[bookmark: _Hlk95154274][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 102-e											R4-2204283
Electronic Meeting, February 21 – March 3, 2022

Source: 	OPPO
Title: 	Discussion on measurement requirements for RedCap UE
Agenda Item:	10.20.3.1.5	
Document for:	Discussion
1 Introduction
In last RAN4 meeting, a way forward on RRM requirements for RedCap UE was agreed in [1]. In this contribution, we provide our further consideration on the remaining issues of RRM requirements for RedCap UE.
2 Discussion
Measurement procedure
	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 3 (E///, Apple, Xiaomi, OPPO, HW, Nokia): Depends on agreement for “Inter-frequency without gap”


The UE can perform inter-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE. As agreed in last meeting to define requirements for 1RX and 2RX capable RedCap UEs based on single searcher assumption, we think it is reasonable for RedCap UE not supporting ‘inter-frequency without gap’ measurement capability. 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
[bookmark: _GoBack]Proposal 1: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
	Sub-topic 5-1 CSSF, gap related issues
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%.


For CSSF outside gap, if RAN4 agreed that RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability, we prefer to define the CSSFoutside_gap,i = 1.
For CSSF within gap, the requirements were specified based on the assumption that UE conducts the measurement of one frequency layer at a time, no matter the layer is intra frequency or inter frequency. We think the existing MG sharing mechanism could be reused. And the requirements of CSSF within gap could be reused for RedCap UE
Proposal 2: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 3: The current design for CSSF within gap could be reused for RedCap UE.

	Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
· Option 1 (Xiaomi, Apple, vivo, HW, MTK, OPPO): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (CMCC, E///, Nokia): No measurement period relaxation or prioritization between measurement and dynamically scheduled UL transmission are needed. Clarification on available samples can be considered:
· “The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time.” 
· “The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection.” 
· “The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.”


For priority between UL and DL during cell identification for HD-FDD, both option 1 and option 2 are to ensure the measurement performance. From our perspective, option1 is fine in general, as it follows the same principles in Rel-15. RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement. For option 2, the clarification 
Proposal 4: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
3 Conclusion
Proposal 1: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 2: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 3: The current design for CSSF within gap could be reused for RedCap UE.
Proposal 4: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
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