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1. Introduction
Requirement for inter-RAT measurement without gap was widely discussed during the previous RAN4 meetings. The last agreements can be found in [1], in which there are quite many open issues. In this contribution, we continue discussing the open issues.
2. Discussion
Based on the summary from moderators, up to the previous meeting, all proposed possible using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
a. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
· Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 
b. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
Having these definitions in mind, we can start discussion.
The first issue is about case a-1:
	Issue 2-2-1: On top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
< Agreement >: 
· Option 1: 
· ONLY on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. 
· The exact value to be reported can be FFS. E.g. 
· after RAN4 concludes NeedForGapsNR requirements design 


Since case a-2 has been deprioritized, RAN4 only needs to focus on a-1 for inter-RAT NR measurements:
	Issue 2-1-1: inter-RAT NR target scenarios(Case a-2) 
< Agreement >: 
· De-prioritize Case a-2 inter-RAT NR target scenario


Regarding a-1, i.e. using vacant RF chain for measurement, it has been widely discussed in NCSG design and being discussed in NeedForGaps requirements. One question has been raised in previous meetings: whether to support case a-1 on top of NCSG? We prefer not to consider it in this work item since LTE NCSG was introduced many years ago (R13~R14) before NR was introduced. Even though it can use for inter-RAT measurement as captured in 36 specs, it cannot apply to NR. There is no such requirements yet. Besides, LTE NCSG design is different from NR NCSG design in some respects. For instance, NR NCSG is a per-UE or per-FR gap while LTE NCSG is a per-CC gap. Some extra standardization work can be expected if RAN4 wants to rely on LTE NCSG to measure NR. 
Therefore, RAN4 only needs to consider NeedForGaps to support a-1. The exact value for reporting in NeedForGaps is being discussed. We think the conclusion can be reused here and no need to discuss different reporting.
[bookmark: _Ref127261741]Proposal 1: even though RAN4 hasn’t reach consensus on the terms, the idea of three different reportings of ‘gap’, ‘no-gap-no-interruption’, ‘no-gap-with-interruption’ shall apply to case a-1 as well.

The second issue is about on top of which UE capability to support the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1)
	Issue 2-2-3: On top of which UE capability to support the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1)
< Way forward >: 
· Option 1:  
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  
· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also


Given that NeedForGap for inter-RAT LTE measurement is not supported when RAN2 introduce NeedForGaps in R17, option 1 is preferred. Besides, the functionalities are extremely similar between NeedForGaps and NCSG. Therefore, for the sake of progress we don’t see necessity to introduce NeedForGaps for inter-RAT LTE measurement, to minimize RAN2 impact.
[bookmark: _Ref127261729]Observation 1: NeedForGaps for inter-RAT LTE measurement is not supported in existing RAN2 design.
[bookmark: _Ref127261743]Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.

Next issue is on top of which UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP (Case b-2)
	Issue 2-2-4: On top of which UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2)
< Way forward>: 
· Option 1a:  
· extend the capability of NeedForGaps
· Option 1b:  
· extend the capability of NeedForNCSG
· Option 2:, 
· A new UE capability should be defined the capability of NeedForGaps for inter-frequency measurement wo gap in Rel16 can be taken as the baseline


Option 2 is preferred. 
Option 1a requires a lot of additional RAN2 effort since NeedForGaps for inter-RAT LTE is not supported so far, not to mention any extension. 
In option 1b NeedForNCSG feedback currently applies to all inter-RAT LTE measurement on target band. However, case b-2 is only one of the possible scenarios which covered by NeedForNCSG. Support of b-2 doesn’t need to be coupled with support NCSG.
[bookmark: _Ref127261745]Proposal 3: A new UE capability should be defined to support b-2. The capability of NeedForGaps for inter-frequency measurement w/o gap in Rel16 can be taken as the baseline

Next issue is about frameworks used to define inter-RAT NR measurement without gap:
	Issue 2-3-1: Frameworks used to define inter-RAT NR measurement without gap 
< Way forward >: 
· Option 1:  
· For the inter-RAT NR measurements without gap (case a-1), the  requirements can be based on NR inter-frequency measurement without gap in TS38.133 
· Option 2:  
· RAN4 to discuss whether to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps, or to define requirements based on the assumption that no interruption is expected.


Since case a-2 has agreed to be deprioritiezed, we support to discuss inter-RAT NR measurement w/o gap requirement based on the NeedForGaps inter-frequency (for case a-1). Note that interruption may or may not be needed based on ongoing NeedForGaps requirements discussion.
[bookmark: _Ref127261748]Proposal 4: for the inter-RAT NR measurements without gap (case a-1), the requirements can be based on NR NeedForGaps inter-frequency measurement, which is being discussed under NeedForGaps agenda. Note that both UE with and without interruption are allowed in NeedForGaps discussion.

Next issue is about Framework used to define inter-RAT LTE measurement without gap:
	Issue 2-3-2: Framework used to define inter-RAT LTE measurement without gap
< Way forward >: 
· Option 1: 
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4.
· Option 2: 
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.
· Option 2a: 
· For inter-RAT LTE measurement without gap requirements (case b-2), the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.
· Option 2b: 
· For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated. 


In our view, requirements for case b-1 and case b-2 may be different. 
For case b-1, we already have requirements for NCSG when UE reports ’ncsg’. RAN4 needs to continue work on requirement for UE with ’nogap-noncsg’, e.g. take NCSG period = 80ms as baseline and remove VIL.
For case b-2, we think option 2b is more suitable.
[bookmark: _Ref127261733]Observation 2: RAN4 already has requirements for case b-1 with UE reporting ‘ncsg’.
[bookmark: _Ref127261750]Proposal 5: RAN4 needs to develop requirement for case b-1 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
[bookmark: _Ref127261752]Proposal 6: For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated.

Next issue is about searcher limitation and CSSF:
	Issue 2-3-5: Searcher limitation 
< Way forward >: 
· Option 1:  
·  Inter-RAT measurement without gap can be performed in parallel with NR measurement without searcher limitation.
· Option 2:  
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported

Issue 2-3-6: CCSF 
< Way forward >: 
· FFS on:
· Proposal 1:  
·  The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed
· Proposal 2: 
· The scaling factor for inter-RAT E-UTRAN measurement without gap equals to the total number of frequency layers for E-UTRAN measurement without gap.


We do not parallel measurement without searcher limitation. The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed, with consideration of searcher limitation.
[bookmark: _Ref127261754]Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.
[bookmark: _Ref127261756]Proposal 8: The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed.

3. Conclusion
In this contribution, we provide further discussion on inter-RAT measurement without gap requirements. After discussion, the following conclusions are provided:
Proposal 1: even though RAN4 hasn’t reach consensus on the terms, the idea of three different reportings of ‘gap’, ‘no-gap-no-interruption’, ‘no-gap-with-interruption’ shall apply to case a-1 as well.
Observation 1: NeedForGaps for inter-RAT LTE measurement is not supported in existing RAN2 design.
Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 3: A new UE capability should be defined to support b-2. The capability of NeedForGaps for inter-frequency measurement w/o gap in Rel16 can be taken as the baseline
Proposal 4: for the inter-RAT NR measurements without gap (case a-1), the requirements can be based on NR NeedForGaps inter-frequency measurement, which is being discussed under NeedForGaps agenda. Note that both UE with and without interruption are allowed in NeedForGaps discussion.
Observation 2: RAN4 already has requirements for case b-1 with UE reporting ‘ncsg’.
Proposal 5: RAN4 needs to develop requirement for case b-1 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
Proposal 6: For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated.
Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.
Proposal 8: The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed.
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