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Introduction
In last meeting, there is discussion on measurements without gaps, a WF was approved [1]. This contribution provides further discussion on the remaining issues.

Discussion 
2.1 Measurement without gaps for UEs reporting NeedForGaps

2.1.1 interruption for the case with 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

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.


For UE indicating no gap with interruption, UE is allowed to cause  interruption during measurement without gap. In previous discussion, there was agreements on how to specify interruption requirements for the case when DRX is not connfigured. UE is allowed to cause a certain interruption length every Tcycle period. When MG is either not configured or not overlapped with any SMTC occasions on carrier,  Tcycle is (CSSFoutside gap) * max (80ms, SMTC period). When MG is configured and overlapped with some of the SMTC occasions on a carrier, interruption is not allowed and all the measurements with interruptions are carried out within the configured MG.
As for the case when DRX is configured, how to specify interuption requirements are FFS. In our view, it is expected that there is no interruption when DRX cycle is larger than 320ms. On one hand, drx-onDurationTimer could be very small, while the interruption length could be as large as 1ms, which will result in severe data loss. On the other hand, for DRX cycle larger than 320ms, there will be multiple SMTC occasions, UE could perform measurement during DRX off without causing interruption.

Proposal 1: for DRX cycle larger than 320ms, no interruption is expected.
The reason we take DRX cycle length of 320ms as threshold to allow interruptions is to follow exsiting mechanism for measurement delay. Scaling factor of 1.5 is introduced for existing measurement delay requirements with DRX cycle no larger than 320ms. When there is misalignment between DRX on-duration and SMTC, UE have to wake up during DRX OFF, which will inccrease power comsumption. For shorter DRX cycle, e.g. no larger than 320ms, power consumption issue is more serious, so scaling factor of 1.5 is introduced to allow more margin for UE implementation. In above proposal 1, it is proposed no interruption for DRX cycle larger than 320ms with the assumption that UE perform measurement during DRX off. The appraoch are similar, we prefer to use DRX cycle of 320ms as threshold.
For DRX cycle no larger than 320ms, if SMTC occasions are misaligned with DRX ON duration, no interruption is expected. If SMTC occasions are aligned with DRX ON duration, it may be not a good way to assume measurement is performed during DRX OFF duration since it is more sensitive to power concumption for shorter DRX cycle, interruption can be considered.

Proposal 2: for DRX cycle no larger than 320ms, if SMTC occasions are misaligned with DRX ON duration, no interruption is expected.
2.1.2 Rel-18 UE with NeedForInterruptionNR-r18
In last meeting, there is TEI discussion on Rel-16 measurements without gaps, one of the open issues is that FFS the UE behavior if the Rel-18 UE does not support NeedForInterruptionNR-r18 [2]. Eventhough it is captured in the TEI WF, considering this is about Rel-18 UE and the Rel-18 introduced capability of NeedForInterruptionNR-r18, it can be discussed in Rel-18 WI of NR_MG_enh2. Following provides our consideration on this issue.

In our view, a Rel-18 UE reporting “no-gap” of NeedForGapsInfoNR-r16 needs to report NeedForInterruptionNR-r18. In Rel-16, we only have {gap, no-gap} of NeedForGapsInfoNR-r16. It is ambiguious whether there is interruption or not. And this ambiguity has impact on the system performance. Based on this situation, in Rel-18 we introduce additional Rel-18 UE signalling of needForInterruptionInfoNR to differentiate UE supporting no gap with interruption.

If a Rel-18 UE reporting “no-gap” of NeedForGapsInfoNR-r16 does not support of Rel-18 NeedForInterruptionNR-r18, the ambiguity issues are still there, it is meaningless to introduce Rel-18 UE signalling of needForInterruptionInfoNR. Based on above consideration, a Rel-18 UE reporting “no-gap” of NeedForGapsInfoNR-r16 needs to report NeedForInterruptionNR-r18.

Proposal 3: to avoid ambiguity issue existed in previous release, it is proposed that a Rel-18 UE reporting ‘no-gap’ of NeedForGapsInfoNR-r16 needs to report NeedForInterruptionNR-r18.
2.2 Inter-RAT measurement without gap
2.2.1 UE capabilities
Following table is the outcome of last meeting discussion, but there are still some open issues, and this contribution provides discussion on the open issues.
	[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.

	32-7


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



	32-9
	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

	[32-10]
	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.



	Issue 2-3-1: [Case a-1] The issue with UE capability interRAT-NeedForIntrNR-r18 

Case a-1: LTE UE to measure NR freq layer with vacant RF chain(s)
Proposals

Option 1: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). Send LS to RAN2.

Option 2: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.

Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request.

Discussions:

Ad-hoc chair: 

RAN2 signaling for NFG for information

needForInterruptionConfigNR (from NW to UE)
Indicates whether the UE shall report interruption requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message. The network sets this field to enabled only if the needForGapsConfigNR is configured. The network sets this field to disabled if the needForGapsConfigNR is released.
For LTE NFG, it is not dynamically reported. Can NW still control UE what to report?


In our view, indication of interRAT-NeedForInterruptionNR-r18 is similar as the indication of NR SSB based intra-f/inter-f measurement without gap. According to RAN2 design, for NR SSB based intra-f/inter-f measurement without gap, UE includes Rel-18 indication (needForInterruptionInfoNR) only if network requests it via a controlling flag (needForInterruptionConfigNR). We think similar approach can be used for the case of inter-RAT NR measurement in LTE, i.e. reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request. 

We also see that LTE NFG is not dynamically reported, based on this situation, some companies are vondering whether NW can control UE whether to report interRAT-NeedForIntrNR-r18. This is more like a RAN2 issue, and we can send LS to RAN2 to request RAN2 to check whether reporting of interRAT-NeedForIntrNR-r18 capability can be done based on network request. 

Proposal 4: it is proposed that, from RAN4 point of view, reporting of interRAT-NeedForIntrNR-r18 capability is based on network request, and send LS to RAN2 to request RAN2 to check whether reporting of interRAT-NeedForIntrNR-r18 capability can be done based on network request.
	Issue 2-3-2: Introduction of new general UE capabilities (feature groups) for case b-1: [32-7 inter-RAT EUTRAN measurement without gap and outside active DL BWP]  

Background:
Case b-1: NR UE to measure LTE freq with vacant RF chain (e.g., not within NR BWP)
[32-7]
[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
1. Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.
FFS: Whether this could be coupled or related to the capability of EMW supporting.

Proposals

Option 1: Yes.

Option 2: No.


For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), in RAN4 #106bis-e meeting, it was agreed to reuse NeedForNCSG-InfoEUTRA-r17 [3], which was introduced in Rel-17 but no requirements was specified. No need to introduce new UE capability. 

According to the discussion in last meeting, some companies support to introduce new UE capability for the reason that EMW is needed if there is scheduling restriction and existing NeedForNCSG-InfoEUTRA-r17 cannot reflect the support of EMW. However, in last meeting, it was agreed to have dedicate UE capability for EMW, no need to reflect the support of EMW by introducing new capability of case b-1.

Proposal 5: for case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), no need to introduce new Rel-18 UE capability, since it was agreed to reuse existing NeedForNCSG-InfoEUTRA-r17. 
	Issue 2-3-4: Introduction of new UE capabilities (feature groups) for EMW for case b-1 and b-2: [32-9 UE support of EMW patterns]  

Background
[32-9]
Effective measurement window for inter-RAT EUTRAN measurements
Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
TBD which patterns(s) are mandatory supported
Table 9.4.8.2-1: The effective measurement window
Configuration

[Effective measurement window periodicity] [ms]

[Effective measurement window duration] [ms]

Tinter1

0

40

5

[60]

1

80

5

[30]

2

40

2

[24]

3

80

2

[2]

4

40

5.5

[60]

5

80

5.5

[30]

Proposals

Option 1: Yes. with both mandatory patterns and optional patterns.

Option 2: No and EMW is mandatory for UE to support.

Option 2a: 2ms EMW length is optional support.

Agreements
#0 and #1 are mandatory, if UE supports EMW feature.

FFS other conditions, e.g., UE supports Case b-1 or b-2

Other patterns are optional


EMW is used to define the location of scheduling restriction. For UE supporting inter-RAT LTE measurement without gaps needs to support EMW, otherwise, the location of scheduling restriction is not clear to network if there is scheduling restriction. From this point of view, the UE supporting Case b-1 or Case b-2 need to support EMW.

Proposal 6: it is proposed that the UE supporting Case b-1 or Case b-2 needs to support EMW. 
	Issue 2-3-5: Introduction of new UE capabilities (feature groups) for mixed numerology for case b-1 and b-2: [32-10 UE support concurrent inter-RAT measurement on EUTRAN and reception from NR serving cell with a different numerology than 15kHz]  

Background

[32-10]
SimultaneousRxDataCRS-DiffNumerology
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
Proposals

Option 1: Yes.

Option 2: No.

Agreements
Introduce the feature for Case b-2: “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”

FFS whether to extend the capability for case b-1


For case b-2 (LTE CRS are fully contained within UE’s active BWP), it was agreed to introduce UE capability to indicate the support the mixed numerology between LTE measurement and data reception from NR serving cell. For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), the target scenario is EUTRAN CRS outside BWP. The mixed numerology issue exists for case b-1. We do not see the issue to introduce UE capability of simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology. The capability of mixed numerology can be extended to case b-1. The detail of the UE capability could be to indicate the support of concurrent inter-RAT measurement on EUTRAN cell with CRS not contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology.

Proposal 7: for case b-1, it is proposed to introduce UE capability of simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology (e.g. the capability on mixed numerology for case b-2 can be extend to case b-1). 
	Issue 2-3-6: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [general support of inter-RAT NR measurements without gap with or without interruption] 

Background. For LTE UE to measure NR, only Case a-1 is in the scope(with vacant RF chain)
Proposals

Option 1: Yes.

Option 2: No.


For case a-1 (inter-RAT NR measurements without gap using vacant RF chains), it was agreed to use existing  interRAT-NeedForGapsNR-r16 capability to support case a-1, and RAN4 agreed to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed [4]. We do not see the necessity to have a new UE capability to indicate the general support of inter-RAT NR measurements without gap with or without interruption.

Proposal 8: for case a-1 (inter-RAT NR measurements without gap using vacant RF chains), it is not necessaty to introduce a new UE capability to indicate the general support of inter-RAT NR measurements without gap with or without interruption, since we already agreed to use existing interRAT-NeedForGapsNR-r16 capability to support case a-1, and agreed to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed.
Conclusion

This contribution provides discussion on the remaining issues for measurements without gaps. The proposals are:

Proposal 1: for DRX cycle larger than 320ms, no interruption is expected.
Proposal 2: for DRX cycle no larger than 320ms, if SMTC occasions are misaligned with DRX ON duration, no interruption is expected.
Proposal 3: to avoid ambiguity issue existed in previous release, it is proposed that a Rel-18 UE reporting ‘no-gap’ of NeedForGapsInfoNR-r16 needs to report NeedForInterruptionNR-r18.
Proposal 4: it is proposed that, from RAN4 point of view, reporting of interRAT-NeedForIntrNR-r18 capability is based on network request, and send LS to RAN2 to request RAN2 to check whether reporting of interRAT-NeedForIntrNR-r18 capability can be done based on network request.
Proposal 5: for case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), no need to introduce new Rel-18 UE capability, since it was agreed to reuse existing NeedForNCSG-InfoEUTRA-r17. 
Proposal 6: it is proposed that the UE supporting Case b-1 or Case b-2 needs to support EMW. 
Proposal 7: for case b-1, it is proposed to introduce UE capability of simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology (e.g. the capability on mixed numerology for case b-2 can be extend to case b-1). 
Proposal 8: for case a-1 (inter-RAT NR measurements without gap using vacant RF chains), it is not necessaty to introduce a new UE capability to indicate the general support of inter-RAT NR measurements without gap with or without interruption, since we already agreed to use existing interRAT-NeedForGapsNR-r16 capability to support case a-1, and agreed to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed.
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