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1 Introduction
In last RAN4#101-bis-e meeting, discussion on RRM requirements for RedCap UE was conducted and a way forward was agreed in [1]. Based on the guidance in WF, we provide our further consideration on the RRM requirements for RedCap UE in this contribution.
2 Discussion
General
Paging reception
	Impact on paging reception requirements for FD-FFD/TDD UEs
· Option 1 (vivo, Xiaomi, CMCC, E///, QC): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.


In last meeting, requirements for RedCap UE for maximum interruption in paging reception in NR idle mode was further discussed. In current spec, the interruption time for NR to NR cell re-selection is specified as TSI-NR + 2*Ttarget_cell_SMTC_period ms, which consists of the time for UE to read SIB from the target cell and the time for UE to synchronize to the target cell. Company raised concern that additional time may be needed for the inferior T/F synchronization performance for RedCap with 1RX. From our understanding, paging interruption might occur during the period that UE to complete the cell reselection and camp on the new cell, which means the target cell has already been detected. Also, referring to the LTE Cat1bis requirements in TS 36.133, RAN4 specified no separate paging interruption requirements for Cat1bis UE with 1RX, then it would also be reasonable to keep the current requirements. Hence, we think the current specification is applicable for RedCap UE.
Proposal 1: There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
HD-FDD operation
	Scheduling restriction for HD-FDD UE
· Option 1 (MTK): Support introducing scheduling restriction restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 2 (CMCC, HW, E///, Nokia, ZTE, Apple, Xiaomi): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.


Based on the clarification during last meeting, this issue of scheduling restriction for HD-FDD UE is for IDLE/INACTIVE mode. From our view, UE only perform DL reception, including paging reception and SSB-based measurements, in RRC IDLE/INACTIVE state. Then, there would be no collision between DL reception and UL transmission. Also, in our understanding, the reception of paging message is regarded as the highest priority during the requirements discussion. Therefore, we prefer Option2.
Proposal 2: No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands for IDLE/INACTIVE mode.
Discussion on ND-SSB
idle/inactive mode
For RedCap Idle mode operation, it was agreed in RAN#94e meeting that:
	1. Scheme 1 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17
2. RAN2 should work on the assumption that the cell reselection measurements and cell ranking are performed based on measurements on the CD-SSB. This applies for intra- and inter-frequency measurements, and for IDLE and INACTIVE states.


Therefore, using NCD-SSB for cell (re-)selection and measurements is not considered further. So for RRM measurement on neighbour cell in idle/inactive mode, we prefer to follow RAN agreement that idle/inactive mobility is only based on measurements on the CD-SSB.
Proposal 3: Idle/inactive mobility is only based on measurements on the CD-SSB.
connected mode
For UE in RRC_CONNECTED mode, RAN2 reached following agreements on NCD-SSB in RAN2#116-bis-e:
	· In RRC connected mode NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.
· For connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB. FFS if an additional property needs to be specified.
· For connected mode operation if NCD-SSB is configured in a dedicated DL BWP, RedCap UE assumes that “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refer to the beam with the same index in the NCD-SSB configured in that BWP.
· For connected mode operation if NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.


RAN2 has concluded that NCD-SSB may be configured for a RedCap UE. In existing RAN2 RRM measurement framework, NW only indicate the applicable frequency of SSB to UE which can be either CD-SSB or NCD-SSB. As NCD-SSB could be configured for RedCap UE, we think, for both serving cell and neighbour cell, it is reasonable to allow UE to perform RRM measurements on either CD-SSB or NCD-SSB.
Proposal 4: RRM measurements on serving cell and neighbour cell can be based on NCD-SSB in connected mode.
The reference SSB to UE to perform intra-frequency measurement could be the SSB configured in the active BWP, which could be either CD-SSB or NCD-SSB. Based on the reference SSB, the legacy definition of intra-frequency and inter-frequency could be reused.
Proposal 5: The reference SSB for UE to perform intra-frequency measurement should be the SSB configured in the active BWP, which could be either CD-SSB or NCD-SSB.
Proposal 6: The legacy definition of intra-frequency and inter-frequency based on the reference SSB could be reused. 
3 Conclusion
Proposal 1: There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
Proposal 2: No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands for IDLE/INACTIVE mode.
Proposal 3: Idle/inactive mobility is only based on measurements on the CD-SSB.
Proposal 4: RRM measurements on serving cell and neighbour cell can be based on NCD-SSB in connected mode.
Proposal 5: The reference SSB for UE to perform intra-frequency measurement should be the SSB configured in the active BWP, which could be either CD-SSB or NCD-SSB.
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