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1 Introduction
In Rel-18, further work objective to complete the requirements for measurement without gaps is given in the work item description (WID) [1] as below:
	(1) Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.


Furthermore, the open issues from the previous meeting (meeting RAN4#108bis) are given below [2]:
The analysis and discussion are given in the next section. 
2 Discussion
From the previous RAN4 meetings, RAN4 agreed to define the following cases to simplify the discussion in RAN4:
	it is better to differentiate the measurement without gap into the two scenarios below when considering the measurement reportint delay requirements as for the interruption requirements:
· Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
· Case 2: without gap but interruption allowed (e.g. ’[TBD2]’ indicated in [TBD new signaling])


Further discussion on the details is provided in the following subsections. 
Discussion on CSSF and Tcycle definition 

	Sub-topic 1-1 Definitions
Issue 1-1-1: Tcycle definition on a certain configured carrier i: lower bound 80ms. 
· Background
· Tcycle is used for interruption requirements specification implementation.
· The UE is allowed to cause a certain interruption length every Tcycle period.
· Previous agreements
· Tcycle per MO/frequency layer is the same as UE measurement cycle.
· Previous agreements
· Scaling factor to derive UE measurement period.
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG.
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG.
· FFS for scaling factor when MG is not configured.
· Proposals
· [bookmark: _Hlk149856969]Option 1: Tcycle,i = scaling factors * max (80ms, SMTC period).
· Option 2: Tcycle,i = max (80ms, scaling factors * SMTC period).
· Option 3: Tcycle = max(80ms, SMTCmin), where SMTCmin is smallest SMTC among multiple MO/frequency layers. 

Issue 1-1-2: Scaling factor definition when measurement gap is not configured 
· Background
· Previous agreements
· All NFG measurements with interruptions are carried within the MG(s), when MGs are configured and SMTC partially or fully overlaps with MG(s).
· Scaling factor to derive UE measurement period.
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG.
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG.
· FFS for scaling factor when MG is not configured.
· Proposals
· Option 1: Use CSSF outside gap to scale SMTC period when MG is not configured.
· Note: This means that the measurements are shared between NFG measurements and legacy measurements outside gap.
· Option 2: Use Nfx which is the scaling factor due to sharing only among all the frequency layers where the frequencies are configured as target frequencies for measurements without gap from UE supporting NFG.
· Note: This means that NFG measurements are in parallel with legacy measurements outside gap.

Issue 1-1-3: Scaling factor definition for Kp when measurement gap is configured
· Background
· Kp is the scaling factor introduced in legacy releases, applied to the cases where the target SSB is within the UE active bandwidth part and measurement gap is not needed in nature, but since measurement gap is configured the measurements only happen outside gap occasions; Kp is calculated by dividing the total number of SMTCs by available SMTC number outside gap during window length max(SMTC, MGRP); Kp = 1 when SMTC occasion is always overlapped with gap.
· Proposals
· Option 1: Do not apply Kp to Tcycle,i / measurement period.
· Option 2: Apply Kp to Tcycle,i / measurement period.



Issue of multiple frequency layers scaling factor for measurement delay: The requirements for both intra- and inter-frequency measurements whether interruption is allowed or not, should be considered as measurements outside gaps. Hence, all the frequency layers without MG and with or without interruption. 
Therefore, RAN4 shall include the following frequency layers in the calculation of multiple frequency layers scaling factor outside gap (CSSFoutside_gap) in the UE requirements:
1. Rel-15/Rel-16 Intra-/inter-frequency without gap.
2. Rel-18 Intra-/inter-frequency NFG with interruption. 
3. Rel-18 Intra-/inter-frequency NFG without interruption.
Therefore, there is no need to define Kp when measurement gap is configured. 
Proposal 1: [bookmark: _Ref142600316]RAN4 shall define the requirements of Tcycle,i = scaling factors * max (80ms, SMTC period), scaling factor is CSSFoutside_gap.
Proposal 2: [bookmark: _Ref149861797]RAN4 shall define the requirements of multiple frequency layers scaling factor for measurement delay to include all the frequency layers without MG and with or without interruption in the same scaling factor.
Proposal 3: [bookmark: _Ref142600330]RAN4 shall include the following frequency layers in the calculation of multiple frequency layers scaling factor outside gap (CSSFoutside_gap) in the UE requirements:
(i) Rel-15/Rel-16 Intra-/inter-frequency without gap; (ii) Rel-18 Intra-/inter-frequency NFG with interruption; and (iii) Rel-18 Intra-/inter-frequency NFG without interruption.
Proposal 4: [bookmark: _Ref149861813]Use CSSF outside gap to scale SMTC period when MG is not configured.
Proposal 5: [bookmark: _Ref149861826]Do not apply Kp to Tcycle,i / measurement period.

Discussion on measurement reporting delay requirements
	Sub-topic 1-3 Measurement reporting delay requirements
Issue 1-3-1: Measurement sample number for PSS/SSS detection without AGC
· Proposals
· Option 1: 5.
Issue 1-3-2: Measurement sample number for Measurements without AGC
· Proposals
· Option 1: 5.
Issue 1-3-3: Measurement sample number for SSB index detection without AGC
· Proposals
· Option 1: 3.
Issue 1-3-4: Measurement sample number when AGC is needed
· Proposals
· Option 1: 3 samples are added.
Issue 1-3-5: Lower bounds 
· Proposals
· Option 1: reuse all existing values.
· Option 2: other values.



RAN4 already agreed in previous meetings:
	Agreement:
· Take requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) as a starting point [4].
· Reuse requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) for the reporting delay requirements for intra-frequency measurement without gap and no interruption allowed [5].



Yet, clause 9.3.9 has two set of values, which are requirements for no-gap and the other one for ‘nogap-noncsg’. Given that the similarity between the NeedForGap and NCSG and to address additional AGC samples, RAN4 shall define the requirements for the number of samples and lower bound taking into account the ‘nogap-noncsg’ requirements of inter-frequency as baseline. 
Proposal 6: [bookmark: _Ref131972105]For inter-frequency case 1: RAN4 shall take requirements of ‘nogap-noncsg’ for lower bound and # of samples for inter-frequency measurement without interruption in Section 9.3.9 of TS38.133 as a starting point.

Similarly, for the inter-frequency without gap with interruption (case 2), the number of samples and the lower bound requirements defined for interruption requirements, RAN4 shall reuse existing requirements of ‘ncsg’ for lower bound and number of samples for intra-frequency and inter-frequency measurement with interruption.

Proposal 7: [bookmark: _Ref142600430]For inter-frequency and intra-frequency case 2: RAN4 shall reuse existing requirements of ‘ncsg’ for lower bound and number of samples for intra-frequency and inter-frequency measurement with interruption as baseline.

Nevertheless, in the previous meeting the way forward captures the issues considering the reasons for having additional samples, such as AGC. Hence, we provide our comments based on the WF:
Issue 1-3-1/1-3-2/1-3-3/1-3-4/1-3-5: Based on existing requirements: The sample number for PSS/SSS detection without AGC and measurements without AGC are 5 samples based on existing requirements. While the sample number for SSB index detection without AGC is equal to 3 samples. In addition, based on the requirements of NCSG in clause 9.3.9, the additional number of samples when AGC is needed is equal to 3 samples. Furthermore, the lower bound requirements have been reused from existing requirements and hence the lower bound requirements can be reused for the new requirements for NFG.

Proposal 8: [bookmark: _Ref146120443]The number of sample number for PSS/SSS detection without AGC is equal to 5 samples.
Proposal 9: [bookmark: _Ref146120485]The number of sample number for measurements without AGC is equal to 5 samples.
Proposal 10: [bookmark: _Ref146120539]The number of sample number for SBI index detection without AGC is equal to 3 samples.
Proposal 11: [bookmark: _Ref146120567]The number of sample number when AGC is needed is equal to additional 3 samples. 
Proposal 12: [bookmark: _Ref146120588]RAN4 shall reuse all existing values for lowers bound for NFG new requirements. 

Discussion on DRX
The open issues from WF:
	Sub-topic 1-4 Scheduling availability
Issue 1-4-1: Interruption caused when DRX is configured larger than 320ms
· Proposals
· Option 1: No interruption is expected when DRX is configured larger than 320ms on the serving cell.
· Option 2: Interruption is allowed, and it is according to Tcycle.
Issue 1-4-2: Interruption caused when DRX is configured smaller than 320ms
· Proposals
· Option 1: No interruption is expected when SMTC is during DRX-off and UE uses such SMTC to measure NFG measurements with interruption on a certain MO.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: No interruption is expected during DRX activity time (DRX ON duration extended by inactivity-timer after each PDCCH reception) 
Issue 1-4-3: Scaling factor 1.5
· Background
· 1.5 is to address frequent measurements in legacy releases when DRX cycle length is smaller than 320ms.
· Proposals
· Option 1: Apply 1.5.



Issue 1-1-9: In general, we don’t understand the motivation to have no interruption for some scenarios when DRX is larger than 320ms or no interruption is expected when SMTC is during DRX-off and UE uses such SMTC to measure NFG measurements with interruption on a certain MO. The fundamental UE behaviour is to follow the DRX provided by the NW, which means the UE is not expected to wake up in the middle of DRX period to perform measurements. Thus, RAN4 shall follow the existing requirements of NCSG and MG as baseline  
Proposal 13: [bookmark: _Ref134726931]For DRX based interruption ratio when DRX is configured larger than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline. 
Proposal 14: [bookmark: _Ref146120638]For DRX based interruption ratio when DRX is configured smaller than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline.
Proposal 15: [bookmark: _Ref149861844]Consider 1.5 is to address frequent measurements in legacy releases when DRX cycle length is smaller than 320ms.

3 Summary
In this contribution, discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR is provided and we have the following proposals:
Proposal 1: RAN4 shall define the requirements of Tcycle,i = scaling factors * max (80ms, SMTC period), scaling factor is CSSFoutside_gap.
Proposal 2: RAN4 shall define the requirements of multiple frequency layers scaling factor for measurement delay to include all the frequency layers without MG and with or without interruption in the same scaling factor.
Proposal 3: RAN4 shall include the following frequency layers in the calculation of multiple frequency layers scaling factor outside gap (CSSFoutside_gap) in the UE requirements:
(i) Rel-15/Rel-16 Intra-/inter-frequency without gap; (ii) Rel-18 Intra-/inter-frequency NFG with interruption; and (iii) Rel-18 Intra-/inter-frequency NFG without interruption.
Proposal 4: Use CSSF outside gap to scale SMTC period when MG is not configured.
Proposal 5: Do not apply Kp to Tcycle,i / measurement period.
Proposal 6: For inter-frequency case 1: RAN4 shall take requirements of ‘nogap-noncsg’ for lower bound and # of samples for inter-frequency measurement without interruption in Section 9.3.9 of TS38.133 as a starting point.
Proposal 7: For inter-frequency and intra-frequency case 2: RAN4 shall reuse existing requirements of ‘ncsg’ for lower bound and number of samples for intra-frequency and inter-frequency measurement with interruption as baseline.
Proposal 8: The number of sample number for PSS/SSS detection without AGC is equal to 5 samples.
Proposal 9: The number of sample number for measurements without AGC is equal to 5 samples. 
Proposal 10: The number of sample number for SBI index detection without AGC is equal to 3 samples.
Proposal 11: The number of sample number when AGC is needed is equal to additional 3 samples.
Proposal 12: RAN4 shall reuse all existing values for lowers bound for NFG new requirements.
Proposal 13: For DRX based interruption ratio when DRX is configured larger than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline.
Proposal 14: For DRX based interruption ratio when DRX is configured smaller than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline.
Proposal 15: Consider 1.5 is to address frequent measurements in legacy releases when DRX cycle length is smaller than 320ms.
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