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Introduction
During the RAN4#98-e meeting, a way forward on NR RRM enhancements for FR1 HST [1] was approved, capturing some agreements and remaining open issues. In this contribution, we address the open issues and provide our views. 

Discussion
Deactivated SCell intra-frequency measurements
A number of options are listed in the WF as follows.
	· Deactivated Scell, intra-frequency measurement without measurement gap
· 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



· Other options are not precluded

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




Regarding Option 1, the same methodology as for the single carrier intra-frequency measurement enhancement is applied. The resulting intra-frequency measurement period requirements for deactivated SCell are shown in Table 1. 
Comparing Option 1 (in Table 1) and Option 2, the only difference is in the requirement for 160ms < DRX cycle ≤ 320ms. This means, Option 1 has a higher level of granularity than Option 2. In the case of DRX cycle > measCycleSCell, Option 2 would result in a longer measurement period (in the order of a few hundred milliseconds) than Option 1. For the non-HST case, the longer measurement period may not seem to be significant compared with the HST scenarios.     
Option 1 has finer granularity and differs from Option 2 in the requirement for 160ms < DRX cycle ≤ 320ms. 
For HST scenarios, Option 1 is preferred, which is specified in Table 1.

As the difference between the two options is small, Option 2 is also acceptable. 
 Table 1: Measurement period for intra-frequency measurements without gaps (deactivated SCells) – Option 1
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle ≤ 160ms
	ceil(5 x M2 Note 2) x max(measCycleSCell, DRX cycle) x CSSFintra

	160ms < DRX cycle ≤ 320ms
	ceil(4 x M2 Note 2) x max(measCycleSCell, DRX cycle) x CSSFintra

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

	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




L1-RSRP measurement periods 
In Rel-16 FR1 HST, the SSB- and CSI-RS-based L1-RSRP reporting requirements were enhanced, which are specified in TS 38.133, as shown in Tables 2 and 3.
Table 2: 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.



Table 3: Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR2
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

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

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

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



As CA shares the same target UE speed and deployment scenario as with the single carrier case, the SSB- and CSI-RS-based L1-RSRP reporting enhancement for Rel-16 HST PCells can be reused for SCells. 
Reuse the SSB- and CSI-RS-based L1-RSRP reporting enhancement for Rel-16 HST PCells for Rel-17 HST SCells.

 SS-RSRP, -RSRQ and -SINR measurement accuracy
In Rel-16 FR1 HST, SS-RSRP and -RSRQ measurement accuracy requirements were not enhanced while the requirement for SS-SINR measurement accuracy was slightly enhanced, where the upper SNR bound is capped at 5 dB instead of 25 dB for non-HST scenarios.
As the target UE speed and the maximum operating frequency for CA scenarios are the same as for the single carrier case, no enhancements are needed for the SS-RSRP and SS-RSRQ measurement accuracy requirements and the Rel-16 HST SS-SINR measurement accuracy requirement can be reused.    
[bookmark: _Hlk66138677]Reuse the Rel-16 HST SS-SINR measurement accuracy requirement for Rel-17 HST SCells and no enhancements needed for the SS-RSRP and SS-RSRQ requirements.

Inter-frequency measurements
 In [1], the inter-frequency measurement requirement is an open issue. 
	· FFS whether to discuss inter-frequency measurement enhancement under high speed scenario



 
If the network attempts to configure the UE with the best SCell, then it is expected that the UE would detect, measure and report different candidate SCells. Otherwise, the network would activate a SCell without proper knowledge of the channel conditions of the activated SCell. This could result in sub-optimal performance. 
 RAN4 to consider inter-frequency measurement enhancements for supporting CA under high speed scenarios.  

Conclusion
The document has addressed several RRM open issues related to enhancements for CA under HST scenarios. Based on the discussion, our proposals are as follows:
1. For HST scenarios, Option 1 is preferred, which is specified in the following table.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle ≤ 160ms
	ceil(5 x M2 Note 2) x max(measCycleSCell, DRX cycle) x CSSFintra

	160ms < DRX cycle ≤ 320ms
	ceil(4 x M2 Note 2) x max(measCycleSCell, DRX cycle) x CSSFintra

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

	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



As the difference between the two options is small, Option 2 is also acceptable. 
Reuse the SSB- and CSI-RS-based L1-RSRP reporting enhancement for Rel-16 HST PCells for Rel-17 HST SCells.
Reuse the Rel-16 HST SS-SINR measurement accuracy requirement for Rel-17 HST SCells and no enhancements needed for the SS-RSRP and SS-RSRQ requirements.
RAN4 to consider inter-frequency measurement enhancements for supporting CA under high speed scenarios.  
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