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Introduction
RRM core requirements maintenance for measurement without MG are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], following issues need to be further discussed
· NFG
· DRX
· MR-DC 
· NFG and NCSG
· Inter-RAT measurement 
· Scheduling restriction 
· Measurement requirements
· Feature list 
Besides, a WF on R16 NFG requirements is approved in [2], and some issues are identified regarding R18 UE behaviour, and they should also be discussed in the R18 WI.
In this paper, we will provide our views on core requirements for measurement without MG.
Discussion
NFG
DRX
	Issue 1-1-1: Misalignment between DRX-on duration and SMTC for NFG measurements
· Proposals
· Option 1: UE measures only within SMTC occasions once every DRX cycle and no interruption is allowed.
· Option 2: UE measures within SMTC occasions when DRX cycle is larger than 320ms and no interruption is allowed; but when DRX cycle is equal or smaller than 320ms interruption is allowed once every DRX cycle according to Tcycle, i.
· Option 3: UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· Option 4: UE measurements can affect DRX-on duration under certain conditions. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· Option 5: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to 10 ms and DRX cycle is larger than [80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Option 6: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to 10 ms and DRX cycle is larger than [80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed
Issue 1-1-2: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is larger than 320ms
· Proposals
· Option 1: UE does not measure within SMTC occasions and no interruption is expected.
· Option 2: Interruption is always allowed, and it is according to Tcycle,i.
Issue 1-1-3: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is equal or shorter than 320ms
· Proposals
· Option 1: Interruption is always allowed, and it is according to Tcycle,i.

Issue 1-1-4: Consider DRX-on duration length as conditions to allow interruptions
· Proposals
· [bookmark: _Toc159060500]Option 1: if DRX ON duration is larger than 10 ms, interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration.
Issue 1-1-5: Consider other DRX cycle length threshold as conditions to allow interruptions
· Proposals
· Option 1: consider 40ms instead of 320ms.
Issue 1-1-6: Consider whether there is interruption on PDCCH reception as conditions to allow interruptions
· Proposals
· Option 1: 
· if it is not possible to place an interruption without affecting first and last PDCCH occasion in the DRX ON duration, it is not allowed to cause interruptions during DRX ON durations.
· Interruptions during inactivity time periods allowing both interruptions and PDCCH allocations shall be placed so that the last PDCCH occasion in the inactivity time is not-interrupted.
Issue 1-1-7: Scaling factor 1.5 when DRX is configured and equal or smaller than 320ms
· 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 to measurement and interruption requirements when DRX is configured and equal or smaller than 320ms.


In general, we do not see strong need to optimize interruption for DRX. On one hand, it is conflicting with the principle of DRX where UE is supposed to sleep during DRX inactive time. On the other hand, with typical DRX cycle length, the interruption ratio would be anyway very low.
In last meeting, some companies [3] proposed to consider DRX on-duration length besides DRX cycle length when determining if interruption can be allowed, and the motivation is to reduce the latency of data in case of short on-duration and long cycle. We think the analysis are reasonable and the optimization like option 5 and 6 in Issue 1-1-1 are worth under certain conditions. Our suggestion for the detailed requirements is provided below.
First, it is important to keep the optimization limited to on-duration. If UE is scheduled during on-duration, the DRX active time is extended e.g. due to running inactivity timer. As scheduling is dynamic, avoiding interruption in such extended DRX active time means UE needs to schedule the measurement dynamically. It will add large complexity to UE implementation and should be precluded. 
Second, we suggest to define the threshold for on-duration length as 5ms. If we go with 10ms as in option 5 or 6, in worst case (SMTC ends at the beginning of on-duration), UE would need to keep the spare RF chain on for additional 10ms every 80ms (the threshold for cycle length), which will cause negative impact to UE power. For better trade-off, we suggest to use 5ms as the threshold for on-duration length.
Third, when the conditions on on-duration length and cycle length are not met, the interruptions should be also allowed in the on-duration. The difference between option 5 and 6 is whether UE should avoid interrupt the last DL slot in the on-duration. To us, option 5 is a further optimization but it is doable. 
Last, we understand the optimization is not limited to the case where SMTC do not overlap with on-duration. Since the on-duration is short, UE can determine the occasion to on/off the RF chain such that it does not interrupt on-duration at the cost of additional power consumption, even SMTC overlaps with on-duration.
Proposal 1: Adopt the following interruption requirements for DRX.
· During DRX ON duration
· if DRX ON duration is <= [5]ms and DRX cycle is > [80]ms, interruptions are not allowed 
· otherwise, interruptions are allowed except for the last DL slot
· Outside DRX ON duration
· interruptions are allowed
For Tcycle,i with DRX, the measurement cycle for defining DRX measurement period should be used.
Proposal 2: For DRX, the interruption ratio is defined based on 
· Tcycle,i = max (80ms, DRX cycle) x CSSFoutside_gap,i, for DRX cycle > 320ms
· Tcycle,i = max (80ms, SMTC period, DRX cycle) x 1.5 x CSSFoutside_gap,i, for DRX cycle ≤ 320ms
MR-DC 
	Issue 1-2-1: Interruption requirements in 8.2.2.2.19 apply also for NR-DC, EN-DC, and NE-DC 
· Proposals
· Option 1: Yes. Specify same requirements for NR-DC, EN-DC and NE-DC considering that operations in one cell group do not impact operations on another cell group.


We understand the signaling for NFG, both R16 and R18 signaling, is only defined for NR SA. Therefore, the requirements should also only apply for NR SA. Also, unlike option 1, we understand the measurement in one CG may cause interruption to another CG since the interruption has been defined per FR. 
Proposal 3: NFG requirements are applicable for NR SA only.
NFG and NCSG
	Issue 1-3-1: further clarification on the measurement and interruption spec about gap configurations
· Proposals
· Option 1: clarify in the spec that [no gap with interruption] requirements only apply when gap is not configured, or gap is fully non-overlapped with SMTC on any carriers which are measured with interruption.


As discussed in our earlier paper, NeedForGaps reporting and NeedforGapNCSG reporting are separate features with separate NW flags and separate UE capabilities. We understand they are not expected to be enabled for the same UE at the same time.
· If UE only supports one of them, NW can only configure UE to report with the supported signaling
· If UE supports both of them, it is up to NW to configure which signaling to use. If both are configured, there could be confusion in the UE behavior when UE reports ‘no-gap’ with NFG reporting and ‘ncsg’ with NFG reporting. 
· If UE reports ‘no-gap’ with NFG reporting, UE would expect no MG to be configured, and UE is required to meet the requirements either with or without interruption.
· If UE reports ‘ncsg’ with NCSG reporting, UE would expect NCSG to be configured, otherwise UE is not required to meet any requirement.
In last meeting, some companies proposed to allow NW to enable both NFG and NCSG reporting for the same UE at same time, and whether UE should perform the measurement outside MG or within NCSG depends on whether NW configures NCSG. In our view, this will add complexity to both the spec and UE implementation, for a corner case and without clear benefit. 
[bookmark: _Hlk162710126]Proposal 4: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time.
A draft LS is provided in the Annex to ask RAN2 to make this clarification.
Inter-RAT measurement 
Scheduling restriction 
	Issue 2-1-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Issue 2-1-2: Scheduling restrictions and UE capability reporting 
· Proposals
· Proposal 1a: For Cases b-1 and b-2: When the UE require NO scheduling restriction for a specific carrier: 
· the UE shall report to the NW that the UE can measure a given/specific carrier frequency of inter-RAT EUTRAN without gap and without interruption; 
· the UE shall not report EMW (i.e. the UE can measure with at any reference signal occasion).
· Proposal 1b: For Cases b-1 and b-2: When the UE require scheduling restriction for a specific carrier: 
· the UE reports to the NW that the UE can measure a given/specific carrier frequency of inter-RAT EUTRAN without gap and without interruption, 
· also, the UE shall report the support of effective measurement window (EMW) for inter-RAT EUTRAN capability (i.e. the UE can measure and cause scheduling restrictions only within the EMW occasions).
· Proposal 1c: For Cases b-1 and b-2: When the UE reports for inter-RAT EUTRAN measurements without gap and without interruption and the UE cannot guarantee no scheduling restrictions, the UE shall report NCSG, or gaps.


RAN4 has defined scheduling restriction for inter-RAT LTE measurement in clause 9.4.8.3.5 and 9.4.8.4.5. The requirements are common for Case b-1 and b-2. Scheduling restriction is allowed for different SCS between LTE MO and NR DL active BWP, and similar as NCSG based measurement, it should only happen when the LTE MO and NR serving cell are in bands with overlapping DL frequency. For Case b-1, this depends on the bands of the NR serving cell and LTE MO. For Case b-2, this is always the case.
For NCSG based inter-frequency measurement, UE capability simultaneousRxDataSSB-DiffNumerology is used to indicate whether UE causes scheduling restriction or not. For NCSG based inter-RAT measurement, scheduling restriction is always assumed due to lack of time to define new UE capability for R17. For Case b-1 and b-2, new UE capabilities should be defined. Last meeting RAN4 agreed on FG 32-9, and for same reason 32-10 should be also defined. 
Proposal 5: For both Case b-1 and b-2, scheduling restriction is allowed due to different SCS between LTE MO and NR DL active BWP, if
· [bookmark: _Hlk162874440]the LTE MO and NR serving cell are in bands with overlapping DL frequency, and
· UE does not support FG 32-10 (b-1) or 32-9 (b-2). 
For issue 1-2-1, we understand if UE supports Case b-1 and/or b-2 and may cause scheduling restriction due to the LTE measurement outside MG, it should also support EMW at least with 5ms and 5.5ms EMW duration. Otherwise, if a measurement does cause scheduling restriction and UE does not support EMW, we do not see how to align the location of scheduling restriction between NW and UE.
Proposal 6: If UE supports Case b-1 and/or b-2 and may cause scheduling restriction due to the LTE measurement outside MG, it should also support EMW (FG 32-8).
Measurement requirements
	Issue 2-2-1: Overlap between Effective measurement window and SMTC/SSB
· Background
· Previous Agreements
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
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· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP,
· Option 1: RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.


We support option 1 for issue 2-2-1. Without the proposed clarification, the requirements may be understood as UE is not required to perform the inter-RAT LTE measurement when EMW collides with union of SMTC/SSB/CSI-RS and MG. One further clarification is our view is that for collision with SMTC/SSB/CSI-RS, we should only consider EMW outside MG.
Proposal 7: RAN4 to update the requirements for Case b-1 and b-2:
after considering EMW dropping rule if EMW outside MG is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT measurement will be performed within MG.
	Issue 2-2-1a: Overlap between Effective measurement window and MG
· Background
· Agreements
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case.
· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps,
· Option 1: inter-RAT LTE measurement will be dropped.
· Option 2: No UE behaviour is specified.
· Option 3: apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.
· Option 4: UE measurement requirements are based on EMW-RP.


For the case where EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, the inter-RAT LTE measurement causing scheduling restriction will be performed within MG, and the question is whether the measurement period is based on MGRP or the EMW-RP.
We support to define measurement period based on EMW-RP. The reason is that if NW wants UE to follow MGRP, it can simply does not configure EMW. When EMW is configured, it is more reasonable for UE to follow the EMW for inter-RAT measurement. In this sense, EMW can be regarded as SMTC for LTE.  
Proposal 8: For Case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, if EMW is fully overlapping with MG and EMW periodicity larger than MGRP, UE measurement requirements are based on EMW-RP.
	Issue 2-2-4: Tinter1 without EMW configuration
· Proposals
· Option 1: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).


For Case b-1 and b-2, the definition of Tinter1 is only specified for the case when EMW is configured. Since EMW is only needed when the measurement causes scheduling restriction, RAN4 needs to define Tinter1 when EMW is not configured. In LTE, for inter-frequency carriers that are measured without MG, MGRP is assumed to be 40ms, and we suggest to reuse the same assumption. 
	A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.


Proposal 9: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).
	Issue 2-2-3: Scaling factor for case a-1: Nfreq definition
· Background
· The principles are different between NR MO outside gap and LTE inter-frequency without MG, where all inter-frequency MOs, regardless if they are measured with or without MG, are counted in the same Nfreq.
· Proposals
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA).
· Option 2: total number of LTE and NR MOs (same principle as LTE SA).


In last meeting, some companies commented that the scaling factor for Case a-1 has not been agreed. In the endorsed draftCR, Nfreq accounts for all NR MOs that are measured outside MG. It follows the principle of NR SA where MOs measured outside and within MG are counted separately.
Specifically, NR MOs that are measured outside MG are listed below.
· When MG is configured, Nfreq equals to the total number NR MOa that satisfy one the following conditions. 
· UE indicates [nogap-interruption] for the band which the NR MO belongs to, and none of the SMTCs of the NRMO is overlapped by the MG,
· UE indicates [nogap-nointerruption] for the band which the NRMO belongs to, and part or none of the SMTCs of the NR MO are overlapped by the MG.
· When MG is not configured, Nfreq equals to the total number NR MOs that satisfy one the following conditions. 
· UE indicates [nogap-interruption] for the band which the NR MO belongs to,
· UE indicates [nogap-nointerruption] for the band which the NR MO belongs to.
It is noted that the principle is different from LTE inter-frequency without MG, where all inter-frequency MOs, regardless if they are measured with or without MG, are counted in the same Nfreq. We suggest RAN4 to discuss which principle to go with. 
Proposal 10: For Case a-1, RAN4 to discuss the calculation of Nfreq 
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA)
· Option 2: total number of LTE and NR MOs (same principle as LTE SA)
Feature list 
For 32-6, RAN4 has agreed to re-use NCSG reporting signalling for Case b-1, i.e. ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRA-r17. As such, no capability as 32-6 is needed.
For 32-8, based on above discussions related to Proposal 6, we understand the FG needs to be updated to reflect that if UE supports Case b-1 and/or b-2 and may cause scheduling restriction due to the LTE measurement outside MG, it should also support EMW. 
For 32-10, we understand it is needed based on our Proposal 5 above. Otherwise, the scheduling restriction would be always assumed in applicable scenarios as worst case. RAN4 should further discuss whether to extend this capability to NCSG based inter-RAT LTE measurement.
For x-y, it is already defined by RAN2 in 36.306. Following the working procedure, RAN4 should include this FG in the feature list.
	4.3.6.xx	interRAT-NeedForIntrNR-r18
[bookmark: _Hlk149901142]This field defines for each supported E-UTRA band or band combination whether interruption is required to perform SSB based inter-RAT measurements without gap on each supported NR band. Value no-gap-with-interruption indicates measurement gap is not needed but interruption is needed, and value no-gap-no-interruption indicates neither measurement gap nor interruption is needed. The UE shall only include this field if it indicates measurement gap is not required in the corresponding interRAT-NeedForGapsNR-r16 field.


Besides, another capability similar to 32-10 is needed to indicate whether there is scheduling restriction when UE performs inter-RAT NR measurement outside MG and the SCS of NR SSB is not 15kHz.
Proposal 11: Adopt following updates to UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-6: remove
· 32-8: update that UE supporting Case b-1 and b-2 with possible scheduling restriction should support 32-8
· 32-10: for simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
Proposal 12: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): simultaneous reception of EUTRAN data and NR SSB with different numerology
R16 NFG related 
	[bookmark: _Hlk160037727]Issue 1-1-1: Scenario 1, LTE – NR inter-RAT measurement 
Tentative agreements
1. interRAT-NeedForGaps-r16=FALSE means that the UE support measurement without gaps
i. The UE may or may not cause interruption.
2. if UE causes interruptions when performing measurements without gaps:
i. Support early implementation of Rel-18 NeedForInterruption:
1. Optional since R17
ii. [FFS mandatory report of the UE capability R18 interRAT-NeedForIntrNR-r18 from Rel-18 UE if the UE reports interRAT-NeedForGaps-r16=FALSE]
iii. FFS the UE behavior if the Rel-18 UE does not support interRAT-NeedForIntrNR-r18 
[bookmark: _Hlk143092912]Issue 1-1-2: Scenario 2, NR measurements without gaps
Tentative agreements
1. “no-gap” as part of NeedForGapsInfoNR-r16=FALSE means that the UE support measurement without gaps
i. The UE may or may not cause interruption.
2. if UE causes interruptions when performing measurements without gaps:
i. Support early implementation of Rel-18 NeedForInterruption:
1. Optional since R17
ii. FFS the UE behavior if the Rel-18 UE does not support NeedForInterruptionNR-r18


The NFG requirements for R16 UE are discussed last meeting as R16 maintenance. Some remaining issue from [2] are related to requirements for R18 UE, namely whether R18 UE should mandatorily support R18 NFG if it reports ‘no-gap’ for R16 NFG, and what is the UE behavior if the R18 UE does support R18 NFG.
Based on discussion last meeting, R18 NFG refers to 
· Reporting of interRAT-NeedForInterruptionNR and meeting the R18 requirements in 36.133, for LTE – NR inter-RAT measurement
· Reporting of nr-NeedForInterruptionReport-r18 and meeting the R18 requirements in 38.133, for NR intra-and inter-frequency measurements
We do not support to make it mandatory for R18 UE to support R18 NFG when it indicates ‘no-gap’ via R16 NFG signaling. In our view, supporting a specific feature (NFG) in a new release (R18) should be always optional. Making it mandatory means a R18 UE has to support R18 NFG if it indicates support of R16 NFG. Having such a binding among R16 and R18 features may exclude the possibility for UE vendors to use same implementation for NFG in R16/17 and R18, and a possible outcome is that a R18 UE just does not indicate support of R16 NFG. This is clearly not desirable for either NW or UE, as usage of the feature is limited.
Therefore, we suggest it is optional for R18 UE to support R18 NFG when it indicates ‘no-gap’ via R16 NFG signalling. When a R18 UE supports R16 NFG but does not support R18 NFG, we understand the R18 NFG requirements do not apply for this UE. The UE behaviour can be same as a R16 UE supporting R16 NFG, and NW can treat this UE in the same way as it treats a R16 UE supporting R16 NFG.
Proposal 13: It is optional for R18 UE to support R18 NFG when it indicates ‘no-gap’ via R16 NFG signaling. R18 NFG requirements do not apply for R18 UE that does not support R18 NFG.
Conclusions
In this paper we provided our views on core requirements for measurement without MG.
Proposal 1: Adopt the following interruption requirements for DRX.
· During DRX ON duration
· if DRX ON duration is <= [5]ms and DRX cycle is > [80]ms, interruptions are not allowed 
· otherwise, interruptions are allowed except for the last DL slot
· Outside DRX ON duration
· interruptions are allowed
For Tcycle,i with DRX, the measurement cycle for defining DRX measurement period should be used.
Proposal 2: For DRX, the interruption ratio is defined based on 
· Tcycle,i = max (80ms, DRX cycle) x CSSFoutside_gap,i, for DRX cycle > 320ms
· Tcycle,i = max (80ms, SMTC period, DRX cycle) x 1.5 x CSSFoutside_gap,i, for DRX cycle ≤ 320ms
Proposal 3: NFG requirements are applicable for NR SA only.
Proposal 4: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time.
Proposal 5: For both Case b-1 and b-2, scheduling restriction is allowed due to different SCS between LTE MO and NR DL active BWP, if
· the LTE MO and NR serving cell are in bands with overlapping DL frequency, and
· UE does not support FG 32-10 (b-1) or 32-9 (b-2). 
Proposal 6: If UE supports Case b-1 and/or b-2 and may cause scheduling restriction due to the LTE measurement outside MG, it should also support EMW (FG 32-8).
Proposal 7: RAN4 to update the requirements for Case b-1 and b-2:
after considering EMW dropping rule if EMW outside MG is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT measurement will be performed within MG.
Proposal 8: For Case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, if EMW is fully overlapping with MG and EMW periodicity larger than MGRP, UE measurement requirements are based on EMW-RP.
Proposal 9: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).
Proposal 10: For Case a-1, RAN4 to discuss the calculation of Nfreq 
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA)
· Option 2: total number of LTE and NR MOs (same principle as LTE SA)
Proposal 11: Adopt following updates to UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-6: remove
· 32-8: update that UE supporting Case b-1 and b-2 with possible scheduling restriction should support 32-8
· 32-10: for simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
Proposal 12: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): simultaneous reception of EUTRAN data and NR SSB with different numerology
Proposal 13: It is optional for R18 UE to support R18 NFG when it indicates ‘no-gap’ via R16 NFG signaling. R18 NFG requirements do not apply for R18 UE that does not support R18 NFG.
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Annex: draft LS on configuration of needForGapsConfigNR and needForGapNCSG-ConfigNR
	3GPP TSG-RAN WG4 Meeting #110	R4-240xxxx
Athens, Greece, 26 February – 1 March, 2024

Title:	LS on configuration of needForGapsConfigNR and needForGapNCSG-ConfigNR
Response to:	
Release:	Release 18
Work Item:	NR_MG_enh2-Core

Source:	RAN4
To:	RAN2
Cc:                           

Contact Person:	
Name:	Li Zhang
E-mail Address:	zhangli164@huawei.com 

Attachments: -


1. Overall Description:
RAN4 has discussed the UE behaviour when both needForGapsConfigNR and needForGapNCSG-ConfigNR are configured to the same UE at the same time. RAN4 concludes that needForGapsConfigNR and needForGapNCSG-ConfigNR are not expected to be enabled for the same UE at the same time. RAN4 believes it is better to capture the restriction in RAN2 spec, and from Rel-17.

RAN4 respectfully asks RAN2 to take the above information into account and capture the restriction in RAN2 spec.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and capture the restriction in RAN2 spec.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #111			    May 20 – May 24, 2024	         Fukuoka, Japan
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Annex: TP for UE feature list 


	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
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	[32-6]

	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.
	[32-8]
	Yes
	NA
	UE behaviour of supporting inter-RAT EUTRAN measurements without gap is known to network
	[Per UE]
	No
	No
	N.A
	
	Optional with capability signalling

	32. NR_MG_enh2
	32-7

	Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP


	[32-8]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling

	32. NR_MG_enh2
	32-8
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 


	[32-6 or 32-7]

	Yes
	No
	Undefined UE measurement behaviour and when to allow scheduling restriction
	Per UE
	No
	No
	N.A
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· #0 and #1 are mandatory, if UE supports EMW feature.
· FFS other conditions, e.g., UE supports Case b-1 or b-2
If UE supports ‘nogap-noncsg’ for an LTE measurement and/or FG 32-7, and may cause scheduling restriction due to the LTE measurement outside MG, it should also support FG 32-8 
Other patterns are optional
	Optional with capability signalling

	32. NR_MG_enh2
	32-9
	Simultaneous reception of NR data and EUTRAN CRS within BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
	 32-7
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	N.A
	1 
	Optional with capability signalling

	32. NR_MG_enh2
	[32-10]
	Simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS not contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology.

	32-6
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	NA
	2 
	Optional with capability signalling




	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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	[x-y]
	InterRAT-BandInfoNR-r18
	Support of inter-RAT NR measurements without gap with or without interruption.
This feature has a defined RRC signalling: ‘InterRAT-BandInfoNR-r18’
	
	Yes
	NA
	The UE does not support inter-RAT NR measurements without gap with or without interruption for performing inter-RAT NR measurement without gap
	Per UE
	No
	No
	NA
	[Component 1 candidate value: “{no-gap-with-interruption, no-gap-no-interruption}”]


	Optional with capability signalling

	32. NR_MG_enh2
	x-z
	SimultaneousRxData-NRSSB-DiffNumerology
	Support concurrent inter-RAT measurement on NR carrier with a different numerology than 15kHz and reception from the serving cell 
	 x-y
	Yes
	No
	scheduling restriction is applicable to reception from the serving cell when performing inter-RAT measurement on NR without gap with a different numerology than 15kHz
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling
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