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1. Introduction
Requirements for inter-frequency measurement without gap has been discussed for a few RAN4 meetings. At RAN4 93 meeting, a WF [1] was agreed. In this contribution, we provide our views on some left issues of this topic. 
2. Discussion
For this topic, good progresses have been achieved at previous few meetings regarding various aspects like:

Conditions at frequency domain when inter-frequency measurement without gap can apply;

number of searchers;

CSSF factor outside and inside gap;

Number of samples for delay requirement of inter-frequency measurement without gap;
One issue left is how this feature applies. Based on current agreements, this feature only applies when the inter frequency neighbour cell SSB is completely contained in the active BWP of a UE therefore from the implementation point of view, that UE can perform corresponding measurements on neighbour cell without any gaps. However, this will not automatically lead to the result that a UE is mandatory to support this feature. 
Based on discussion of previous RAN4 meetings, the potential CSSF outside gap for inter-frequency measurement without gap is shown at the following table. Using EN-DC as an example, the following table indicates that for the inter-frequency MO where no measurement gap is used, its corresponding RRM requirement, including all detection and measurement delay requirement, will be scaled by the total number of all inter-frequency MOs satisfied the conditions of measurement without gap plus the number of SCells. Hence the RRM requirements of SCells are downgraded. 
	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.

Note3:     Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG


Other the other hand, based on [2], these inter-frequency MOs which can perform RRM measurement without gap will not join the calculation of CSSFwithin_gap,i, the carrier specific scaling factor for a target measurement object with index i, according to section 9.1.5.2.1 of [2]. Actually the value of Minter,i,j will be reduced resulting in the reduction of CSSFinter, therefore all related detection and measurement requirements for inter-frequency MOs using measurement gap and inter-RAT MOs will be improved, since less measurement objects share the measurement gap resource, providing the measurement gap resource within a particular measurement period is same, i.e., not impacted by using this feature. 
Based on former discussion we have the following observations:
Observation 1: For UE which implements this feature, it will obtain a tradeoff between intra-frequency measurement performance and inter-frequency/inter-RAT measurement performance. 

Using EN-DC as an example, the detection and measurement delay for intra-frequency SCells will be downgraded whereas the detection and measurement delay for inter-frequency MOs using measurement gap and inter-RAT MOs could be improved.

Ideally, measurement gaps will not be allocated for inter-frequency MOs whose RRM measurement can be performed without using measurement gap, hence throughput could be improved which is the intention of introducing this feature [3]. In practice it cannot be guaranteed that the SSBs of all inter-frequency MOs are contained in the active UE BWP and inter-RAT measurement always requires measurement gaps. The potential gain on throughput through this feature may be limited providing measurement gaps are still allocated to a UE when it is necessary. Here we have observation 2:
Observation 2: The potential gain on throughput through this feature may be limited providing measurement gaps are still allocated to a UE when it is necessary. 

From observation 1 and 2, from UE’s perspective, it will obtain a tradeoff between intra-frequency measurement performance and inter-frequency/inter-RAT measurement performance and may have potential throughput gain. Based on it, the necessity to mandate all UE support this feature is not strong although from the implementation point of view, the inter-frequency measurement without gap can be done provided the pre-conditions on the frequency domain is satisfied. We suggest to let UE decide whether to support this feature or not and corresponding UE capabilities signalling could be introduced.      
Proposal 1: let UE decide whether to support this feature or not and corresponding UE capabilities signalling could be introduced.     
3. Conclusion
In this paper, we provide our views on lefe issues of inter-frequency measurement without gap. The corresponding observations and proposals are summaried as the following : 
Observation 1: For UE which implements this feature, it will obtain a tradeoff between intra-frequency measurement performance and inter-frequency/inter-RAT measurement performance. 

Using EN-DC as an example, the detection and measurement delay for intra-frequency SCells will be downgraded whereas the detection and measurement delay for inter-frequency MOs using measurement gap and inter-RAT MOs could be improved.

Observation 2: The potential gain on throughput through this feature may be limited providing measurement gaps are still allocated to a UE when it is necessary. 

Proposal 1: let UE decide whether to support this feature or not and corresponding UE capabilities signalling could be introduced.      
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