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1 Introduction
In last meeting, a WF [1] was agreed on the requirement of inter-frequency measurement without MG. The spec impact is captured as below 
	· Definition of inter-frequency measurement without MG
· CSSF within gap and CSSF outside gap
· The delay requirements for inter-frequency measurement without MG
· Scheduling and measurement restriction
· UE capability


In this paper, we provide our views on detail spec impact. 
2 Discussion
CSSF scenarios
As also agreed in [1], UE can perform inter-frequency measurement without MG if the SSB is completely contained in the DL active BWP. Therefore, the scenario is very clear from the frequency domain. To introduce the requirement in to R15 framework, we also need to consider the time domain. 
In Figure 1, we show how different scenarios are mapped to different requirements. In Figure 1(b), if the SMTC occasions of this target MO are fully-overlapped by measurement gap, then UE still needs to conduct the measurement within gap. Then the requirements remain the same as the R15 baseline. If the SMTC occasions of this target MO are fully non-overlapped or partially overlapped by gap, then the measurements are conducted outside gap. We also plotted the scenarios for legacy UEs for comparison in Figure 1(a).

[image: ]
[bookmark: _Ref23580485]Figure 1. How to capture the requirements in different scenarios for different UEs
One key point is on how we handle the case when SMTC occasions are partially overlapped by MG. Theoretically, UE can perform measurement for this MO both outside gap and within gap. However, allowing this UE behavior in the requirements could make the spec very complicated, because it is out of the current framework of CSSF. To simplify the spec work, we prefer to make it always measured outside gap. UE actually still has the flexibility to conduct measurement within gap, if UE is able to fulfil the requirements of all MOs.
[bookmark: _Ref23587103]Proposal 1: For inter-frequency measurement without gap, if the SMTC occasions of an MO are partially overlapped by MG, UE is only required to conduct measurement for this MO outside measurement gap. Therefore, the factor Kp in intra-frequency measurement without gap should be re-used in this scenario.

CSSF outside gap
To capture this new requirements, Section 9.1.5.1 of TS38.133 needs to be updated.
	[bookmark: _Toc5952686]9.1.5.1	Monitoring of multiple layers outside gaps
The carrier-specific scaling factor CSSFoutside_gap,i for measurement object i derived in this chapter is applied to following measurement types:
-	Intra-frequency measurement with no measurement gap in clause 9.2.5, when none of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	Intra-frequency measurement with no measurement gap in clause 9.2.5, when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap. 
-	Inter-frequency measurement with no measurement gap in clause TBD, when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports inter-frequency measurement without MG.
-	Inter-frequency measurement with no measurement gap in clause TBD, when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports inter-frequency measurement without MG.
UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps



Same time, the table for CSSF outside gap needs also be updated. We take Table 9.1.5.1.1-1 as an example, where Y is the number of inter-frequency MOs to be measured without MG.
	Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode
	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO without MG

	EN-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s) + Y
	N/A
	N/A
	N/A
	Number of configured FR1 SCell(s) + Y

	EN-DC with
FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells + Y
	Number of configured FR2 SCells + Y

	EN-DC with
FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s) + Y -1)
	N/A
	2
	2×(Number of configured SCell(s) + Y -1)
	2×(Number of configured SCell(s) + Y -1)

	EN-DC with
FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s) + Y
	1
	N/A
	Number of configured SCell(s) + Y
	Number of configured SCell(s) + Y

	Note 1:	Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.






One issue raised in last meeting is about UEs without CA capability. For such UEs, they are not required to have 2 searchers according to R15 baseline. One possible way to address this issue is to allow some extension in the measurement delay requirements of PCell. So that UE can spend some time to perform inter-frequency measurement without gap. As an example shown in Table 1, the measurement delay of PCC is extended twice.
[bookmark: _Ref23582149]Table 1 CSSFoutside_gap,i scaling factor for UE without CA or DC capability
	Scenario
	CSSFoutside_gap,i for PCC
	CSSFoutside_gap,i for inter-frequency measurement without MG

	Single CC
	2
	2 x Y


[bookmark: _Ref23587105]Proposal 2: For UE without CA capability, the number of search assumed in the requirement is 1. The measurement delay of PCC is doubled to allow UE to conduct inter-frequency measurement without gap.

CSSF within gap
To capture this new requirements, Section 9.1.5.2 needs to be updated.
	[bookmark: _Toc5952690]9.1.5.2	Monitoring of multiple layers within gaps
The carrier-specific scaling factor CSSFwithin_gap,i for measurement object i derived in this chapter is applied to following measurement types:
-	Intra-frequency measurement with no measurement gap in clause 9.2.5, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	Intra-frequency measurement with measurement gap in clause 9.2.6.
-	Inter-frequency measurement in clause 9.3, if UE does not support inter-frequency measurement without MG
-	Inter-frequency measurement with no measurement gap in clause TBD, when all of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports inter-frequency measurement without MG
-	Inter-RAT measurement in clause 9.4
UE is expected to conduct the measurement of this measurement object i only within the measurement gaps.



Delay requirements
The requirements captured in page 6 to page 9 is agreeable to us in general. However, the more complicated issue is how to add these new requirements into current spec. Note that we not only need to introduce new requirements, but also need to update the existing requirements, according to Figure 1. At the same time, we need to be careful about how we handle UEs supporting this feature and UEs not supporting this feature. For an example, different requirements should be applied for different UEs when the SMTC occasions of an MO are partially overlapped by MG.
In our view, the most clear way is to update the existing requirements (Section 9.3.4 and 9.3.5) for UEs not supporting this feature, while creating new sections for UEs supporting this feature, e.g.,
	9.3	NR inter-frequency measurements
9.3.2	Requirements applicability
9.3.3	Number of cells and number of SSB
9.3.4	Inter frequency cell identification for UE which does not support FEATURE_NAME
9.3.5	Inter frequency measurements for UE which does not support FEATURE_NAME
9.3.6	NR Inter frequency measurements reporting requirements
9.3.7	Void Inter frequency cell identification for UE which supports FEATURE_NAME
9.3.7.1	Requirements with measurement gap                                   (refer to 9.3.4)
9.3.7.2	Requirements without measurement gap                             (New requirement)
9.3.8	Inter frequency cell identification for UE which supports FEATURE_NAME
9.3.8.1	Requirements with measurement gap                                   (refer to 9.3.5)
9.3.8.2	Requirements without measurement gap                             (New requirement)
9.3.9       Scheduling availability for UE which supports FEATURE_NAME             (New requirement)


In this way, we can avoid the confusion between UEs who supports and who does not support this feature.
[bookmark: _Ref23587091]Proposal 3: New sections for delay requirements are introduced for UE who supports inter-frequency measurement without gap. Within each new section, add sub sections for requirements with gap and without gap.

Scheduling and measurement restriction
The measurement behavior of this inter-frequency without gap is somehow like intra frequency measurement without gap in which the scheduling restriction needs to be addressed. The scheduling restriction was introduced due to 3 issues.
1. Collision with UL transmission and DL measurement on TDD carrier
2. Mix-numerology between data and SSB symbols
3. The need of Rx beam sweeping in FR2
As mentioned in page 10 of [1], the indication of deriveSSB_IndexFromCell should not be considered in this case because it is only applicable for cells within the same frequency layers. Therefore, it cannot be used between UE’s serving cell and an inter-frequency layer. 
Furthermore, we also need to consider the applicability of SSB-ToMeasure in this case. This IE was used to let UE know which SSB UE may skip measurement so that network can still schedule PDCCH and PDSCH on some OFDM symbols. Therefore, to make this feature work, good time synchronization between serving cell and the SSB of target cell is needed. In this case, if deriveSSB_IndexFromCell is not considered anymore for inter-frequency measurement without gap, then SSB-ToMeasure should not be considered, either.
[bookmark: _Ref23587092]Proposal 4: The scheduling and measurement restriction for intra-frequency measurements assumes UE skip SSB-ToMeasure.  
3 Summary
In this paper, we discuss the requirement of inter-frequency measurement without gap. We have the following proposals.
Proposal 1: For inter-frequency measurement without gap, if the SMTC occasions of an MO are partially overlapped by MG, UE is only required to conduct measurement for this MO outside measurement gap. Therefore, the factor Kp in intra-frequency measurement without gap should be re-used in this scenario.
Proposal 2: For UE without CA capability, the number of search assumed in the requirement is 1. The measurement delay of PCC is doubled to allow UE to conduct inter-frequency measurement without gap.
Proposal 3: New sections for delay requirements are introduced for UE who supports inter-frequency measurement without gap. Within each new section, add sub sections for requirements with gap and without gap.
[bookmark: _GoBack]Proposal 4: The scheduling and measurement restriction for intra-frequency measurements assumes UE skip SSB-ToMeasure.
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