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1. Overall Description:
Under the release 18 work item on enhanced NR support for high speed train scenario in frequency range 2 (NR_HST_FR2_enh), RAN4 has agreed to specify the enhanced RRM requirements for intra-band carrier aggregation (CA) scenario. The target velocity is up to 350 km/h. And RAN4 agreed that inter-RAT measurement requirements are not applicable to NR HST FR2.

RAN4 had agreed to introduce following network indication and UE capabilities.
RAN4 agrees that 
	· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [bookmark: _Hlk143778360][measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.


· For inter-frequency measurement enhancement
· For idle mode
· RAN4 agrees that 
	· Reuse Rel-17 IE highSpeedMeasFlagFR2-r17 in SIB to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in idle mode.


· RAN4 notices that the IE highSpeedMeasFlagFR2-r17 is signalled per serving cell basis in both ServingCellConfigCommonSIB (SIB1) and ServingCellConfigCommon but not in SIB4. However, the Rel-18 HST FR2 WI precludes inter-RAT deployment, and it is RAN4 understanding that same kind of inter-frequency carriers, i.e., HST carriers, for PCell is deployed along the railway. Since there is only HST specific frequency layer to be measured, RAN4 agreed that network to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 signalled in SIB1 to support the enhanced RRM requirements for inter-frequency measurement in idle mode specified in TS 38.133.
· For connected mode
· RAN4 agrees that 
	· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in Connected mode. 


· RAN4 notices that highSpeedMeasFlagFR2-r17 is signalled per UE in dedicated RRC signalling for connected mode. However, it is RAN4 understanding that the requirements on inter-frequency measurement in connected mode shall be defined under assumption that all carriers in the connected mode are HST carriers. And under the discussion in Rel-17 NR HST FR1 WI, RAN4 agreed that for connected state, network shall not indicate UE for which inter-frequency carriers, the enhanced inter-frequency measurement requirements shall be applied. It is RAN4 understanding that such Rel-17 HST FR1 requirements are also applicable for Rel-18 HST FR2, and RAN4 agreed that network to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 to support the enhanced RRM requirements for inter-frequency measurement in connected mode specified in TS 38.133.
· RAN4 notices that for inter-frequency measurement enhancement, only connected mode and idle mode are mentioned, inactive mode is missing. RAN4 will provide clarification for the feature group on inter-frequency measurement in idle mode to cover inactive mode in the feature list WI.
· For CA enhancement
· Intra-frequency measurement on SCC
· RAN4 agrees that
	· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for intra-frequency measurement on SCC for FR2 HST in Connected mode. 


· RAN4 notices that the IE highSpeedMeasFlagFR2-r17 is signalled per serving cell basis in both ServingCellConfigCommonSIB and ServingCellConfigCommon, however the Rel-17 HST FR2 WI only considers single carrier scenario. But since for intra-band CA scenario in Rel-18 HST FR2, RAN4 agreed to reuse legacy Rel-17 requirements for NR intra-frequency measurement, i.e, PCell requirements, for Rel-18 FR2 HST UE supporting intra-band CA, it is RAN4 understanding that highSpeedMeasFlagFR2-r17 can be reused for the indication of application of enhanced RRM requirements for HST CA based on UE new capability reports, and RAN4 agreed to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 to support the enhanced RRM requirements for intra-frequency measurement on SCC in connected mode.
· Inter-frequency measurement on SCC
· No agreements on network flag signalling for inter-frequency measurement on SCC from RAN4 perspective in Rel-18 HST FR2 WI. RAN4 agrees that 
	· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.


· It is RAN4 understanding that CA configuration will be configured when SCells are configured by using IE ServingCellConfigCommon. Based on the new UE capability reports, NW to use Rel-17 signalling highSpeedMeasFlagFR2-r17 to support enhanced inter-frequency measurement in idle/connected mode, and also to use highSpeedMeasFlagFR2-r17 to support enhanced measurement on SCC. RAN4 agreed to combine new per-UE capability and IE signalling highSpeedMeasFlagFR2-r17 to support enhanced RRM requirements for inter-frequency measurement on SCC in connected mode.

RAN4 respectfully asks RAN2 to take the above information into account and design the corresponding network assistance signalling and UE capability signalling to support the enhanced RRM requirements for Rel-18 NR FR2 HST.

2. Actions:
To RAN2 group:
ACTION1: RAN4 respectfully asks RAN2 to take the above information into account and design the corresponding network assistance signalling to support the enhanced RRM requirements for Rel-18 NR FR2 HST.

3. Date of Next TSG-RAN WG4 Meeting:
RAN4#109	from 13-11-2013	to 17-11-2023		Chicago, US
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