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1. Introduction
RAN4 had initial discussion on improvement on R18 gap enhancement – inter-RAT measurement without gap with agreements captured in [1]. In this contribution, we continue discussion with focus on the agreements and way forward approved in [1].
	Issue 3-6: [inter-RAT] LTE/NR-SA to MR-DC 
< Agreement >: 
· Prioritize LTE (or NR) SA case when discussing inter-RAT NR (or LTE) measurements.
< Way forward >:
· FFS whether to extend to MR-DC cases

Issue 3-7: [inter-RAT] Numerology 
< Agreement >: 
· For inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, same numerology is to be supported 
< Way forward >: 
· FFS mx-numerology case and potential UE capability.

Issue 3-8: [inter-RAT] Extension to existing UE capabilities 
< Way forward >: 
· FFS whether to extend the capability of NeedForGaps to inter-RAT LTE measurement
· FFS whether to extend the capability of NeedForNCSG to inter-RAT NR measurement.


Issue 3-9: [inter-RAT NR] On top of which UE capability to define the inter-RAT NR measurement requirements 
< Way forward >: 
· Option 1: NeedforNCSGgap-infoNR
· Option 2: interRAT-NeedForGapsNR-r16, e.g., when UE report ‘FALSE’ through interRAT-NeedForGapsNR-r16 can be defined as inter-RAT NR measurement without gaps

Issue 3-10: [inter-RAT LTE] On top of which UE capability to define the inter-RAT LTE measurement requirements 
< Way forward >: 
· Option 1: NeedForGapNCSG-InfoEUTRA
· Option 2: If CRS is completely contained in the active BWP, take Rel-16 inter-frequency measurement without MG as a baseline. Otherwise, FFS

Issue 3-11: [inter-RAT LTE] Target scenario
< Way forward >: 
· FFS: For inter-RAT LTE measurement, at least consider the scenario when LTE CRS to be measured is contained in UE’s active BWP
· FFS whether to consider the case when LTE CRS to be measured is not completely contained in UE’s active BWP, but there is spare RF chain



2. Discussion
The first issue is about the applicability scenario.
	Issue 3-6: [inter-RAT] LTE/NR-SA to MR-DC 
< Agreement >: 
· Prioritize LTE (or NR) SA case when discussing inter-RAT NR (or LTE) measurements.
< Way forward >:
· FFS whether to extend to MR-DC cases


As discussed in previous RAN4#104e, some companies proposed to add condition that target RS to measure shall be covered by UE active BWP to determine whether UE can conduct inter-RAT measurement without gap. Another possible solution is to use some spare RF chain to conduct the measurement. Technically, both solutions are feasible according to our experience in similar features introduced in previous NR releases, such as inter-frequency measurement without gap, NeedForGap and NCSG.
Note that both options so far are not applicable for MR-DC. The key reason is that existing X2 or Xn interface can barely support so dynamic information exchange. The active BWP can be changed via DCI while the availability of spare RF chain can be changed via MAC procedure. MN and SN may fail to exchange such information timely. Therefore, we suggest deprioritizing MR-DC scenarios.
[bookmark: _Ref115341887]Proposal 1: MR-DC scenarios are deprioritized.

The second issue we would like to discuss is about whether and how to extend existing UE capabilities.
	Issue 3-8: [inter-RAT] Extension to existing UE capabilities 
< Way forward >: 
· FFS whether to extend the capability of NeedForGaps to inter-RAT LTE measurement
· FFS whether to extend the capability of NeedForNCSG to inter-RAT NR measurement.


For inter-RAT LTE measurement, it has already been supported in R17 NCSG design, i.e. eutra-NeedForGapNCSG-reporting-r17:
	eutra-NeedForGapNCSG-reporting-r17
Indicates whether the UE supports reporting of the NCSG and measurement gap requirement information for E-UTRA target bands in the UE response to a network configuration RRC message as specified in TS 38.331 [9].
	UE
	No
	No
	No


As we have mentioned multiple times, support of NCSG and NeedForGap are extremely similar from UE implementation perspective. UE can indicate ‘ncsg’ or ‘nogap-noncsg’ in NCSG for target band(s). It seems no need to extend NeedForGaps to cover inter-RAT LTE measurement.
[bookmark: _Ref115341897]Observation 1: inter-RAT LTE measurement has already been supported by eutra-NeedForGapNCSG-reporting-r17. 
[bookmark: _Ref115341891]Proposal 2: no need to extend the capability of NeedForGaps to cover inter-RAT LTE measurement.
As for inter-NR measurement, the second bullet is unclear to us since there is no NeedForNCSG in LTE spec. In LTE we only have release 14 NCSG: 
	[bookmark: _Toc29241325][bookmark: _Toc37152794][bookmark: _Toc37236720][bookmark: _Toc46493863][bookmark: _Toc52534757][bookmark: _Toc108823875]4.3.6.24	ncsg-r14
This field defines whether the UE supports NCSG gap as specified in TS 36.133 [16]. If the UE supports ncsg-r14 and asynchronous DC, the UE shall support NCSG Pattern Id 0, 1, 2 and 3. If the UE supports ncsg-r14 but the UE does not support asynchronous DC, only NCSG Pattern Id 0 and 1 shall be supported.


Even though ncsg-r14 doesn’t support inter-RAT NR measurement, R16 NeedForGap can support inter-RAT NR measurement in standalone LTE:
	[bookmark: _Toc46493878][bookmark: _Toc52534772][bookmark: _Toc108823890]4.3.6.38	interRAT-NeedForGapsNR-r16
This field defines for each supported E-UTRA band or band combination whether measurement gaps are required to perform SSB based inter-RAT measurements on each supported NR band.


Note that RAN4 will introduce RRM related requirement for NeedForGap in R18. Therefore, we can rely on existing NeedForGaps to support inter-RAT NR measurement. 
[bookmark: _Ref115341907]Observation 2: ‘extend the capability of NeedForNCSG to inter-RAT NR measurement’ is unclear since there is no NeedForNCSG in LTE.
[bookmark: _Ref115341914]Observation 3: inter-RAT NR measurement has already been supported by interRAT-NeedForGapsNR-r16.

The next issue is on top of which UE capability to define the inter-RAT NR measurement requirements. 
	Issue 3-9: [inter-RAT NR] On top of which UE capability to define the inter-RAT NR measurement requirements 
< Way forward >: 
· Option 1: NeedforNCSGgap-infoNR
· Option 2: interRAT-NeedForGapsNR-r16, e.g., when UE report ‘FALSE’ through interRAT-NeedForGapsNR-r16 can be defined as inter-RAT NR measurement without gaps


First of all, we think option 1 is ambiguous. There is no ‘NeedforNCSGgap-infoNR’ in neither LTE nor NR. Instead, there is ‘NeedForGapNCSG-infoNR’ in NR spec. 
[image: ]
However, there is no such structure in LTE. Is the intention to introduce a new structure in LTE spec? If so, we don’t think it is necessary since the functionality has already been covered by interRAT-NeedForGapsNR-r16, i.e. option 2. Note this is similar to observation 3 above. 

The next issue is on top of which UE capability to define the inter-RAT LTE measurement requirements:
	Issue 3-10: [inter-RAT LTE] On top of which UE capability to define the inter-RAT LTE measurement requirements 
< Way forward >: 
· Option 1: NeedForGapNCSG-InfoEUTRA
· Option 2: If CRS is completely contained in the active BWP, take Rel-16 inter-frequency measurement without MG as a baseline. Otherwise, FFS


As discussed before observation 1, inter-RAT LTE measurement has already been supported by eutra-NeedForGapNCSG-reporting-r17. UE can indicate no gap measurement via NeedForGapNCSG-InfoEUTRA, i.e. option 1 under issue 3-10. Besides, corresponding requirements will be specified in R17 under NCSG agenda according to agreement in RAN4#104e [4]:
1.1 NR-LTE inter-RAT measurement with ‘nogap-noncsg’
Agreements
· Define requirements for NR – LTE inter-RAT measurement without gap (UE reports ‘nogap-noncsg’ for inter-RAT measurement).

[bookmark: _Ref115341918]Observation 4:no need to further discuss inter-RAT LTE measurement without gap, since it has already been supported in R17.

3. Conclusion
In this contribution, we continue discussion on inter-RAT measurement without gap. After discussion the following conclusions are provided:
Proposal 1: MR-DC scenarios are deprioritized.
Observation 1: inter-RAT LTE measurement has already been supported by eutra-NeedForGapNCSG-reporting-r17.
Proposal 2: no need to extend the capability of NeedForGaps to cover inter-RAT LTE measurement.
Observation 2: ‘extend the capability of NeedForNCSG to inter-RAT NR measurement’ is unclear since there is no NeedForNCSG in LTE.
Observation 3: inter-RAT NR measurement has already been supported by interRAT-NeedForGapsNR-r16.
Observation 4:no need to further discuss inter-RAT LTE measurement without gap, since it has already been supported in R17.
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The IE NeedForGapNCSG-InfoNR indicates whether measurement gap or NCSG is required for the UE to perform SSB based measurements on an NR target band while NR-DC
or NE-DC is not configured.




