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1	Introduction
In RAN4 101-e-bis, there were discussions on signalling 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.
	Inter-frequency without gap
· Option 1 (Xiaomi, Apple, vivo, ZTE, MTK, OPPO, QC, Nokia):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Option 3 (E///, HW, CMCC): Depends on whether the definition of ‘intra-frequency measurement’ and whether ‘NCD-SSB measurement for neighbour cell’ is supported
Assumption on searcher 
· Option 1 (CMCC, HW, MTK):	The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Option 2 (E///): 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. Otherwise, the searcher will be shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE.
The agreements can be revisited once RAN4 has agreement on the definition of intra-frequency measurement.
Option 2 (E///, Apple, Xiaomi, OPPO, HW, Nokia): Depends on agreement for “Inter-frequency without gap”

CSSF outside gap
· Option 1(E///):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 1a (E///): RAN4 agrees the CSSFoutside_gap,i = 1 for measurement outside gap provided that RAN4 agreed the RedCap UE NOT supporting ‘Inter-frequency without gap’
· Option 2 (HW, MTK, Nokia): Depends on agreement for “Inter-frequency without gap”
· Option 3 (Xiaomi, Apple, vivo, ZTE): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 4 (CMCC):
· 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
CSSF within gap
· Option 1 (E///, MTK):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 1a (E///): The current design for CSSF within gap could be reused for RedCap UE provided that the definition of intra-frequency measurement for RedCap UE is as follow.
· 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.
The agreements can be revisited once RAN4 has agreement on the definition of intra-frequency measurement.
· Option 2 (Xiaomi, Apple, vivo, ZTE, HW, CMCC, OPPO, Nokia): The current design for CSSF within gap could be reused for RedCap UE.
· Option 3 (E///, CMCC): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote pCell’s measurement.
· Option 3a (CMCC): Consider to add additional two values of measGapSharingScheme factor for RedCap UE, e.g. 85%, 95%.
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Option 1 (vivo, ZTE, Nokia, HW, E///, MTK): Keep measurement period same as Rel-15
· Relax the accuracy based on 3 samples
· Option 2 (Apple, Oppo, QC): Only lower bound is extended while keeping the same number of samples.


This paper discusses the issues listed above and provide our views.
2	Discussions
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.

CSSF within gap
We understand the intention of the proposal to enhance this feature, but it seems like a very small enhancement with potentially unexpected outcome. First of all there might be cases where inter-f measurements shall have higher priority. Secondly, this option means new signalling and is not desired. What’s more, the benefit is only to reduce a 2-bit signalling to a 1-bit one, which is quite limited. To keep better flexibility, we prefer to keep the current design.
The current design for CSSF within gap could be reused for RedCap UE.

Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
First of all we can observe that accuracy requirement is already agreed to be relaxed. In this case we don’t see strong reason to relax core requirements. We can study this issue in the performance part and discuss how much the accuracy level can be relaxed.
The other reason is that unlike LTE cat-M/NB-IoT, RedCap UEs are specified to support almost same mobility as Rel-15 NR legacy UEs. Therefore relaxing the measurement period should be avoided.
Keep measurement period same as Rel-15.
3	Conclusion
Observation 1: The RedCap UEs are assumed to have a single searcher.
Proposal 1: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 2: 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 3: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 4: The current design for CSSF within gap could be reused for RedCap UE.
Proposal 5: Keep measurement period same as Rel-15.
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