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1. Introduction
Inter-RAT measurement w/o gap RRM requirement was widely discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion
For information, up to this meeting, all agreed 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 
Case a-2 has been agreed to deprioritized in this work item. The first open issue according to [1] is 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 2-2-2: 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:  Apple, Qualcomm, Intel, CATT, vivo, OPPO, Huawei, Ericsson, MTK, xiaomi
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  CMCC
· 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 1: 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 1: OPPO, Xiaomi  
· extend the capability of NeedForGaps
· Option 2: Apple, Qualcomm, Intel, CATT, CMCC,  vivo,Huawei, Ericsson, MTK
· A new per-UE capability should be defined 
· FFS on the detailed design on this new IE	
Support of case b-2 does not require additional RF chain or dynamic BW adjustment. Therefore it can be decoupled with NeedForGaps. Based on that, option 2 is still preferred. On the other hand, option 1 requires a lot of additional RAN2 effort since NeedForGaps for inter-RAT LTE is not supported so far, not to mention any extension. The new capability mentioned in option 2 can be something similar to inter-frequency measurement w/o gap for UE capable of interFrequencyMeas-NoGap-r16. 
[bookmark: _Ref127261745][bookmark: _Ref131756972]Proposal 2: A new UE capability should be defined to support case b-2. Framework of inter-frequency measurement w/o gap for UE capable of interFrequencyMeas-NoGap-r16 in Rel16 can be taken as the baseline.

Next issue is about frameworks used to define inter-RAT NR measurement without gap (case a-1):
Issue 2-3-1: Frameworks used to define inter-RAT NR measurement without gap (case a-1) 
< Way forward >: 
· Option 1a:  Qualcomm
· Using 8.17.4 of TS36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and 
· define effective MGRP for measurements without gap for FR1 and FR2
· Option 1b:  Intel, CMCC, xiaomi, OPPO,vivo, CATT
· For the inter-RAT NR measurements without gap (case a-1), the  requirements can be based on NR inter-frequency measurement without gap in 9.3.9 TS38.133 
· Option 2:  Apple, Huawei, MTK
· to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps( depending on issue 1-2-1) 
· Option 2a:  Huawei
· 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.
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.
Support of case a-1 is similar with support of NeedForGaps or NCSG from UE implementation point of view. Therefore, it is better to follow NeedForGaps requirements framework to cover both measurement with and without interruption.
[bookmark: _Ref131756974]Proposal 3: Frameworks used to define inter-RAT NR measurement without gap: follow the requirements from NR inter-frequency requirements based on NeedForGaps ( depending on issue 1-2-1), considering both measurement with and without interruption.

Next issue is about framework used to define inter-RAT LTE measurement without gap (case b-1):
Issue 2-3-2: Framework used to define inter-RAT LTE measurement without gap (case b-1)
< Way forward >: 
· Option 1: Qualcomm, CMCC, OPPO, MTK
· 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 1a: Qualcomm, OPPO
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Option 1b: CMCC, OPPO
· update definition of Tinter1 
· Option 1c: MTK
· RAN4 to introduce the requirements to cover the scenario of ‘nogap-noncsg'
· Option 2a: Huawei,vivo
· 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 2b: CATT
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE intra-frequency measurement in TS36.133.
· Option 3: Apple
· RAN4 needs to develop requirement for case b-1 based on NCSG requirements in 9.3.10 TS38.133 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
· Option 4: Ericsson
· directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap (for both case b-1 and b-2) instead of checking the possible reused framework 
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.
We would like to point out that our proposal on option 3 in previous RAN4 meeting is similar to option 1, which is supported by majority. The only difference is that we proposed to fix the Tinter1, rather than considering multiple Tinter1, as proposed in option 1a which would increase signaling overhead. We proposed to use NCSG requirement with ‘nogap-noncsg’ and 80ms VIRP, which is effectively same as assuming Tinter1=30ms.
[bookmark: _Ref131756976]Proposal 4: Framework used to define inter-RAT LTE measurement without gap (case b-1): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4. Tinter1=30ms and CSSFinterRAT needs to be updated to include gap-less LTE MO.
Since the support of case b-1 is based on additional RF chain, UE may or may not cause interruption when switching on and off the additional RF chain, which is similar to NeedForGaps. Therefore, we would like to highlight that interruption may or may not be needed for such measurement, depending on UE capability.
[bookmark: _Ref131756978]Proposal 5: interruption may or may not be needed for case b-1, depending on UE capability.

Next issue is about framework used to define inter-RAT LTE measurement without gap (case b-2):
Issue 2-3-3: Framework used to define inter-RAT LTE measurement without gap (case b-2)
< Way forward >: 
· Option 1: Qualcomm, Intel, , OPPO, MTK
· 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.  (same as Option 1 for case b-1)
· Option 1a: Qualcomm
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Define applicability rules for case b-2 requirements
· The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving.
· Option 1b: MTK
· RAN4 to introduce the requirements to cover the scenario of 'nogap-noncsg'
· 
· Option 2a: Huawei, vivo
· 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. (same as Option 2 for case b-1)
· Option 2b: Apple, CATT
· 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. 
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.
Since majority supports option 1, we can also compromise to it for the sake of progress. To simplify specification, we propose to fix Tinter1. For instance, Tinter1=30ms.
[bookmark: _Ref131756979]Proposal 6: Framework used to define inter-RAT LTE measurement without gap (case b-2): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4, assuming Tinter1=30ms.

Next issue is about searcher limitation:
Issue 2-3-6: Searcher limitation 
< Way forward >: 
· Option 1:  Ericsson
· Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation 
· Option 2:  Apple, vivo, MTK, Huawei
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 
We do not support parallel measurement without searcher limitation. 
[bookmark: _Ref127261754][bookmark: _Ref131756981]Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The updates of CSSF requirements (e.g. CSSF_outside_gap) is needed.

3. Conclusion
In this contribution, we provide further discussion on NeedForGaps requirements. After discussion, the following conclusions are provided:
Observation 1: NeedForGaps for inter-RAT LTE measurement is not supported in existing RAN2 design.
Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 2: A new UE capability should be defined to support case b-2. Framework of inter-frequency measurement w/o gap for UE capable of interFrequencyMeas-NoGap-r16 in Rel16 can be taken as the baseline.
Proposal 3: Frameworks used to define inter-RAT NR measurement without gap: follow the requirements from NR inter-frequency requirements based on NeedForGaps ( depending on issue 1-2-1), considering both measurement with and without interruption.
Proposal 4: Framework used to define inter-RAT LTE measurement without gap (case b-1): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4. Tinter1=30ms and CSSFinterRAT needs to be updated to include gap-less LTE MO.
Proposal 5: interruption may or may not be needed for case b-1, depending on UE capability.
Proposal 6: Framework used to define inter-RAT LTE measurement without gap (case b-2): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4, assuming Tinter1=30ms.
Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The updates of CSSF requirements (e.g. CSSF_outside_gap) is needed.
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