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1 Introduction
In RAN4#105 meeting, the discussion on RRM core requirements for inter-RAT measurement without gap was conducted and a WF was approved in [1]. In this paper, we would like to provide our further consideration on the RRM requirements for inter-RAT measurement without gap.
2 Discussion
Based on the progress in the previous meetings, the using scenarios for inter-RAT NR/LTE measurements without gap are down-selected as below:
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
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 
UE capabilities
	2.2.1 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 >: 
· Add the request on the additional signaling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2
2.2.2 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.
2.2.3 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	


For inter-RAT LTE measurement, case b-1 is when UE has vacant RF chain available. Two capabilities could support the scenario of spare RF, i.e. NeedForGap and NCSG. The point is whether to extend the NeedForGap capability to support inter-RAT LTE measurement as current the Rel-16 NeedForGap cannot support inter-RAT LTE. As the current NCSG framework can already support inter-RAT LTE measurement, to move forward, we can support option 1 that ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 to minimize the spec impact and simply the requirements.
Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
For case b-2 when LTE CRS to be measured is contained in UE’s active BWP, there are still two options listed. We understand that from signalling design point of view, the extension of NeedForGaps capability means a new Rel-18 UE capability to be define. What we want to emphasize here is to reuse the signalling framework of NeedForGap to define the new UE capability to support case b-2 for inter-RAT LTE measurement, which is the most straightforward way from our perspective.
Proposal 2: New per-UE capability should be defined to support the inter-RAT LTE measurement requirements in case b-2.
Measurement requirements
	2.3.1 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.


It was agreed in previous meeting that only on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. Combining with the agreement on NeedForGapsInfoNR signalling in WF[2], we think the Rel-16 UE signalling for no need of measurement gap means no interruption allowed. However for case a-1, the interruption is expected for RF chain power on/off. So, we think RAN4 need to discuss whether to introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption for inter-RAT NR measurement.
Proposal 3: RAN4 to introduce Rel-18 UE signalling for NeedForGap capability to indicate UE supporting no gap with interruption for inter-RAT NR measurement. 
The measurement requirements for inter-RAT NR measurement without gap could be defined based on NR inter-frequency measurement without gap in TS38.133.
[bookmark: OLE_LINK3]Proposal 4: The measurement requirements for inter-RAT NR measurement without gap could be defined based on NR inter-frequency measurement without gap in TS38.133. 
	2.3.2 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.
2.3.3 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
· [bookmark: OLE_LINK1]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.


[bookmark: OLE_LINK2]For inter-RAT LTE measurement without gap in both case b-1 and case b-2, we agree that the requirements can be defined based on the existing inter-RAT LTE measurement requirements in Section 9.4 of TS38.133, with the updates on Tinter1 and CSSFinterRAT. 
Proposal 5: For inter-RAT LTE measurement without gap in both case b-1 and case b-2, the requirements can be defined based on the existing inter-RAT LTE measurement requirements in Section 9.4 of TS38.133, with the updates on Tinter1 and CSSFinterRAT.
3 Conclusion
Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 2: New per-UE capability should be defined to support the inter-RAT LTE measurement requirements in case b-2.
Proposal 3: RAN4 to introduce Rel-18 UE signalling for NeedForGap capability to indicate UE supporting no gap with interruption for inter-RAT NR measurement. 
Proposal 4: The measurement requirements for inter-RAT NR measurement without gap could be defined based on NR inter-frequency measurement without gap in TS38.133. 
Proposal 5: For inter-RAT LTE measurement without gap in both case b-1 and case b-2, the requirements can be defined based on the existing inter-RAT LTE measurement requirements in Section 9.4 of TS38.133, with the updates on Tinter1 and CSSFinterRAT.
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