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Introduction
The R18 WI on enhanced NR support for high speed train scenario in FR2 was discussed in last meeting [1]. One objective is about CA which is duplicated as below [2]. This contribution further provides analysis on RRM impact by CA. 
	· Only train roof-mounted high power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]
· Specify UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].
· Note: RAN1/RAN2 work can be triggered by RAN4 LS.
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One target of R18 FR2 eHST WI is to support intra-band CA. From measurement perspective, UE only needs to measure the serving SCells in the same band as PCell according to the existing principle specified in 9.2.3.2(duplicated as below). 
	9.2.3.2	Requirements for FR2
For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on serving cell for each of the other intra-frequency layer(s) in the same band.


That’s to say, in intra-band CA scenario UE shall measure on PCC (including PCell and its neighbor cells) and serving SCells. Then the question is whether PSS/SSS detection requirements on SCC need to be specified in intra-band CA FR2 HST scenario, as the timing can refer to PCell and there is no need to identify neighbor cells on SCC. 
Proposal 1: PSS/SSS detection requirements on SCC may not need to be specified in intra-band CA FR2 HST scenario.
UE shall perform L3 measurement on serving SCells, then L3 measurement period on active SCells need to be specified. The measurement period for intra-frequency measurement without/with gap specified in R17 FR2 HST can be reused for the measurement period for activated SCell in R18 FR2 HST at least for non-tunnel deployment scenarios. 
Proposal 2: The measurement period for intra-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated SCell in R18 FR2 HST at least for non-tunnel deployment scenarios.
Regarding time period for time index acquirement, we focus on intra-band CA where there is a PCell in the band. The timing difference for intra-band contiguous CA in FR2 is 130ns and for intra-band non-contiguous is 260ns. The MRTD is less than min (2 SSB symbols, 1 PDSCH symbol). Therefore the time index of SCell can be derived from the PCell in the same band. Therefore the time period of time index on SCell may not need to be specified in intra-band CA FR2 scenario.
Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2-1
	0.26

	FR2-2
	TBD

	Note 1:	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.


Proposal 3: The time period of time index on SCell may not need to be specified for intra-band CA FR2 scenario.
To establish CA, UE shall first perform inter-frequency measurement in connected mode. As UE can support inter-frequency measurement in connected mode, it seems no additional effort to support inter-frequency measurement in idle mode.
Proposal 4: Inter-frequency measurements in both connected mode and idle mode are to be considered.
BFD/CBD evaluation on active SCells is supported since R16. For FR2 HST CA scenario, at least for non-tunnel scenarios, the BFD and CBD requirements on PCell in R17 FR2 HST can be reused for SCell.
Proposal 5: For non-tunnel scenarios, the BFD and CBD requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
L1-RSRP measurement and TCI state switching on active SCell(s) are already supported since R15. For FR2 HST CA, at least for non-tunnel scenarios, the L1-RSRP requirements on PCell in R17 FR2 HST can be reused for SCell. For the unknown TCI state switching requirements, L1-RSRP measurement is comprised as a component and the corresponding requirements are directly referred to L1-RSRP measurement section. Therefore the legacy TCI R15 TCI switching state requirements can be directly applied for SCells in R18 FR2 eHST. 
Proposal 6: For non-tunnel scenarios, the L1-RSRP requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
Proposal 7: Legacy TCI R15 TCI switching state requirements can be reused for SCells in R18 FR2 eHST.
Tunnel scenario is also one target deployment. For tunnel scenario, the RX beam scaling factor under tunnel scenario needs further study. 
Conclusions
This contribution provides the consideration on RRM impact by CA for R18 enhanced NR support for high speed train scenario in FR2. The following proposals are provided:
Proposal 1: PSS/SSS detection requirements on SCC may not need to be specified in intra-band CA FR2 HST scenario.
Proposal 2: The measurement period for intra-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated SCell in R18 FR2 HST at least for non-tunnel deployment scenarios.
Proposal 3: The time period of time index on SCell may not need to be specified for intra-band CA FR2 scenario.
Proposal 4: Inter-frequency measurements in both connected mode and idle mode are to be considered.
Proposal 5: For non-tunnel scenarios, the BFD and CBD requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
Proposal 6: For non-tunnel scenarios, the L1-RSRP requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
Proposal 7: Legacy TCI R15 TCI switching state requirements can be reused for SCells in R18 FR2 eHST.
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