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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1 LS [1], following agreements were informed.

	Agreement:
· The following working assumptions from RAN1#107-e are NOT confirmed for idle/inactive mode and furthermore they are replaced by the agreements further down for connected mode.
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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
· For BWP#0 configuration option 1, 
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB.
· Note: For BWP#0 configuration option 2,
· For FR1,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For FR2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB

Agreement:
Replace the working assumption from RAN1#107e “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities” with the following agreement:
· For FR1,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· 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 [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
· For FR2,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· 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 [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
Note: The cases that CSI-RS in this agreement can support are left to RAN4.

Agreement:
· A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
· NCD-SSB is ‘QCL’-ed with CD-SSB when the NCD-SSB and CD-SSB share the same SSB index.
· Note: RAN1 assumes that NCD-SSB is configured by higher layer

Conclusion:
· [bookmark: _Hlk97049530]From RAN1 perspective, whether and under what conditions a RedCap UE requires to be configured with existing measurement gaps to support operation without SSB in an RRC-configured active BWP, and its related UE feature discussion (including measurement gaps) is up to RAN4.
· Send an LS to RAN4 to inform them about the conclusion.



In this contribution, we provide our views on BWP operation without SSB in active BWP for RedCap UE.
2. Discussion
The mandatory feature for RedCap UE is BWP operation based on SSB using NCD-SSB (including NCD-SSB based measurements) in an RRC-configured DL BWP if it does not include CD-SSB. It is similar to mandatory feature FG 6-1 for BWP operation for legacy normal UE.
For an active DL BWP without SSB, it needs further discussion in RAN4.
	· From RAN1 perspective, whether and under what conditions a RedCap UE requires to be configured with existing measurement gaps to support operation without SSB in an RRC-configured active BWP, and its related UE feature discussion (including measurement gaps) is up to RAN4.


In the last RAN4 meeting, measurement scenarios for supporting RedCap UE were agreed.
	The measurement scenarios for NCD-SSB and CD-SSB
· Define RedCap UE’s measurement requirements based on the following scenarios:
· Case A: Serving cell active BWP includes CD-SSB 
· Case B: Serving cell active BWP includes NCD-SSB
· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 
· FFS whether to support Case B-2 
· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
· Note: if the scenario is supported then no new requirements or minimum changes shall be introduced comparing to Case A and B-1 requirements


At least in Rel-17, RRM measurement requirements for RedCap UE are based on cases that SSB, including CD-SSB and NCD-SSB, is included in the active BWP. Therefore, no RRM measurement requirements will be specified for active BWP without SSB.
Observation 1: For operation without SSB in an RRC-configured active BWP, no RRM requirements will be specified.
When UE operates in an active BWP without SSB, measurement gap needs to be configured for intra-frequency measurement in this case. From mobility perspective, there would be no critical issue for BWP operation without SSB, although intra-frequency mobility performance may be compromised as long measurement delay is expected due to measurement with gap. 
However, there could be issue of serving cell timing measurements. The UE transmit timing requirements are based on availability of SSB at least with 160ms period. When measurement gap is configured, the gap periodicity could be configured as 160ms. There could also be other inter-frequency measurements with gap on multiple frequency layers being configured. In these cases, UE could not meet timing tracking requirements as SSB would not be available during 160ms due to gap would be used for measurements on other frequency layers. Otherwise, UE mobility performance would be compromised if UE cannot measure all the configured frequency layers. UE may additionally use TRS for serving timing tracking. However, it is UE implementation specific and UE timing requirements are specified based on availability of SSB.
Furthermore, the RLM/BFD/CBD/L1-RSRP measurement are based on RS resources within active BWP according to existing RRM requirements. For BWP operation without SSB, CSI-RS has to be configured for UE to conduct these measurements. If UE does not support CSI-RS based RLM/BFD/CBD/L1-RSRP measurement, then the UE cannot actually work.
Observation 2: It is up to reasonable NW configuration and UE implementation how BWP operation without SSB is supported for RedCap UE.
3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided our views on BWP operation without SSB in active BWP for RedCap UE. Based on analysis following observations a are present.
Observation 1: For operation without SSB in an RRC-configured active BWP, no RRM requirements will be specified.
Observation 2: It is up to reasonable NW configuration and UE implementation how BWP operation without SSB is supported for RedCap UE.
A draft Reply LS is provided in Annex.
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1. Overall Description:
RAN4 thanks RAN1 for the LS on operation with and without SSB for RedCap UE. 
RAN4 has discussed operation without SSB within active BWP and reached following conclusion. 
For operation without SSB in an RRC-configured active BWP, no RRM requirements will be specified for RedCap UE in Rel-17. 
If measurement gap is configured for operation without SSB in an active BWP, UE may not meet serving cell timing related requirements under certain configurations. In addition, intra-frequency mobility performance may be compromised due to gap-based measurement. 
In summary, it is up to reasonable NW configuration and UE implementation how it is supported for RedCap UE.

2. Actions:
To: RAN WG1
ACTION: 	RAN4 kindly asks RAN1 to take the above RAN4 agreements into account in the future work.

3. Reference:
[1] R1-2202886, LS on operation with and without SSB for RedCap UE

4. Date of Next TSG RAN WG4 Meetings:
TSG RAN WG4 Meeting #104-e		August 22 – August 26, 2022			Toulouse, FR
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