSRP measurements for Reporting
	The following changes were introduced in HST FR1 work item:
9.5.4    L1-RSRP measurement requirements
9.5.4.1    SSB based L1-RSRP Reporting
· Parameter K for TL1-RSRP_Measurement_Period_SSB is defined separately in Table 9.5.4.1-1 when HST is configured
Table 9.5.4.1-1: Measurement period TL1-RSRP_Measurement_Period_SSB for FR1
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB))

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

	Note 1:	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:	K = 1 when TSSB ≤ 40 ms and highSpeedMeasFlag-r16 are configured; otherwise K = 1.5.



9.5.4.2    CSI-RS based L1-RSRP Reporting
· Parameter K for TL1-RSRP_Measurement_Period_CSI-RS is defined separately in Table 9.5.4.2-1 when HST is configured
Table 9.5.4.2-1: Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR1
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TCSI-RS))

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

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.
Note 3:	K = 1 when TCSI-RS ≤ 40 ms and highSpeedMeasFlag-r16 are configured; otherwise K = 1.5.







For HST in FR1, requirements for measurement period TL1-RSRP_Measurement_Period_SSB and TL1-RSRP_Measurement_Period_CSI-RS were differentiated from non-HST in FR1 by changing the value of parameter K from 1.5 to 1 for HST.
For non-HST NR, the requirements for FR1 and FR2 differ with the scaling factor N=8 as in Table 9.5.4.1-2 for example.
Table 9.5.4.1-2: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

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

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

	Note:	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.



For non-HST NR, the requirements for FR1 and FR2 differ with the scaling factor N=8.
RAN4 should discuss whether it is sufficient to add similar new definition for factor K for the requirements in FR2 to differentiate the L1-RSRP measurement period for HST and non-HST NR, and whether it would be necessary to change the requirements for FR2 further.
For L1-RSRP measurement period, RAN4 to discuss whether introducing factor K=1.5 for non-HST and K=1 for HST can cover the requirements for HST in FR2 in Tables 9.5.4.1-2 (SSB) and 9.5.4.2-2 (CSI-RS) – similarly as was done for HST in FR1.
Handover requirements
There were no changes made in the handover delay requirements in clause 6.1 for HST in FR1, which means that the requirements for FR1 handovers for non-HST NR apply also for HST in FR1.
For FR1 HST, the same handover delay requirements as defined for non-HST NR apply.
The difference between FR1 and FR2 handover delay requirements for non-HST NR is the scaling factor 8 for an unknown intra-frequency or inter-frequency target cell for the parameter Tsearch. For a UE operating in HST mode in FR2, RAN4 should discuss whether the handover delay defined for a UE in non-HST mode in FR2 is suitable, or whether the scaling factor would need to be changed.
RAN4 to discuss whether handover delay requirements for UE in non-HST mode in FR2 can also apply for a UE operating in HST mode in FR2.
Based on our initial simulation results, which are shown in our company contribution [3], we have observed no significant problems with handovers when inter-cell interference or measurement relaxation is not included in the simulation. Although this is just an initial analysis, based on the results in [3] it seems that the NR FR2 handover delay could be feasible also for HST in FR2.
RLM requirements
For HST in FR1, the RLM requirements were not updated, meaning that non-HST RLM requirements apply. 
For HST in FR1, non-HST RLM requirements apply.
For FR2, the evaluation period for non-HST RLM differs for example by the scaling factor N, which equals to 8. There are also differences in the factor P, which depends on the RLM RS resource overlap with measurement gaps. RAN4 should discuss, whether the scaling factor N=8 is suitable for HST as well or would there be a need to change the value. The value for factor P depends on the use of measurement gaps, which again depends on whether inter-frequency and inter-RAT measurements are included in the WI.
RAN4 to discuss whether in the RLM evaluation period for Qout and Qin the scaling factor N=8 and the factor P for non-HST in FR2 are also suitable for HST in FR2.
Based on our initial simulation results in [3], we have not observed any significant problems with the radio link failure rates, when inter-cell interference and measurement relaxation is not included in the study. This indicates that based on this initial analysis, the current NR FR2 RLM requirements may be sufficient.
Link recovery requirements
There were no changes made in the link recovery requirements in clause 8.5 for HST in FR1, which means that the requirements for FR1 link recovery procedures - beam failure detection and candidate beam detection - for non-HST NR apply also for HST in FR1.
For HST in FR1, link recovery requirements for non-HST NR apply.
For non-HST NR, similarly to RLM, the requirements for FR1 and FR2 differ with the scaling factor N=8 and the factor P. Also for beam failure and candidate beam detection requirements RAN4 should consider whether these factors are suitable for HST in FR2.
RAN4 to discuss whether in the beam failure and candidate beam detection evaluation period for Qout the scaling factor N=8 and the factor P for non-HST in FR2 are also suitable for HST in FR2.
Summary of the discussed requirements
After discussing the RRM requirements for HST in FR1 and FR2 in a detailed manner in this paper, below we have summarized the discussion in Table 1.
Table 1: Summary of HST requirements for FR1 and FR2.
	Section in 38.133
	Requirements for non-HST in FR1
	Requirements for HST in FR1
	Requirements for non-HST in FR2
	Summary of the discussed requirement need for HST in FR2

	4.2.2.3     Measurements of intra-frequency NR cells
	Table 4.2.2.3-2
- Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	Table 4.2.2.3-2
	Table 4.2.2.3-2
- Difference from FR1 is the scaling factor 8, 5, 4 or 3 for FR2.
	To be discussed whether similar differentiation as for non-HST between FR1 and FR2 is ok. 

	4.2.2.4 Measurements on inter-frequency NR cells
	Table 4.2.2.4-1
- Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	No differentiation from non-HST.
	Table 4.2.2.4-1
- Difference from FR1 is the scaling factor 8, 5, 4 or 3 for FR2.
	Need for inter-frequency measurements for UE in HST FR2 to be discussed. If needed, can the requirements be same as for non-HST in FR2?

	[bookmark: _Toc5952539]4.2.2.5 Measurements of inter-RAT E-UTRAN cells

	Table 4.2.2.5-1 
- Tdetect,EUTRAN, Tmeasure,EUTRAN, and Tevaluate,EUTRAN

	Table 4.2.2.5-2
- Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST
	Table 4.2.2.5-1
- No differentiation  between FR1 and FR2.

	Need for inter-RAT measurements for UE in HST FR2 to be discussed. If needed, can the requirements be same as for HST in FR1?

	6.1 Handover
	6.1.1.2	NR FR1 - NR FR1 Handover
6.1.1.3	NR FR2- NR FR1 Handover
	No differentiation from non-HST.
	6.1.1.4	NR FR2- NR FR2 Handover
6.1.1.5	NR FR1- NR FR2 Handover
- Difference from FR1 is scaling factor 8.
	To be discussed whether handover delay requirements for non-HST FR2 are suitable also for HST in FR2.

	8.1 Radio Link Monitoring
	8.1.2 Requirements for SSB based radio link monitoring
8.1.3 Requirements for CSI-RS based radio link monitoring
	No differentiation from non-HST.
	Requirements in the same sections as for FR1.
- Difference from FR1 is factor N=8 and factor P.
	To be discussed whether RLM requirements for non-HST FR2 are suitable also for HST in FR2 or would factors N and P need to be changed.

	8.5 Link Recovery Procedures
	8.5.2 Requirements for SSB based beam failure detection
8.5.3 Requirements for CSI-RS based beam failure detection
8.5.5 Requirements for SSB based candidate beam detection
8.5.6 Requirements for CSI-RS based candidate beam detection
	No differentiation from non-HST.
	Requirements in the same sections as for FR1.
- Difference from FR1 is factor N=8 and factor P.
	To be discussed whether beam failure and candidate beam requirements for non-HST FR2 are suitable also for HST in FR2 or would factors N and P need to be changed.

	9.2.5 Intrafrequency measurements without measurement gaps
	Table 9.2.5.1-1: Time period for PSS/SSS detection
	Table 9.2.5.1-1: 
- Difference to non-HST is the value of parameter M2.
	Table 9.2.5.1-2: Time period for PSS/SSS detection
- Difference to FR1 in parameters Mpss/sss_sync_w/o_gaps  and Klayer1_measurement leading to longer time period
	To be discussed whether similar differentiation as for FR1 between non-HST and HST is suitable also for FR2.

	
	Table 9.2.5.1-3: Time period for time index detection (FR1)
	Table 9.2.5.1-3: 
- Difference to non-HST is the value of parameter M2.
	N/A

	N/A

	
	Table 9.2.5.2-1: T SSB_measurement_period_intra  

	Table 9.2.5.2-5: T SSB_measurement_period_intra
- Difference to non-HST in parameters M2 and Y and DRX cycle split.
	Table 9.2.5.2-2: T SSB_measurement_period_intra 
- Difference to FR1 in parameters Mpss/sss_sync_w/o_gaps  and Klayer1_measurement leading to longer time period 
	To be discussed how to differentiate measurement period for HST in FR2 from non-HST in FR2.

	9.2.6 Intra-frequency measurements with measurement gaps

	Table 9.2.6.2-1: Time period for PSS/SSS detection (FR1)
	Table 9.2.6.2-1:
- Difference to non-HST is the value of parameter M2.
	Table 9.2.6.2-2: Time period for PSS/SSS detection (FR2)
- Difference to FR1 in parameters Mpss/sss_sync_with_gaps  and Klayer1_measurement leading to longer measurement period
	To be discussed whether similar differentiation as for FR1 between non-HST and HST is suitable also for FR2.

	
	Table 9.2.6.2-3: Time period for time index detection (Frequency range FR1)
	Table 9.2.6.2-3: 
- Difference to non-HST is the value of parameter M2.
	N/A
	N/A

	
	Table 9.2.6.3-1: T SSB_measurement_period_intra  

	Table 9.2.6.3-3: T SSB_measurement_period_intra  
- Difference to non-HST in parameters M2 and Y and DRX cycle split.
	Table 9.2.6.3-2: T SSB_measurement_period_intra  
- Difference to FR1 in parameters Mpss/sss_sync_with_gaps  and Klayer1_measurement leading to longer measurement period
	To be discussed how to differentiate measurement period for HST in FR2 from non-HST in FR2.

	9.3 NR inter-frequency measurements
	9.3.4 Inter-frequency measurement with measurement gaps
	No differentiation from non-HST.
	9.3.4 Inter-frequency measurement with measurement gaps
	Need for inter-frequency measurements for UE in HST FR2 to be discussed. If needed, can the requirements be same as for non-HST in FR2?

	9.4 Inter-RAT measurements
	Table 9.4.2.3-1: Requirement to identify a newly detectable E-UTRAN FDD cell

Table 9.4.3.3-1: Requirement to identify a newly detectable E-UTRAN TDD cell
	Table 9.4.2.3-2: Requirement to identify a newly detectable E-UTRAN FDD cell for UE configured with RRM enhancement for high speed

Table 9.4.3.3-2: Requirement to identify a newly detectable E-UTRAN TDD cell for UE configured with RRM enhancement for high speed
	Table 9.4.2.3-1: No differentiation from FR1.

Table 9.4.3.3-1: No differentiation from FR1.
	Need for inter-RAT measurements for UE in HST FR2 to be discussed. If needed, can the requirements be same as for HST in FR1?

	9.5.4 L1-RSRP measurement requirements
	Table 9.5.4.1-1: TL1-RSRP_Measurement_Period_SSB
Table 9.5.4.2-1: TL1-RSRP_Measurement_Period_CSI-RS
	Table 9.5.4.1-1: TL1-RSRP_Measurement_Period_SSB
Table 9.5.4.2-1: TL1-RSRP_Measurement_Period_CSI-RS
- Difference to non-HST is in parameter K.
	Table 9.5.4.1-2: TL1-RSRP_Measurement_Period_SSB
Table 9.5.4.2-2: TL1-RSRP_Measurement_Period_CSI-RS
- Difference to FR1 is parameter N=8.
	To be discussed whether differentiating parameter K similarly as for FR1 non-HST and HST is suitable also for FR2.



Conclusion
In this contribution we have discussed the expected RRM requirement impact due to HST FR2 enhancement. Based on the discussion we have made the following observations and proposals:
1. RAN4 to discuss which deployment scenario is to be used as the reference for RRM requirements to be defined for HST in FR2.
RAN4 to consider not including DRX mode in the requirements for a UE (CPE) operating in HST mode in FR2.
1. Requirements for intra-frequency measurement requirements for RRC IDLE mode were defined for HST in FR1 separately from non-HST NR.
For non-HST NR, the difference between FR1 and FR2 intra-frequency measurement requirements for RRC IDLE mode is the scaling factor 8, 5, 4 or 3 depending on the DRX cycle length and power class.
RAN4 to use cell re-selection requirements defined for FR1 HST in Table 4.2.2.3-2 as the starting point for discussion on cell re-selection requirements for FR2 HST. 
RAN4 to evaluate whether same scaling factor, N1, used in non-HST NR in Table 4.2.2.3-2 for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra can be re-used for FR2 HST, or whether different scaling factors are needed.
Non-HST FR1 inter-frequency measurement requirements for RRC IDLE mode apply also for HST in FR1.
The difference between non-HST FR1 and FR2 inter-frequency measurement requirements for RRC IDLE mode is the scaling factor N1 = 8, 5, 4 or 3 depending on the DRX cycle length and power class.
RAN4 to discuss whether inter-frequency measurements in RRC IDLE mode are needed for a UE operating in HST mode in FR2.
If inter-frequency measurements in RRC IDLE mode are agreed to be needed, RAN4 to evaluate whether the requirements need to be differentiated from non-HST NR measurement requirements for FR2.
For HST in FR1, requirements for Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST in Table 4.2.2.5-2 were defined to be different compared to non-HST NR.
For non-HST UE, the requirements for Tdetect,EUTRAN_HST, Tmeasure,EUTRAN_HST, and Tevaluate,EUTRAN_HST  in Table 4.2.2.5-1 are not differentiated between FR1 and FR2.
RAN4 to discuss whether inter-RAT measurements in RRC IDLE mode are needed for a UE operating in HST mode in FR2.
If inter-RAT measurements in RRC IDLE mode are agreed to be needed, RAN4 to evaluate whether the requirements in Table 4.2.2.5-2 are applicable also for FR2 HST.
For intra-frequency measurements in RRC CONNECTED mode with and without measurement gaps, in the requirements for time period for PSS/SSS detection and time period for time index detection, parameter M2 is defined separately for HST and non-HST in FR1, for HST depending on the SMTC periodicity.
Time period for PSS/SSS detection is different for FR1 and FR2 for a UE operating in non-HST NR mode.
For the requirement for time period for PSS/SSS detection, RAN4 to evaluate whether the factor M2 as defined in Tables 9.2.5.1-1 and 9.2.6.2-1 for FR1 HST can also be used to cover FR2 HST requirements in Tables 9.2.5.1-2 and 9.2.6.2-2 for non-HST in FR2 NR.
Time period for time index detection is not defined for FR2, so these requirements do not need to be discussed for HST in FR2.
For intra-frequency measurements in RRC CONNECTED mode with and without measurement gaps, measurement period was defined separately for HST from non-HST in FR1. For FR1 HST DRX cycle split in the requirements is different from non-HST, and parameters M2 and Y are added.
RAN4 need to evaluate whether the existing measurement period is suitable for intra-frequency measurements with and without gaps for HST in FR2, taking into account the feasibility of parameters Mmeas_period with_gapsI and Klayer1_measurement, as well as the parameters Y and M2 introduced for HST in FR1.
Non-HST FR1 inter-frequency measurement requirements for RRC CONNECTED mode apply also for HST in FR1.
RAN4 to discuss whether inter-frequency measurements in RRC CONNECTED mode are needed for a UE operating in HST mode in FR2.
If inter-frequency measurements in RRC CONNECTED mode are agreed to be needed, RAN4 to evaluate whether the existing non-HST NR measurement requirements for FR2 are sufficient.
For FR1 HST, requirement to identify a newly detectable E-UTRAN cell defined separately from non-HST in Tables 9.4.2.3-2 (FDD) and 9.4.3.3-2 (TDD). There is no differentiation between FR1 and FR2.
RAN4 to discuss whether inter-RAT measurements in RRC CONNECTED mode are needed for a UE operating in HST mode in FR2.
If inter-RAT measurements in RRC CONNECTED mode are agreed to be needed, RAN4 to agree whether the requirements in Tables 9.4.2.3-2 and 9.4.3.3-2 are applicable also for FR2 HST.
For HST in FR1, requirements for measurement period TL1-RSRP_Measurement_Period_SSB and TL1-RSRP_Measurement_Period_CSI-RS were differentiated from non-HST in FR1 by changing the value of parameter K from 1.5 to 1 for HST.
For non-HST NR, the requirements for FR1 and FR2 differ with the scaling factor N=8.
For L1-RSRP measurement period, RAN4 to discuss whether introducing factor K=1.5 for non-HST and K=1 for HST can cover the requirements for HST in FR2 in Tables 9.5.4.1-2 (SSB) and 9.5.4.2-2 (CSI-RS) – similarly as was done for HST in FR1.
For FR1 HST, the same handover delay requirements as defined for non-HST NR apply.
RAN4 to discuss whether handover delay requirements for UE in non-HST mode in FR2 can also apply for a UE operating in HST mode in FR2.
For HST in FR1, non-HST RLM requirements apply.
RAN4 to discuss whether in the RLM evaluation period for Qout and Qin the scaling factor N=8 and the factor P for non-HST in FR2 are also suitable for HST in FR2.
For HST in FR1, link recovery requirements for non-HST NR apply.
RAN4 to discuss whether in the beam failure and candidate beam detection evaluation period for Qout the scaling factor N=8 and the factor P for non-HST in FR2 are also suitable for HST in FR2.
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