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1. Introduction
In RAN4#98e RAN4 had initial discussion on R17 FR1 HST enhancement, with agreement and open issues captured in the approved WF [1]. In this contribution, we provide further discussion on the open issues.
2. Discussion
The first open issue is about the maintenance of scaling factor Kp in PSS/SSS detection, time index detection and measurement requirements:
· Deactivated Scell, intra-frequency measurement without measurement gap
· PSS/SSS detection, time index detection, and measurement period for deactivated Scell for the scenario of intra-frequency measurement without measurement gap need to be enhanced
· Enhancement on PSS/SSS detection for deactivated Scell, intra-frequency measurement without measurement gap
· 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
· Deactivated Scell, intra-frequency measurement without measurement gap
· Enhancement on time index detection for deactivated Scell, intra-frequency measurement without measurement gap
· 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
The Kp is not a specifical issue in R17 enhancement. Actually it was identified in R15 maintenance agenda in the last RAN4#98e. Technically, Kp is used to handle the overlapping between SMTC and MG:
	9.2.5	Intrafrequency measurements without measurement gaps
…
	When intra-frequency SMTC is fully non overlapping with measurement gaps or intra-frequency SMTC is fully overlapping with MGs, Kp=1
	When intra-frequency SMTC is partially overlapping with measurement gaps, Kp = 1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
…



Note that requirements above are for intra-frequency measurement without gap. For this case, UE can only measure neighbor cells on SMTC outside measurement gaps when SMTC is partially overlapping with measurement gaps. That’s why we need a the scaling factor Kp = 1/(1- (SMTC period /MGRP)). Without this Kp, if UE still wants to meet the requirement it has to perform measurement on neighbor cells on both intra-frequency and inter-frequency within measurement gap occasion, which is not reasonable based on current measurement assumption. 
Observation 1: Without Kp, if UE still wants to meet the RRM requirements it has to perform measurement on neighbor cells on both intra-frequency and inter-frequency within measurement gap occasion, which is not reasonable based on current measurement assumption.
This issue can be fixed under R15 maintenance agenda. However, we don’t have that agenda in RAN4#98e. thus we would like to continue proposing this in this work item.
[bookmark: _Ref68164589]Proposal 1: scaling factor Kp should be introduced in PSS/SSS detection, time index detection and measurement requirement for deactivated SCells.
Another issue is about the measurement period enhancement:
· 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


In our view there is no significant difference between option 1 and 2. The only difference is for 160ms < DRX cycle≤ 320ms. In option 1 4 samples is used as baseline while in option 2 5 samples is used as baseline. We are fine with either option. If we have to pick one of them, we slightly prefer option 2 since we think the measurement on PCC is more important than that on SCC. Thus the measurement on SCC doesn’t have to be exactly the same as that on PCC. Relaxation in some extent is acceptable.
[bookmark: _Ref68164599]Proposal 2: for measurement requirement on deactivated SCell, both options on the table can work. We slightly prefer option 2.
Another objective in this WI is to revisit the SCell activation delay in HST scenario.
· FFS whether legacy SCell activation delay can be reused in high speed scenario
In our understanding the most typical scenario in HST CA is to activate a known target cell. In this case, the activation delay is defined as:
	If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.
-	TFirstSSB_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.
As it can be observed there is no much room for any latency reduction. On the other hand, the most critical thing in CA RRM is to successfully detect and measure the target in time cell before activation, which is being enhanced in other sub-agenda in this work item. Thus we think it is unnecessary to reduce the SCell activation delay. 
[bookmark: _Ref68164602]Proposal 3: it is unnecessary to reduce the SCell activation delay in this work item.
Regarding inter-frequency measurement, RAN4 had the following agreement in the last meeting:
· FFS whether to discuss inter-frequency measurement enhancement under high speed scenario
Even though this would bring extra burden from UE perspective, we think it is still worth. As mentioned above, for CA RRM in HST, the most critical thing is to detect and measure the target cell in time before activation. The first step is cell search. Before network configures the target cell as deactivated SCell, UE should follow inter-frequency requirements to do cell detection and measurement. If this procedure can be enhanced as well, the CA operation in HST can be more efficient.
One may argue that network can also pre-configure SCC for the UE without any inter-frequency measurement report. Although this is feasible, we still believe it is not the best option. For instance, there could be more than one candidate SCC in deployment. Without inter-frequency measurement report network may have no idea which one is the best. Therefore, network may configure multiple candidate SCCs for UE to measure in advance even though there is no such huge data demand and maybe one SCC is enough. The consequence is UE power consumption would be unnecessarily increased. On the other hand, this may also jeopardize the intra-frequency measurement performance due to the search limitation.
[bookmark: _Ref68164605]Proposal 4: RAN4 should consider inter-frequency measurement enhancement in this work item.
3. Conclusion
In this contribution, we provide further discussion on FR1 HST RRM requirements. After discussion the following proposals are made:
Proposal 1: scaling factor Kp should be introduced in PSS/SSS detection, time index detection and measurement requirement for deactivated SCells.
Proposal 2: for measurement requirement on deactivated SCell, both options on the table can work. We slightly prefer option 2.
Proposal 3: it is unnecessary to reduce the SCell activation delay in this work item.
Proposal 4: RAN4 should consider inter-frequency measurement enhancement in this work item.
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