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Introduction
In last meeting, for R17 FR1 HST WI, in [1], the following was agreed
· Enhancement on CSSFoutside_gap,i for SCell measurement
· RAN4 has the following common understanding of the current non-HST specification: 
· For CSSFoutside_gap,i, both SCell(s) measured without MG and SCell(s) measured with MG are counted in NSCC_SSB. 
· Both activated and deactivated SCells are included
· FFS the enhancement on NSCC_SSB for high speed scenario

Based on this agreement, we prefer to revise the R16 requirements as analysed in [2]. This paper further provides the discussion and corresponding Text proposal for this.
Discussion on NSSB_SCC in CSSF for intra-frequency SCell(s) measurements outside gaps
In R16 RRM spec, taking CSSF for SCells measurements outside gaps in NR SA, for example, the following was specified in TS 38.133.
Table 9.1.5.1.2-1: CSSFoutside_gap,i scaling factor for SA mode
Scenario
CSSFoutside_gap,i for FR1 PCC
CSSFoutside_gap,i for FR1 SCC
CSSFoutside_gap,i for FR2 PCC
CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
CSSF outside_gap,i for FR2 SCC where neighbour cell measurement is not required
CSSFoutside_gap,i for inter-frequency MO with no measurement gap
FR1 only CA 
1+NPCC_CSIRS 
NSCC_SSB +Y+2x NSCC_CSIRS
N/A
N/A
N/A
NSCC_SSB +Y+2x NSCC_CSIRS
FR2 only intra band CA 
N/A
N/A
1+NPCC_CSIRS 
N/A
NSCC_SSB +Y+2x NSCC_CSIRS
NSCC_SSB +Y+2x NSCC_CSIRS
FR2 only inter band CA
N/A
N/A
1
2*(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
FR1 +FR2 CA (FR1 PCell) Note 1
1+NPCC_CSIRS 
2×( NSCC_SSB +Y+2* NSCC_CSIRS -1-NSCC_CSIRS FR2__NCM)
N/A
2x(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.
Note 3:	CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap.
Note 4:	Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.
Note 5:	Only two NR FR2 operating bands are included for FR2 inter-band CA.
Note 6:	NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.
Note 7:	NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured
Note 8:	NSCC_CSIRS_FR2_NCM=1 if FR2 SCC, where neighbour cell measurement is required, is with either both SSB and CSI-RS configured or only CSI-RS measurement configured; otherwise, NSCC_CSIRS_FR2_NCM=0.
Note 9:	NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured


This issue actually comes from R15. Since the term ‘measured outside measurement gap’ is missing, NSSB_SCC includes both SCell(s) measured without MG and SCell(s) measured with MG. In this case, the SCells measured within gaps are counted twice, i.e. counted in both CSSFoutside_gap and CSSFwithin_gap.
Some companies think that this is one kind of relaxation in R15. The R15 UE implementation is already based on the relaxed requirements and it is difficult revise R15 spec at this stage.
Some other companies think that the spec is ambiguous and in the R15 UE implementation the SCells measured within gaps are NOT counted twice.
In our view it is more reasonable to define UE capability in R16 for this issue. This is because it is almost impossible to revise R15 feature list at this stage, and even if RAN4 solve this issue in R16, backward compatibility needs to be ensured. However, it is late but possible to revise R16 feature list at this stage. In this case, the backward compatibility issue can be solved.
Proposal 1  Solve the issue about NSSB_SCC in CSSF for intra-frequency SCell(s) measurements outside gaps in TEI16.
Proposal 2  To keep backward compatibility to R15, UE capability should be introduced in R16 to solve the NSSB_SCC issue. 
The updated spec can be found in our companion CR in [3]. On the introduced UE capability, in our view it is better to put it under ‘others’ in UE feature list. Such feature should be a per-UE capability, which is general for both FDD and TDD, and for both FR1 and FR2.
A draft version of the text proposal on the revision of UE feature list [4] is further provided below in the annex.
Conclusion
Based on above analysis, we have following proposals.
Proposal 1  Solve the issue about NSSB_SCC in CSSF for intra-frequency SCell(s) measurements outside gaps in TEI16.
Proposal 2  To keep backward compatibility to R15, UE capability should be introduced in R16 to solve the NSSB_SCC issue. 
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<< Start of change 1>>
2.12 Others
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	UE RF
	2-18
	Maximum uplink duty cycle for TDD+TDD EN-DC power class 2 (maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16)
	Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for NR uplink transmission under different EUTRA TDD uplink-downlink configurations so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for inter-band TDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3 [4]. If the field is absent, 30% shall be applied to all EUTRA TDD uplink-downlink configurations. If eutra-TDD-Configx is absent, 30% shall be applied to the corresponding EUTRA TDD uplink-downlink configuration.
Value n20 corresponds to 20%, value n40 corresponds to 40% and so on.
	
	Yes
	N/A
	If UE does not report this capability, 30% shall be applied to all EUTRA TDD uplink-downlink configurations.
	Per band combination
	TDD only
	FR1 only
	
	
	Optional with capability signalling

	
	2-19
	FDD-FDD or TDD-TDD inter-band MR-DC with overlapping or partially overlapping DL spectrum
	Type 1 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially DL bands with MRTD<3us and intra-band MR-DC requirements apply.
Type 2 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially overlapping DL bands with an MR-DC MRTD according to clause 7.6.2 in 38.133 and applicable inter-band RF requirements.

If absent the UE is a type 1 UE.
	
	Yes
	N/A
	UE only supports FDD-FDD or TDD-TDD inter-band operations with overlapping or partially DL bands with MRTD<3us and intra-band MR-DC requirements apply
	Per band combination
	N/A
	FR1 only
	N/A
	
	Optional with capability signalling

	
	2-20
	Maximum uplink duty cycle for FDD+TDD EN-DC power class 2
	The maximum percentage of symbols during a certain evaluation period that can be scheduled for NR uplink transmission and EUTRA FDD uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies for FDD+TDD EN-DC power class 2 UE.

	
	Yes
	N/A
	If UE does not report this capability, UE-based solution (P-MPR) is applied
	Per band combination
	N/A
	FR1 only
	
	Introduce 2 UE capabilities of maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 which indicate the maxUplinkDutyCycle capability of NR band corresponding to different LTE reference configurations as described in TS 38.101-3 clause 6.2B.1.3. 
The value range is as below: 
· maxUplinkDutyCycle-FDD&TDD-EN-DC1, maxUplinkDutyCycle-FDD&TDD-EN-DC2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}
This field is only applicable for inter-band FDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3.
	Optional with capability signalling

	UE RRM
	2-21
	Enhanced CSSF for intra-/inter-frequency SCell(s) measurements outside measurement gaps
	For CSSF of intra-/inter-frequency measurements outside gaps, the scaling factor NSCC_SSB precludes the number of configured SCells that to be measured within gaps.
	
	Yes
	
	For CSSF of intra-/inter-frequency measurements outside gaps, the scaling factor NSCC_SSB includes the number of configured SCells that to be measured within gaps and outside gaps.
	Per UE
	NO
	NO
	
	
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	





<< End of change 1>>


