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1. Introduction
For inter-RAT NR/LTE measurement, the UE can measure NR/LTE carrier without gaps, which improves system throughput and mobility performance. Based on the WID [1], the corresponding RRM requirements for inter-RAT NR no-gap measurement and inter-RAT LTE no-gap measurement will be defined in Rel-18. Until now, almost big issues have already been addressed, still some remaining issues need to be identified. In this contribution, we’d like to share our views on the remaining issues.
2. Discussion
Up to now, all agreed using scenarios for inter-RAT NR/LTE measurements without gap is summarized as follows:
a. the inter-RAT NR measurements without gap in Rel-18 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 Rel-18 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 

2.1 Scheduling restriction
Regarding the scheduling restrictions for inter-RAT measurement, we have achieved the following agreements in the previous meetings:
· The existing scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline for the inter-RAT NR measurement without measurement gaps
· Scheduling restriction due to inter-RAT LTE measurement are applicable when 
-UE does not support simultaneous Tx and Rx on the serving cell and target band;
-FFS on Serving cell and target MO have mixed SCS and they are in the same band.
There are still some issues left. In this subject, we’d like to share our views on these remaining issues.

Scheduling restriction due to mixed numerology for case b-2
In the last meeting, the following options were proposed in [2] to define the scheduling restriction due to mixed numerology in the inter-RAT LTE no-gap measurement:
	· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.


In legacy intra-frequency without MG measurement, scheduling restriction is defined for the UE not supporting simultaneousRxDataSSB-DiffNumerology. And in legacy inter-freq without MG measurement, scheduling restriction is defined for the UE not supporting simultaneousRxDataSSB-DiffNumerology-Inter. Here, we can follow the same logic, to identify a UE capability to indicate whether the UE supports parallel inter-RAT LTE no-gap measurement and data reception from the serving cell with a different numerology. In this way, if supporting this UE capability, there is not scheduling restrictions caused by mixed numerology, which can bring benefits of throughput and mobility performance.
With the UE capability agreed, if the UE does not support this UE capability and serving cell and target cell are in the same band with mixed SCS, the scheduling restriction shall be applied.
Proposal 1: Identify a UE capability to indicate whether the UE supports parallel inter-RAT LTE no-gap measurement and data reception from the serving cell with a mixed numerology.
Proposal 2: For case b-2, the scheduling restriction shall be defined for the UE not supporting the UE capability and serving cell and target cell are in the same band with mixed SCS.

Scheduling restriction due to mixed numerology for case b-1
Regarding this issue, companies provides the following options in the last meeting:
	· Option 1: Not specify scheduling restriction similar as NCSG.
· Option 2: specify scheduling restriction


For case b-1, the UE can report ‘ncsg’ or ‘nogap-noncsg’. For the case that UE reporting ‘ncsg’, the case is same as R17 NCSG, so take scheduling restrictions in clause 9.3.10 as reference. For the case that UE reporting ‘nogap-noncsg’, we can take legacy scheduling restriction in clause 9.3.9 as reference. In fact the principle of scheduling restriction in clause 9.3.9 and 9.3.10 are similar. Thus, for case b-1, scheduling restriction due to mixed numerology is needed.
Proposal 3: For case b-1, specify scheduling restrictions caused by mixed numerology. 

2.2 Measurement reporting period requirements
Where to perform Inter-RAT LTE measurement causing scheduling restriction 
Regarding the overlap between effective measurement window and SMTC/SSB/MG, we have achieved the following agreements:
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· For Case b-1 and b-2, Inter-RAT LTE measurement causing scheduling restriction is performed within MG and existing requirements for MG based measurement apply,
if EMW is configured and fully overlapped with MG, and the periodicity of MG and EMW is same, or  if EMW is not configured. 
However, there is still one scenario left, i.e. EMW is configured and fully covered by MG, and the periodicity of MG is smaller than EMW, as follows:
	FFS if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW


Since the effective measurement window is fully overlapped with measurement gap, the inter-RAT LTE measurement with scheduling restriction can only be performed within the measurement gap. However, the key point is whether the collided occasions are shared by measurement with gap and inter-RAT LTE measurement with scheduling restriction. Generally, there are the following two options:
Option 1: The collided occasions are used by inter-RAT LTE measurements causing scheduling restriction alone. 
Option 2: The collided occasions are shared by measurements with gap and inter-RAT LTE measurements causing scheduling restriction.
In our understanding, option 2 is preferred. Considering the case that the SMTC of MO1 fully overlaps with EMW, at least MO1 needs to share the collided occasions with EMW. So in fact the requirements of inter-RAT LTE measurements is similar as the gap-based measurement requirements.
Proposal 4: For case b-1 and case b-2, when EMW is totally covered by MG(EMW periodicity > MGRP), the inter-RAT LTE measurement with scheduling restriction is performed within MG, and the collided occasions are shared by inter-RAT LTE measurements and measurements with gap.


2.3 UE capabilities
Reporting of UE capability interRAT-NeedForIntrNR-r18 
For this issue, the following two options were proposed:
	· [bookmark: OLE_LINK5]Option 1: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). Send LS to RAN2.
· Option 2: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
· [bookmark: OLE_LINK4]Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request.


Actually, the interRAT-NeedForIntrNR-r18 is a semi-static UE capability and would be sent to the network in the registration procedure. Thus, we don’t need to further discuss this issue. So this UE capability would not refer to any NW request. So this issue can be over.
Proposal 5: Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.

Introduction of new UE capabilities for supporting EMW for Case b-1 and b-2
In order to let the network know whether the UE supports EMW, a UE capability for EMW is needed. Generally, there are the following two options:
Option 1: Reuse the capabilities for case b-1 and case b-2;
Option 2: Introduce a new UE capability.
Since we have agreed to reuse legacy signaling to support case b-1, there is no new UE capability for case b-1. The Rel-18 network can not distinguish the case that Rel-18 UE supporting case b-1 and the legacy UE supporting NCSG but not supporting case b-1. Thus we prefer option 2.
Proposal 6: Introduce a new UE capability to indicate whether the UE supports EMW.

Introduction of new general UE capabilities (feature groups) for case b-1
In previous meeting, RAN4 has approved the following agreements:
	< Way forward/Agreement >: (UE capability for Case b-1)
· Reuse the existing capability. 
· UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement 
· FFS on: UE indicates via NeedForGap. 
< Agreement >: 
· Reuse NeedForNCSG-InfoEUTRA-r17 to support Case b-1
· Define requirements for case when UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption.
< Agreement >: 
· The existing requirements in TS38.133 9.4.2&9.4.3 can be reused for for case b-1 when no gap but interruption allowed.  


It is clearly show that reusing the existing capability NeedForNCSG-InfoEUTRAN for Case b-1. If UE supports Case b-1, UE would indicate ‘nogap-noncsg’ in R17 UE NeedForNCSG-InfoEUTRAN. While the dynamic NeedForNCSG-InfoEUTRAN capability is on top of the UE capability eutra-NeedForGapNCSG-Reporting-r17. Only for the UE capable of eutra-NeedForGapNCSG-Reporting-r17, NW would decide whether request NeedForNCSG-InfoEUTRAN or not.
So here we need to decide whether a basic UE capability similar as eutra-NeedForGapNCSG-Reporting-r17 is needed or not. To our understanding, since the dynamic reporting is determined to reuse NeedForNCSG-InfoEUTRAN, so we believe the motivation of introduce a new general UE capability for Case b-1 is not strong.
Proposal 7: Not introduce a general UE capability for Case b-1.

Introduction of new general UE capabilities (feature groups) for case b-2
In previous meeting, RAN4 has discussed the relevant UE capability regarding Case b-2, and the following agreements were achieved:
	< Way forward >: 
· A new per-UE capability to support Case b-2 should be defined. 
· FFS on indication of “no gap with interruption” because of AGC,T/F offset issue
< Agreement>:
· Introduce a new per-UE capability to support case b-2 similar as Rel-16 inter-frequency measurement without gap.
· “No gap with interruption” is not considered for case b-2.
· No interruption is considered for case b-2.


So for Case b-2, apply the similar mechanism as R16 inter-frequency measurement without gap. So a UE capability similar as interFrequencyMeas-NoGap-r16 is needed.
Proposal 8: Introduce a general UE capability for Case b-2.
3. Conclusion
In this contribution, we have the following proposals for inter-RAT measurement without gaps:
Proposal 1: Identify a UE capability to indicate whether the UE supports parallel inter-RAT LTE no-gap measurement and data reception from the serving cell with a mixed numerology.
Proposal 2: For case b-2, the scheduling restriction shall be defined for the UE not supporting the UE capability and serving cell and target cell are in the same band with mixed SCS.
Proposal 3: For case b-1, specify scheduling restrictions caused by mixed numerology. 
Proposal 4: For case b-1 and case b-2, when EMW is totally covered by MG(EMW periodicity > MGRP), the inter-RAT LTE measurement with scheduling restriction is performed within MG, and the collided occasions are shared by inter-RAT LTE measurements and measurements with gap.
Proposal 5: Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.
Proposal 6: Introduce a new UE capability to indicate whether the UE supports EMW.
Proposal 7: Not introduce a general UE capability for Case b-1.
Proposal 8: Introduce a general UE capability for Case b-2.
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