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0. Introduction
This way forward contains agreements of  NCD-SSB or CSI-RS for RedCap UE in RAN4#101-bis-e in email thread [221] NR_redcap_RRM_2 including:
· Further considerations on reply RAN1 LS R1-2110600 for NCD-SSB
· Reply to RAN1 LS R1-2112802 on use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE
Further considerations on reply RAN1 LS R1-2110600 for NCD-SSB
Issue 3-1-1:  NCD-SSB is ‘QCL’-ed with CD-SSB
Agreement: RAN4 to assume NCD-SSB is ‘QCL’-ed with CD-SSB when this NCD-SSB and CD-SSB shares the same SSB index

Issue 3-1-2: RRM measurement on serving cell mode
Agreement: RRM measurement on serving cell can be based on CD-SSB or NCD-SSB.

Issue 3-1-3:  RRM measurement on neighbour cell in idle/inactive mode
Option 1: Idle/inactive mobility is only based on measurements on the CD-SSB (RAN agreement)
Option 2: Idle/inactive mobility is feasible based on measurements on both CD-SSB and NCD-SSB.

Issue 3-1-4:  RRM measurement on  neighbour cell in connected mode
· Option 1: In connected mode, RRM measurement on neighbour cell is supposed to be performed on CD-SSB.
· Option 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.

Issue 3-1-5:  If RRM measurement on neighbour cell can be based on NCD-SSB, what assisted information network can provide to UE
This issue depends on the outcome of issue 3-1-4. 
FFS: The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB, i.e., UE is not required to read neighbor cell SIB to figure out the neighbor cell’s NCD-SSB by itself.

Issue 3-1-6:  The reference SSB to UE to perform intra-frequency measurement
· Option 1: Network indicates the reference SSB to UE to perform intra-frequency measurements, such as NCD-SSB or CD-SSB.
· Option 2: The reference SSB of serving cell for UE to perform intra-frequency measurements should be CD-SSB.
· Option 3: The reference SSB of serving cell for UE to perform intra-frequency measurements could be CD-SSB or NCD-SSB. No network indication is needed.

Issue 3-1-7:  If RRM measurement on neighbour cell can be based on NCD-SSB, intra-frequency and inter-frequency measurement definition for NCD-SSB
· Option 1: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of reference SSB of serving cell (depending on issue 3-1-6) and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and the subcarrier spacing of the two SSBs are also the same.
· Option 2: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided
· the centre frequency of the CD-SSB or NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.
· the subcarrier spacing of the two SSBs are also the same.
· Option 3: RedCap UE’s intra-frequency measurement definition based on the following scenarios:
· 	Case A: Serving cell active BWP with CD-SSB
· 	Case B: Serving cell active BWP with NCD-SSB
· 	Case C: Serving cell active BWP without SSB

Issue 3-1-8:  Serving cell measurement when both CD-SSB and NCD-SSB measurements are configured to the UE 
· Option 1: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE but both of them need MG, UE could choose to perform CD-SSB measurement only.
· Option 2: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform the measurements for both SSB based on NW’s configuration.
· Option 3: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform serving cell measurements based on SSB with active BWP.
Issue 3-1-9:  If RRM measurement on neighbour cell can be based on NCD-SSB, neighbour cell measurement when both CD-SSB and NCD-SSB measurements are configured to the UE 
This issue depends on the outcome of issue 3-1-4. 
FFS: When NW configures MOs with both CD-SSB and NCD-SSB measurements, UE should follow NW’s configuration to perform measurements.

Issue 3-1-6:  NCD-SSB index
· Option 1: ssb-PositionsInBurst for NCD-SSB could be a subset or equal-set of ssb-PositionsInBurst for CD-SSB from the same serving cell. 
· Option 2: No change wrt to legacy NR, i.e. up to NW implementation 

Issue 3-1-10:  NCD-SSB: frequency locations 
· Option 1: NCD-SSB should be configured off sync raster. 
· Option 2: No change wrt to legacy NR, i.e. up to NW implementation 

Issue 3-1-11:  NCD-SSB: time domain locations
· Option 1: NCD-SSBs and CD-SSB from the same serving cell shall be transmitted in different half-frames when NCD-SSB and CD-SSB are contained in the same SFN. 
· Option 2: No change wrt to legacy NR, i.e. up to NW implementation 

Issue 3-1-10:  NCD-SSB Tx power
Agreement: No further discussion. Follow the last meeting agreement in R4-2120327
· TX power of NCD-SSB can be same or different from those of CD-SSB
· If TX power is different, then UE needs to be informed on the power difference between NCD-SSB and CD-SSB
· It is RAN4 understanding that if power boosting is used for CD-SSB then it may not be always possible to use the same TX power for NCD-SSB.

Issue 3-1-11:  NCD-SSB periodicity
· Option 1: The UE may retune to receive CD-SSB when the periodicity of NCD-SSB is larger than CD-SSB periodicity. 
· Option 2: More clarification on the scenario and FFS 
· Option 3: up to UE implementation

Issue 3-1-12:  On potential new procedure
· Option 1: 
· RedCap UE needs to report the RRM measurement together with the type of RS, either NCD-SSB or CD-SSB once NW doesn’t clearly indicate the ARFCN of the measurements’. For example, NW indicates ‘ServingCellConfigCommon-> downlinkConfigCommon-> FrequencyInfoDL-> absoluteFrequencySSB’ only without ‘NCD-SSB information’, but UE performs the measurements for NCD-SSB.
· Option 2: No on new procedure for NCD-SSB transmission status acquisition 
· Option 3: up to RAN1/2 
Agreement: No discussion in RAN4. Up to RAN1/2

Issue 3-1-13:  On requirements when NCD-SSB is configured
· Option 1: RAN4 to introduce the new measurement delay requirements for RedCap UE (Ericsson)
· Cell detection+ CD-SSB measurement reporting + NCD-SSB status detection
· Cell detection + NCD-SSB measurement reporting
· NCD-SSB measurement for a known cell
· Option 2: no need 
· Option 3: FFS 

Issue 3-1-14:  NCD-SSB impact on Non-RedCap UE 
· Option 1: In Rel-17, Non-RedCap UE may support the new capability of NCD-SSB transmission status detection.
· Option 2: Changes/impact on non-RedCap UE are not expected 
· Option 3: up to RAN1/2 decision 

Reply to RAN1 LS R1-2112802 on use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE
Issue 3-2-1:  NCD-SSB Idle state
Agreement: Capture the following agreements in reply LS
For working assumption “If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective”, from RAN4’s view it is feasible.
Issue 3-2-2:  CSI-RS based method
Agreement: Capture the following agreements in reply LS
For working assumption: “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.” From RAN4’s view it is feasible.

For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0): 
· A RedCap UE that supports FG 6-1a but NOT support CSI-RS based L3 measurement operates in the BWP
· the UE can support RLM, BFD, CBD and L1 RSRP measurement based on CSI-RS if UE reports the corresponding capabilities.
· the UE can support SSB based L3 measurement, but cannot support CSI-RS based L3 measurement
· A RedCap UE that supports FG 6-1a and CSI-RS based L3 measurement operates in the BWP
· the UE can support RLM, BFD, CBD and L1 RSRP measurement based on CSI-RS if UE reports the corresponding capabilities.
· the UE can support both SSB based L3 measurement and CSI-RS based L3 measurement with associated SSB.
· RAN4 will not define CSI-RS L3 based measurement requirements for 1RX Redcap UE in Rel-17 
· For serving cell timing related requirements, RAN4 agreed to not define requirements based on CSI-RS in Rel-17.


