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1 Introduction
In RAN4#105 meeting, RAN4 has some initial discussion on RRM impact due to FR2 HST CA operation, and the related WF was approved in [1]. In this contribution, we would like to discuss the RRM requirements for FR2 HST CA and provide our proposals.
2 Discussion
	Issue 2-2-1: Impacted RRM requirement for CA
Agreement:
· RAN4 shall not specify requirements for deactivated SCell in FR2 HST scenario.
Way forward:
· Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved.
· [bookmark: _Toc118750016]Option 1 (Nokia): 
· RAN4, firstly, to specify CA RRM requirements in HST FR2 scenarios only for open space deployment and for PC6 UEs capable of single-panel reception, i.e., by specifying CA capability based on Rel-17 PC6 UEs.
· RAN4 to discuss what is the minimal set of UE functionalities need for the support of CA in HST FR2 scenario and defined requirements only for those.
· Other options are not precluded
· For Rel-18 FR2 PC6, by introducing CA operation, RRM impacts are expected at least for:
· Measurement period for Inter-frequency measurement
· L1-RSRP measurement requirements
· For Rel-18 FR2 PC6, the necessity of the following requirements shall be FFS:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· FFS IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· TCI state switch in SCell.
· Active SCell measurement requirement (measurement period)


In Rel-18 FR2 HST, only intra-band CA scenario is supported. According to the principle defined in Rel15, if there is at least one active serving cell on one FR2 band, the timing of the active serving cell can be applied to other neighbour cell of the same band. Thus, UE is not required to detect PSS/SSS and SSB index for the neighbour cell in intra-band CA scenario. 
Proposal 1: RAN4 not to define PSS/SSS detection and SSB index detection requirement for intra-band CA scenario in FR2 HST. 
In Rel-17, the requirements of PSS/SSS detection and intra-/inter-frequency measurement are enhanced by a configurable scaling factor under the case of non-DRX and DRX cycle ≤ 80ms, and the FR2 HST enhancement is applied to SMTC periodicity ≤ 40ms. From our perspective, similar enhancement on PCell measurement in R17 FR2 HST could be reused for active SCell measurement in Rel-18 FR2 HST enhancement.
Table 9.2.5.1-11: Time period for PSS/SSS detection when [highSpeedMeasFlagFR2-r17] is configured, (Frequency range FR2) when SMTC period <= 40ms
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 80ms
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms< DRX cycle≤ 320ms
	ceil(1.5 x Mpss/sss_sync_w/o_gaps Note 3 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps Note 3  x Kp x Klayer1_measurement)  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
NOTE 2:	For UE supporting power class 6, M1 = 6 if [highSpeedMeasFlagFR2-r17 = set1] or M1 = 18 if [highSpeedMeasFlagFR2-r17 = set2]
NOTE 3:	Mpss/sss_sync_w/o_gaps =24.


Proposal 2: For active SCell measurement requirement, the enhanced requirement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST.
In Rel-17 FR2 HST, the BFD requirement was enhanced by a configurable scaling factor under the case of non-DRX and DRX cycle ≤ 80ms, while CBD requirement has not been enhanced. According to TS38.306, the beam failure recovery on SCell is an optional feature as shown in below, RAN4 need to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell. If yes, RAN4 need to define the enhanced requirement for BFD and the enhanced BFD requirement defined in Rel-17 FR2 HST can be reused.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxNumberSCellBFR-r16
Defines the maximum number of SCells configured for SCell beam failure recovery simultaneously. The UE indicating support of this also indicates the capabilities of maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD.
	Band
	No
	N/A
	N/A



Table 8.5.2.2-3: Evaluation period TEvaluate_BFD_SSB for FR2 power class 6 UE configured with highSpeedMeasFlagFR2-r17
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5  P  N Note2)  TSSB)

	DRX cycle ≤ 80ms
	Max(50, Ceil(7.5  P  N Note2)  Max(TDRX,TSSB))

	Note 1:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.
Note 2:	scaling factor N=2 when highSpeedMeasFlagFR2-r17 is configured to set1 or scaling factor N=6 when highSpeedMeasFlagFR2-r17 is configured to set2.ctor N=6 when [highSpeedMeasFlagFR2-r17] is configured to [set2].


Observation 1: RAN4 needs to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell.
Proposal 3: The enhanced BFD requirement defined in Rel-17 FR2 HST can be reused in Rel-18 FR2 HST if the FR2 HST UE supports the beam failure recovery on SCell.
3 Conclusion
In this contribution, we discuss the RRM requirements for intra-band CA in FR2 HST and provide our proposals as follows:
Proposal 1: RAN4 not to define PSS/SSS detection and SSB index detection requirement for intra-band CA scenario in FR2 HST. 
Proposal 2: For active SCell measurement requirement, the enhanced requirement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST.
Observation 1: RAN4 needs to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell.
Proposal 3: The enhanced BFD requirement defined in Rel-17 FR2 HST can be reused in Rel-18 FR2 HST if the FR2 HST UE supports the beam failure recovery on SCell.
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