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Introduction
In this paper, we share our view on the remaining issues for R18 needforgap. 
Discussion
In previous meeting, RAN4 achieved good progress from defining Tcycle. For single frequency layer it is same as measurement cycle per frequency layer. The remaining issue is how RAN4 define the effective Tcycle when UE report [nogap-interruption] for multiple frequency layers.
	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
· 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 1-2-2: Total interruption ratio considering maximum 2L interruption caused every time UE carries out measurements
· Proposals
· Option 1: Sum among all possible maximum interruptions caused on applicable carriers during a pre-defined window, and
· Specify the window length and calculate the exact maximum interruption length.
· Total interruption ratio is the total sum divided by window length.
· Option 2: Do not sum up but to consider the smallest Tcycle,i among all applicable carriers, and
· Total interruption ratio is 2L divided by smallest Tcycle,i among all applicable carriers.
· Agreement:
· Take option 1 as baseline for CR drafting, and go with option 2 if option 1 is not feasible from CR draft perspective. 
· Review the draft CR in this meeting.





From previous meetings, RAN4 agrees to take sum among all possible maximum interruptions caused on applicable carriers, but there is no discussion about window length. Since taking minimum Tcycle among multiple frequency layers are already working well as minimum requirements, we suggest to go with option2 to conclude the issue. 
Observation: RAN4 has not discussed about how/what to specify the window length and how to calculate the exact maximum interruption length. Taking a smallest Tcycle among multiple frequency layers as the effective Tcycle already work as minimum requirements and simple. Due to limited timeline, we suggest RAN4 complete the interruption requirements based on the effective Tcycle. 
Proposal: RAN4 conclude total interruption requirement for multiple frequency layers based on smallest Tcycle among multiple frequency. (option2)
· Definition of effective Tcycle is min(Tcyclei) among multiple frequency layers. 
· Tcyclei is a measurement periodicity for the certain freuqency layer i. 
	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.




Observation: Kp is about relation between SMTC and MGRP. Same Kp is applied for nogap-nointerruption. But for nogap-interruption, UE is not following SMTC periodicity but following max(80ms, SMTC) instead. Therefore, kp is calculated based on max(80ms,SMTC) and MGRP, where MGRP > max(80ms, SMTC). 
Proposal: For nogap-nointerruption, legacy Kp is reused. 
Proposal:  For nogap-interruption, Kp = 1-max(80ms,SMTC)/MGRP, where max(80ms, SMTC) < MGRP. If MGRP is smaller or equal to max(80ms, SMTC), Kp is not applicable. 
There is discussion that how to capture nogap-withinterruption when MG is configured. Per RAN4 agreements, UE to use a measurement gap if it is partially of fully overlapped with SMTC. It is clear and simple that add the guidance in introduction, that existing measurement delay requirement with MGRP is applied in this case.
Proposal : Add guidance in introduction of inter/intra frequency measurement without gap (clause 9.2.1, clause 9.3.1) to handle nogap-with interruption when MG is configured and it is partially or fully overlapped. Details are directly discussed in CR. 
	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.




Regarding sample number when UE indicates no-gap-with-interruption, it depends on weather SSB is completely contains in active BWP or not. If SSB is completely contained in active BWP then same number of samples for inter-frequency measurements without gap is applied. If SSB is not completely contained in active BWP, same number of samples with nogap-noncsg is reused.
Proposal : Depending on whether SSB is completely contains in active BWP or not, different number of samples are applied for Mpss/sss_sync_inter, MSSB_index_inter, Mmeas_period_inter
	- If SSB is completely contained in active BWP, number of samples for legacy inter-frequency measurements without gap is reused.
	- If SSB is not completely contained in active BWP, number of samples for nogap-noncsg for inter-frequency measurement is reused.
	· 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.
· Option 3: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.
· 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) 
· Option 4: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.



When UE is in DRX mode, UE will perform measurement when DRX on duration. There is no active traffic when UE is in DRX mode. It is difficult to detect interruption from measurement without gap. 
Observation : When NW configured DRX but UE is not in DRX, interruption is still introduced for frequency layer that UE indicate nogap-interruption.
Observation : When UE is in DRX, UE perform measurement at DRX on duration and there is no active traffic when DRX on duration. 
Proposal : When DRX is configured, interruption is allowed according to Tcycle, where Tcycle can be defined as max(80ms, SMTCmin, DRX cycle).  
Conclusions
Observation: RAN4 has not discussed about how/what to specify the window length and how to calculate the exact maximum interruption length. Taking a smallest Tcycle among multiple frequency layers as the effective Tcycle already work as minimum requirements and simple. Due to limited timeline, we suggest RAN4 complete the interruption requirements based on the effective Tcycle. 
Proposal: RAN4 conclude total interruption requirement for multiple frequency layers based on smallest Tcycle among multiple frequency. (option2)
· Definition of effective Tcycle is min(Tcyclei) among multiple frequency layers. 
· Tcyclei is a measurement periodicity for the certain freuqency layer i. 

Observation: Kp is about relation between SMTC and MGRP. Same Kp is applied for nogap-nointerruption. But for nogap-interruption, UE is not following SMTC periodicity but following max(80ms, SMTC) instead. Therefore, kp is calculated based on max(80ms,SMTC) and MGRP, where MGRP > max(80ms, SMTC). 
Proposal: For nogap-nointerruption, legacy Kp is reused. 
Proposal: For nogap-interruption, Kp = 1-max(80ms,SMTC)/MGRP, where max(80ms, SMTC) < MGRP. If MGRP is smaller or equal to max(80ms, SMTC), Kp is not applicable. 
Proposal: Add guidance in introduction of inter/intra frequency measurement without gap (clause 9.2.1, clause 9.3.1) to handle nogap-with interruption when MG is configured and it is partially or fully overlapped. Details are directly discussed in CR. 
Proposal : Depending on whether SSB is completely contains in active BWP or not, different number of samples are applied for Mpss/sss_sync_inter, MSSB_index_inter, Mmeas_period_inter
	- If SSB is completely contained in active BWP, number of samples for legacy inter-frequency measurements without gap is reused.
	- If SSB is not completely contained in active BWP, number of samples for nogap-noncsg for inter-frequency measurement is reused.
Observation : When NW configured DRX but UE is not in DRX, interruption is still introduced for frequency layer that UE indicate nogap-interruption.
Observation : When UE is in DRX, UE perform measurement at DRX on duration and there is no active traffic when DRX on duration. 
Proposal : When DRX is configured, interruption is allowed according to Tcycle, where Tcycle can be defined as max(80ms, SMTCmin, DRX cycle).  
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