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According to last work plan [1] on enhancement for NR high speed train scenario in FR1, we shall:
· Continue to discuss the solution for the RRM enhancement
· Discuss the possible signaling impact (e.g. UE capabilities, network flag)
In this contribution, we discuss further the open issues on above items.
Discussion
In [2], there are agreements:
	For intra-frequency measurement without measurement gap, PSS/SSS detection, time index detection, and measurement period requirements specified in R16 HST can be reused for the enhancement of PSS/SSS detection for activated SCell in R17 FR1 HST.
For intra-frequency measurement with measurement gap, PSS/SSS detection, time index detection, and measurement period requirements specified in R16 HST can be reused for the enhancement of PSS/SSS detection for activated SCell in R17 FR1 HST.
Similar enhancement to PCell measurement in R16 HST can be used as baseline for PSS/SSS detection enhancement on deactivated Scell.
· FFS whether Rel-16 Kp requirements modifications (if any) shall also apply for R17 HST
similar enhancement to PCell measurement in R16 HST can be used as baseline for time index detection enhancement on deactivated Scell.
· FFS whether Rel-16 Kp requirements modifications (if any) shall also apply for R17 HST
Enhancement on measurement period for deactivated Scell, intra-frequency measurement without measurement gap
Option 1: similar enhancement to PCell measurement in R16 HST can be used as baseline for measurement period enhancement on deactivated Scell.
Option 2:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	ceil(5 x M2 ) x max(measCycleSCell, DRX cycle)) x CSSFintra

	DRX cycle> 320ms
	Y x max(measCycleSCell, DRX cycle) x CSSFintra

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


· FFS whether Rel-16 Kp requirements modifications (if any) shall also apply for R17 HST



Proposal 1: Agree to reuse PSS/SSS detection, time index detection and measurement period in R16 HST for activated SCell in R17 HST.
Proposal 2: Agree to enhance requirements on deactivated SCell in HST scenario can follow the similar rule as activated SCell, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1, when DRX cycle≤ 320ms.
In [2], There are other requirements to be discussed in work item of HST with CA:
	Except the requirements related with Scell activation/deactivation, other requirements to be discussed in work item of HST with CA
Option 1: The requirements of timing, interruption, UL carrier RRC reconfiguration delay, link recovery (BFD/CBD), CSSF, Intra-frequency measurement, L1-RSRP measurement and measurement accuracy for L1-SINR measurement shall be further discussed in the work item of HST with CA.



In above requirements, TEvaluate_BFD_CSI-RS is related with Scell which need to be enhanced in HST scenario. Currently, in TR 38.133:
Table 8.5.3.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.


· MBFD=10
· PBFD: see below
	
	EN-DC
	NE-DC
	SA
	NR-DC

	PCell
	1
	1
	1
	1

	PSCell
	1
	1
	1
	1 or 2 (*1)

	SCell
	Z
	Z
	Z
	2 * Z

	(*1) If UE is configured for BFD on SCell.
Z: Number of band(s) on which UE is performing BFD only for SCell



Proposal 3: For TEvaluate_BFD_CSI-RS, remove the scaling factor 1.5 when highSpeedMeasFlag-r16 are configured; PBFD >= 2; TCSI-RS <= [40] ms.

In 38.331,The IE HighSpeedConfig is used to configure parameters for high speed scenarios. HighSpeedConfig can be configured for SCell via ServingCellConfig.
[image: ]
	HighSpeedConfig field descriptions

	highSpeedMeasFlag-r16
If the field is present, the UE shall apply the enhanced RRM requirements to support high speed up to 500 km/h as specified in TS 38.133 [14].


In Rel-16, it was introduced two signaling related to HST:
· highSpeedMeasFlag                        enhanced RRM requirements to support high speed up to 500 km/h
· highSpeedDemodFlag                     enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h
These are configurable for both PCell and SCell. We have corresponding UE capabilities:
· measurementEnhancement
· demodulationEnhancement

In Rel-17, RAN4 will enhance HST requirements for SCells. In some implementations, network does not check the AS release capability of the UE, but rather the UE capability of a certain feature directly. But it is also possible that the network can use the AS release of the UE plus the capability bit of a previous release to determine that the UE for example meets the new requirements of this release. In theory that is doable, so a new set of UE capabilities would be needed.
Proposal 4: For RRM measurement, new UE capability like ‘measurementEnhancementsSCell’ can be introduced to indicate the UE supports enhanced measurements on SCC to support [350]km/h velocity with active SCells or deactivated SCells. 

Conclusion
Proposal 1: Agree to reuse PSS/SSS detection, time index detection and measurement period in R16 HST for activated SCell in R17 HST.
Proposal 2: Agree to enhance requirements on deactivated SCell in HST scenario can follow the similar rule as activated SCell, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1, when DRX cycle≤ 320ms.
Proposal 3: For TEvaluate_BFD_CSI-RS, remove the scaling factor 1.5 when highSpeedMeasFlag-r16 are configured; PBFD >= 2; TCSI-RS <= [40] ms.
Proposal 4: For RRM measurement, new UE capability like ‘measurementEnhancementsSCell’ can be introduced to indicate the UE supports enhanced measurements on SCC to support [350]km/h velocity with active SCells or deactivated SCells. 
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