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[bookmark: _Toc116995841]Introduction
This paper discusses inter-RAT measurements without gaps. In the previous RAN4 meetings it was agreed to have requirements for 3 scenarios, a-1, b-1 and b-2, which are described as follows [1]: 
	[Moderator notes:
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 
]





[bookmark: _Toc116995842]Discussion
UE capabilities
From the last RAN4 meeting, the following issues are open regarding UE capabilities [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.   
 


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	

Issue 2-2-5: Additional capability to support inter-RAT measurement without gap with mixed numerology 
< Way forward >: 
· Option 1:  CATT, Huawei, MTK
· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
· Option 2:  MTK
· a UE capability can be defined for mixed numerology incapable UEs (FFS)
· Option 2a:  Intel, vivo
· a UE capability for inter-RAT NR can be defined (FFS)




The capability definition agreement that we reached in the last meeting is only covering the Case a-1, whilst for Case b-1 and b-2 it is still needed to define how to define such capability. In the discussion for the needForGapsNR signalling in Rel-18 it was agreed that new signalling is needed in order for the UE to indicate no gaps with interruption, and this is in line with the LS sent to RAN2 in the last meeting. In the LS RAN4 requested RAN2 to provide signalling support for reporting the UE capability of performing measurements with interruption.  
[bookmark: _Toc132057489]RRC signaling for NCSG reporting includes NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17 
[bookmark: _Toc132057490]NeedForGapNCSG-InfoEUTRA-r17 is not an extendable IE. 
When considering the Case b-2, where LTE CRS is fully contained in the active BWP, we can relate that case with the intra frequency measurements of NR. The needForGaps signalling includes either reporting per band for the case of inter-RAT and inter-frequency, or reporting per serving cell ID for intra-frequency measurements. Since up to Rel-17 inter-RAT NCSG did not consider the Case b-1 with measurements on the same BWP as the active BWP, it made sense that NCSG capability is reported per band. However, in Rel-18 the case b1 needs to provide gap indication in a similar was as is currently provided in the NeedForGapsNR framework, which is providing intra-frequency indication per serving cell ID. . 
[bookmark: _Toc132057491]NeedForGapNCSG-InfoEUTRA-r17 provides information per band.
[bookmark: _Toc132057492]UE capabilities for gapless measurements in Intra frequency is reported per serving cell in NeedForGapsInfoNR-r16 and NeedForGapNCSG-InfoNR-r17. 
[bookmark: _Toc132057493]New IEs for configuration and information to be defined for gapless interRAT measurements for  Case b-1 and Case b-2 based on NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17. 
[bookmark: _Toc132057494]New IE for inter-RAT reporting to follow approach from NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17 and allow UE to report:
a. [bookmark: _Toc132057495]For Case b-1 report need for gaps per band
b. [bookmark: _Toc132057496]For Case b-2 report need for gaps per serving cell ID

Measurement requirements
From the last RAN4 meeting, the following issues are open regarding measurement requirements [1]: 
	Issue 2-3-11: Release independent requirements 
< Way forward >: 
· FFS on whether to introduce the inter-RAT LTE measurements without gap case b-2 as release independent from Rel-17
· Option 1:  Ericsson
· RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS (case b-2) as release independent from Rel-17
· Option 2:  Huawei, MTK
· [bookmark: _Ref118737516]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.




It was raised in the last RAN4 the discussion on whether inter-RAT requirements should be defined in a release independent manner. In our view we don’t have enough progress on that WID in order to decide whether release independent requirements can be defined. 
[bookmark: _Toc132057497]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved. 



[bookmark: _Toc116995848]Conclusion
In this paper we have analysed inter-RAT measurements without gaps in Rel-18 and presented Nokia’s views on the topic. As part of this discussion, the following observations and proposals are made: 
Observation 1: RRC signaling for NCSG reporting includes NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17
Observation 2: NeedForGapNCSG-InfoEUTRA-r17 is not an extendable IE.
Observation 3: NeedForGapNCSG-InfoEUTRA-r17 provides information per band.
Observation 4: UE capabilities for gapless measurements in Intra frequency is reported per serving cell in NeedForGapsInfoNR-r16 and NeedForGapNCSG-InfoNR-r17.
Proposal 1: New IEs for configuration and information to be defined for gapless interRAT measurements for  Case b-1 and Case b-2 based on NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17.
Proposal 2: New IE for inter-RAT reporting to follow approach from NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17 and allow UE to report:
a.	For Case b-1 report need for gaps per band
b.	For Case b-2 report need for gaps per serving cell ID
Proposal 3: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
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