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1   Introduction
In RAN4 #97e meeting, the work plan for HST RRM was approved. In this contribution, we discuss the scope and possible enhancement.
2   Discussion
The scope listed on approved work plan includes:
· PSS/SSS detection, time index detection, and measurement period for deactivated SCell
· PSS/SSS detection, time index detection, and measurement period for activated SCell

· SCell activation/deactivation delay requirement

We discuss the potential enhancement for these items in the following sections
2.1   Enhancement for deactivated SCell measurement requirement
We observe that in R15, neighboring cell and deactivated Scell measurement period requirements are with the same scaling factor, but SMTC is replaced by measCycleScell. 
	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 2‑1 Neighboring cell measurement period

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	5 x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

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


Table 2‑2 Deactivated Scell measurement period
Note that measCycleScell is longer than SMTC in most common field settings, hence deactivated SCell measurement period is slower than neighboring cell measurement, which is to maintain connectivity and is more important.

To ensure connectivity in high speed scenario, in R16 HST enhancement, more rows in the requirement table are added, which slightly increases UE implementation complexity but is necessary to maintain connectivity while avoid consuming too much power.
For deactivated SCell measurement period, we propose to use similar enhancement as neighboring cell, which is agreed in R16 HST WI, with complexity reduction and minor relaxation, due to the fact that deactivated Scell measurement is less critical from network performance perspective than neighboring cell measurement.

	DRX cycle
	T SSB_measurement_period_intra  

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

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

	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

	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


Table 2‑3 NR HST neighboring cell measurement period
We propose the following modification to derive NR HST deactivated Scell measurement enhancement from neighboring cell measurement enhancement for HST:

(1) Remove the relaxation factor: in fact, if replacing the SMTC-based by measScellcycle-based, the relaxation factor is always 1.5, since measScellcycle>=160ms. As discussed in R16 HST WI, always using this relaxation factor of 1.5 is not feasible for peak train speed. Therefore, instead of following R15 methodology, we propose to remove the relaxation factor. 

(2) Unify the requirement for DRx cycle <= 320ms: this is mainly for UE implementation complexity reduction.
Note that by removing the relaxation factor, measurement period for short DRx cycle is more probably shorter than no DRx cycle. To keep the monotonicity, lower bound is added to with DRx cycle <= 320ms cases. Then we have the following enhanced requirement:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra

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


Table 2‑4 NR HST deactivated Scell measurement period enhancement proposal
Note that by removing the SMTC-period based relaxation factor, measurement period becomes shorter for most cases, therefore we slightly relax the measurement period in DRx cycle range (160ms, 320ms] from scaling factor 4 to 5, to maintain average UE power consumption level in different cases. Note that addition of Scell is mainly for throughput enhancement, whenever gNB wants larger throughput enhancement, it can always set shorter DRx cycle and measCycleSCell to achieve throughput gain.
Following the methodology, we propose the following enhancement for PSS/SSS detection for deactivated Scell:

	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	5 x measCycleSCell x CSSFintra

	With DRX
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra


Table 2‑5 NR HST deactivated Scell PSS/SSS detection enhancement proposal
Proposal 1: Deactivated Scell measurement period HST enhancement is specified as the following table:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra

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


Deactivated Scell PSS/SSS detection time HST enhancement is specified as as the following table:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	5 x measCycleSCell x CSSFintra

	With DRX
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra


2.2   Enhancement for activated SCell measurement
Following legacy requirement, Pcell enhancement should apply to activated Scell. No change in spec is needed.
Proposal 2: Pcell enhancement should apply to activated Scell. No change in spec is needed.

2.3   Enhancement for SCell activation
Scell activation delay is set based on HARQ processing time, availability of required reference signals and CSI reporting time. The activation delay is short if the SMTC and CSI-RS period are configured properly. We don’t see the necessity and possibility of enhancement on Scell activation delay, unless skipping the required measurement, which is not feasible if normal operation should be maintained.

Proposal 3: No enhancement is needed for Scell activation delay.

3   Conclusion
Proposal 1: Deactivated Scell measurement period HST enhancement is specified as the following table:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra

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


Deactivated Scell PSS/SSS detection time HST enhancement is specified as the following table:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	5 x measCycleSCell x CSSFintra

	With DRX
	Max(800ms, 5 x max(measCycleSCell, DRX cycle)) x CSSFintra


Proposal 2: Pcell enhancement should apply to activated Scell. No change in spec is needed.

Proposal 3: No enhancement is needed for Scell activation delay.


