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Introduction
This contribution will further discuss the remaining issues on the measurement requirements for RedCap UE.
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Report of RS type
There is no consensus on the whether to report RS type in RRM reporting. The issue is captured in [1]. RAN2’s signalling design work for RedCap UE  has been completed at last meeting.  The IE MeasResults or MeasConfig or reportConfigNR are reused for RedCap UE. Based the current signalling, network can acquire the information of the SSB type (NCD-SSB or CD-SSB) from measurement reporting.
	Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 
No consensus on whether to support Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting. 
 



Proposal 1: No need to report RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting.
Per-FR gap
Another open issue is whether to support per-FR gap for RedCap UE [1].
	Whether to support for per-FR/per-UE gap
Candidate options:
· Option 1 (OPPO, Ericsson, CMCC, Nokia): If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
· Option 2 (MTK, vivo, Apple): If MG is needed, both per-UE gap and per-FR gap can be supported, but UE behavior is same as per-UE gap. 




Although only single carrier is considered for RedCap UE, measurement behaviour and network configuration may be different for option 1 and option 2 in some cases. For example, there is a case where serving cell is on FR1 and MO is on FR2.  In this case, based on the legacy gap pattern, if only per-UE gap is supported gap pattern 0-11 can be applied on serving cell, however if per-FR gap is supported,  then no gap on the serving cell. Therefore per-FR gap is not definitely same with per-UE gap from UE behaviour perspective.
In our understanding if the RedCap UE supports both FR1 and FR2, per-FR gap can be an optional capability for RedCap UE.
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose 
	Applicable Gap Pattern Id

	
	FR1 
	non-NR RAT NOTE2
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11 

	
	
	non-NR RAT and FR1 and/or FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per-UE measurement 
	FR2 
	non-NR RAT only 
NOTE2
	0,1,2,3

	gap
	
	FR1 only 
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	non-NR RAT and FR1 and/or FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	
	FR2 only 
	12-23

	
	FR1 if configured
	non-NR RAT only 
	0,1,2,3

	
	FR2 if configured
	NOTE2
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	Per-FR
	FR2 if configured
	
	12-23

	measurement 
	FR1 if configured
	non-NR RAT and 
	0, 1, 2, 3, 4, 6, 7, 8,10

	gap
	FR2 if configured
	FR1 NOTE2
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	non-NR RAT and 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	FR2 NOTE2
	12-23

	
	FR1 if configured
	non-NR RAT and 
FR1 and FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	NOTE1:	If per-UE measurement gap is configured with MG timing advance of TMG ms, the measurement gap starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among all serving cells subframes.
	If per-FR measurement gap for FR1 is configured with MG timing advance of TMG ms, the measurement gap for FR1 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR1.
	If per-FR measurement gap for FR2 is configured with MG timing advance of TMG ms, the measurement gap for FR2 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2.
	TMG is the MG timing advance value provided in mgta according to [2].
	In determining the measurement gap starting point, UE shall use the DL timing of the latest subframe occurring immediately before the configured measurement gap among serving cells.
NOTE 2:	In RedCap, non-NR RAT means E-UTRA only. 



Proposal 2: If a RedCap UE supports both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfig) depends on UE capability (Option 1).
Inter-frequency without gap
It is agreed to support inter-frequency without gap for RedCap UE in last meeting [2]. In the approved CR [3], the CSSFoutside_gap is applied for the following type for inter-frequency measurement: when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap (in yellow highlight).
	9.1A.5.1	Monitoring of multiple layers outside gaps
The carrier-specific scaling factor CSSFoutside_gap_RedCap,i for measurement object i derived in this chapter is applied to following measurement types:
-	SSB-based intra-frequency measurement with no measurement gap in clause [9.2B.5], when none of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	SSB-based intra-frequency measurement with no measurement gap in clause [9.2B.5], when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps.




In our understanding, both SMTC non-overlapping and partial overlapping with gap shall be considered. The reason is that SMTC and gap partial overlapping case is one typical configuration. Moreover in the approved CR for RedCap UE [3], Kp is already considered in inter-frequency measurements without gaps requirements in clause 9.3B.7 (shown in below). As we know, Kp is introduced due to inter-frequency SMTC is partially colliding with measurement Gap.
	TS38.133 vh60 clause 9.3B.7
When interfrequency SMTC is partially overlapping with measurement gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP.



Proposal 3: CSSFoutside_gap is also supposed to be applied to following measurement type:
SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.

Conclusions
This contribution provides analysis on the remaining issues in measurements for RedCap UE. The following proposals are provided:
Proposal 1: No need to report RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting.
Proposal 2: If a RedCap UE supports both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfig) depends on UE capability (Option 1).
Proposal 3: CSSFoutside_gap is also supposed to be applied to following measurement type:
SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
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