Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title][bookmark: _Hlk67947929][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 98-bis-e 												R4-2106538
Electronic Meeting, Apr. 12-20, 2021
[bookmark: Source]Agenda item:	8.6.2.1
Source:	OPPO
Title:	RRM requirement for Rel17 FR1 HST
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
In last RAN4 meeting, a WF on FR1 HST RRM was approved [1]. In this contribution, we will provide our views on FR1 HST RRM core requirements for CA scenario.
2. Discussion
In Rel16 HST, UE measurement requirements on PCell in high speed scenario were enhanced, including reduced PSS/SSS detection, time index detection and measurement period in connected mode. In R17, high speed with CA is to be supported in FR1. According to the WID, mobility performance is to be enhanced on activated and deactivated SCell. 
· [bookmark: _Hlk50386231]Specify the UE RRM core requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 
· 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
· Others are not precluded
· If needed, signalling impact should be discussed in RAN2


In RAN4#98e meeting, RAN4 agreed on the following scenarios in CA.
· For activated SCell, during both intra-frequency measurement without measurement gap and intra-frequency measurement with measurement gap, 
· PSS/SSS detection, time index detection, and measurement period specified in R16 HST can be reused for the enhancement of those for activated SCell in R17 FR1 HST.
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]For deactivated SCell, during intra-frequency measurement without measurement gap,
· Similar enhancement to PCell measurement in R16 HST can be used as baseline for PSS/SSS detection, and time index detection enhancement on deactivated Scell.
· About enhancement on measurement period for deactivated Scell, two options are provided for further discussion:
· 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

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


From our side, either option is feasible to us. Considering Rel16 specification, we slightly prefer option 1. For deactivated SCell measurement period, we propose to use similar enhancement to PCell measurement, 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. 
Proposal 1: Prefer option 1 that similar enhancement to PCell measurement in R16 HST can be used as baseline for measurement period enhancement on deactivated Scell.
· For deactivated SCell, during intra-frequency measurement with measurement gap,
· RAN4 agreed Not to introduce the intra-frequency de-activated Scell measurement requirement with MG. And legacy SCell deactivation delay can be reused in high speed train scenario
· FFS whether legacy SCell activation delay can be reused in high speed scenario
Considering SCell activation delay includes HARQ processing time, availability of required reference signals and CSI reporting time,we think, the bottle neck of activation delay would be acquiring first available reference signals, which depends on the SMTC or CSI-RS period configuration. It can be maintained by network if the SMTC and CSI-RS period are configured properly. In this case, there exists no specification impact.
We don’t see the urgency of spefic enhancement on Scell activation delay for HST at this stage. Whether to use legacy SCell activation delay or follow the efficient SCell activation in Rel17, have also been discussed in last meeting. As efficient SCell activation is being discussed in RAN1 in R17 MR-DC work item, it aims at the enhancement of normal operation. We can look inside further on whether reused the outcome of Rel17 efficient SCell activation, if concluded, at a later stage.
Observation 1: Don’t see the urgency of specific enhancement on Scell activation delay for HST.
Proposal 2: Legacy SCell activation delay can be reused in high speed scenario, not precluding any further enhancement after any conclusion of Rel17 efficient SCell activation in future..
· For inter-frequency measurement enhancement in HST, 
· FFS whether to discuss inter-frequency measurement enhancement under high speed scenario
Actually, whether to enhance inter-frequency measurement in HST depends on network deployment. Single frequency network would usually be facilitated for HST deployment, where intra-frequency measurement seems enough for HST mobility. Meanwhile, NR inter-frequency measurement could happen with smaller probability than inter-RAT measurement. Considering no strong demand, we do not see the necessarily of inter-frequency measurement enhancement in HST at this moment. 
Proposal 3: No enhancement for inter-frequency measurement requirements in HST.
3. Conclusion
In this contribution, we provide initial discussion on R17 HST enhancement in FR1. After discussion the following conclusions are made:
Proposal 1: Prefer option 1 that similar enhancement to PCell measurement in R16 HST can be used as baseline for measurement period enhancement on deactivated Scell.
Observation 1: Don’t see the urgency of specific enhancement on Scell activation delay for HST.
Proposal 2: Legacy SCell activation delay can be reused in high speed scenario, not precluding any further enhancement after any conclusion of Rel17 efficient SCell activation in future.
Proposal 3: No enhancement for inter-frequency measurement requirements in HST.
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