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1	Introduction
In RAN4 102-e, there were discussions on signaling related issues for RedCap UEs. 
In the WF [1] the options were captured, and we copy paste some of the issues here to further discuss.
	[bookmark: _Hlk97057491]Reference SSB to decide measurement type (intra- or inter-frequency)
· Agreements
· FFS: Reference SSB to decide measurement type (intra- or inter-frequency)
· Option 1 (E///, QC, ZTE): NW indicates the reference SSB (CD-SSB or NCD-SSB)
· Option 1a (Apple, Nokia, CMCC): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or NCD-SSB)
· Option 2 (Xiaomi, MTK, Nokia, QC, vivo): SSB in the active BWP is used (CD-SSB or NCD-SSB)
· Option 3 (HW, CMCC): CD-SSB of the serving cell

When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG
Candidate options:
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG:
· Proposals
· Option 1 (Apple, CMCC, HW, MTK, Xiaomi):  UE could choose to perform CD-SSB only if both NCD-SSB and CD-SSB measurements need gap. 
· Option 2 (Nokia, E///):  UE shall follow the NW’s configuration to perform measurement. 
· Option 3(possible compromise): When both NCD-SSB and CD-SSB measurements need gap, UE could choose to perform any SSB only provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2
· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB
· the periodicity of NCD-SSB and CD-SSB is the same.
Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.

When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
When both CD-SSB and NCD-SSB neighbour cell measurement are configured:
· Proposals
· Option 1 (E///, Apple, CMCC, Xiaomi, Nokia, vivo):	 UE should follow NW’s configuration to perform measurements on both SSBs.
· Option 2 (QC):  
· When both, NCD-SSB and CD-SSB of the neighbour cell lie within the UE active BWP, UE should be required to measure only one SSB.
· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.
· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.
· Option 2a (MTK):
· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.
· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.

Periodicity of NCD-SSB 
· Proposals
· Option 1 (Apple, MTK, Xiaomi, vivo, QC):	RAN4 to assume that periodicity of NCD-SSB is same as periodicity of corresponding CD-SSB from the same cell.
· Option 2 (QC, E///, Apple, MTK, vivo): The periodicity of NCD-SSB cannot be configured to be greater than 160ms.
· Option 3 (CMCC): NCD-SSB periodicity is up to NW. 
Inter-frequency without gap
· Option 1 (ZTE, Apple, Xiaomi, vivo, MTK, OPPO, E///, Nokia):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 1a (E///):	 
· RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17 provided that the intra-frequency measurement is defined based on the NCD-SSB in active BWP, if NW transmits the NCD-SSB.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when defining RedCap RRM requirements.

Assumption on searcher 
·  Option 1 (CMCC, HW):	The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Option 2 (ZTE, MTK, Apple, Xiaomi, Nokia, OPPO, vivo): The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.

CSSF outside gap
· Option 1 (ZTE, Apple, Xiaomi, vivo, MTK, OPPO, Nokia): CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 1a (E///): CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement provided that only one of NCD-SSB and CD-SSB within the serving cell’s active BWP will be measured.

· Option 3 (CMCC, HW):
· CSSFoutside_gap,I  PCC= 2, if configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE.
· CSSFoutside_gap,I  PCC = 1 otherwise
· CSSFoutside_gap,I  PCC = 2*Y, for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE;
· CSSFoutside_gap,I  PCC = 0 otherwise


This paper discusses the issues listed above and provide our views.
2	Discussions
Reference SSB to decide measurement type (intra- or inter-frequency)
This issue was discussed during the GTW session last meeting, yet without any conclusion. In our point of view, Option 1 (NW indicates the reference SSB, being CD-SSB or NCD-SSB) is reasonable and might be the only valid option. Option 2 says that the SSB in active BWP will be used, though there might not be any SSB in active BWP, then in this case the definition is somehow broken and there might be ambiguities. Option 3 says that CD-SSB of the serving cell but when there is no CD-SSB in the serving cell the definition is also ambiguous. Option 1a is a sub-option of Option 1, and this may depend on RAN2 design on how many SSBs can be configured / indicated in a single MO. If only one SSB can be indicated, then Option 1 becomes Option 1a and in this case we can support Option 1a. If multiple SSBs can be configured and indicated within a single MO, then Option 1 would still be the only solution which is precise and leaves no room for misinterpret. Thus, we propose to agree on Option 1 as a starting point, and check if Option 1a can be adopted based on the RAN2 signaling design on the MO indication.
NW indicates the reference SSB to use as reference to decide measurement types (intra- or inter-frequency).

When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG
Here we propose that the UE shall follow the NW instructions. Usually what the UE does, for the legacy case, is to carry out the measurement as indicated in the MOs sent by the network. It’s rare to specify UE behaviour regarding multiple measurements and prioritize among them since 1) it’s usually seen as a network optimization to avoid indicating duplicated measurements and 2) such prioritization might produce unwanted cases and misalignment between the UE and the NW.
Thus, we propose that the UE can simply follow the NW indication on the MOs.
UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG.

When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
Similar to the previous case, we don’t think such prioritization performed by the UE is necessary, and we worry that such UE behavior might cause misalignment between the UE and the NW. Thus, we still propose that the UE to follow the NW indications. 
UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for neighbour cell measurements.

Periodicity of NCD-SSB
This issue was discussed several meetings ago when there was an incoming RAN1 LS and there was no clear consensus. In our view, this is more relevant to the deployment scenarios and how the operators will eventually configure NCD-SSB. Technically it should be feasible for NCD-SSB to have a same or different periodicity as the CD-SSBs. Thus, we prefer to leave some flexibility for the implementation and do  not mandate the periodicity of NCD-SSB in the specifications. NCD-SSB periodicity is up to NW.
NCD-SSB periodicity is up to NW.

Inter-frequency without gap
For UEs supporting the capability of inter-frequency without gap, the UE should at least support two searchers. Otherwise it is not possible for the UE to conduct two measurements without gaps. However, RedCap UE has only a single searcher, thus, RedCap UEs don’t support the capability of inter-frequency measurement without gap. 
Observation 1: The RedCap UEs are assumed to have a single searcher.
RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.

Assumption on searcher
The conclusion on whether to support inter-f measurement without gap is dependent on the assumption on searchers. A reasonable assumption under one condition is that: The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.

CSSF outside gap
This issue is directly related to the previous issue, and we support Option 1 since we think RedCap UEs don’t support the capability of inter-frequency measurement without gap. 
CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
3	Conclusion
Proposal 1: NW indicates the reference SSB to use as reference to decide measurement types (intra- or inter-frequency).
Proposal 2: UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG.
Proposal 3: UE shall follow the NW’s configuration to perform measurement when both CD-SSB and NCD-SSB are configured for neighbour cell measurements.
Proposal 4: NCD-SSB periodicity is up to NW.
Observation 1: The RedCap UEs are assumed to have a single searcher.
Proposal 5: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 6: The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 7: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
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