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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. In this contribution, we’d like to share our views on the inter-RAT measurement without gaps in the aspects of scheduling restriction, measurement reporting period requirements and UE capability.
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.

Issue 2-2-1: Scheduling restriction due to mixed numerology for case b-2
In the last meeting, the following options were proposed 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 shall be defined for inter-RAT LTE measurement case b-1 and 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 2: A new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
· Option 3: RAN4 does not need to define scheduling restriction due to mixed numerology and simultaneous TxRx at least for DSS scenario in case b-2.


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 define a new 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 new capability, there is not scheduling restrictions caused by mixed numerology, which can bring benefits of throughput and mobility performance.
With the new capability agreed, if the UE does not support this new capability and serving cell and target cell are in the same band with mixed SCS, the scheduling restriction shall be applied.
Proposal 1: Introduce a new 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 new capability and serving cell and target cell are in the same band with mixed SCS.
Issue 2-2-2: Scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band  
Regarding this issue, the following option was proposed:
	· Option 1: Specify scheduling restriction.


In legacy intra/inter-freq measurement without gap, scheduling restriction is defined for the UE not supporting simultaneous Tx and Rx on the serving cell and target cell. Here, we can follow the same logic.
Proposal 3: Specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target cell.

Issue 2-2-3: 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 4: For case b-1, specify scheduling restrictions caused by mixed numerology. 

[bookmark: _GoBack]2.2 Measurement reporting period requirements
Issue 2-4-1: 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 overlapped with MG, but 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. 
Proposal 5: For case b-1 and case b-2, when MG is partially overlapped with EMW (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.

Issue 2-4-4: Scaling factor for case b-1 and b-2
For scaling factor for case b-1 and case b-2, there are the following options proposed in the last meeting:
	· Option 1: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
· Option 2:
· In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement Mos
· In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
· Option 3: CSSFinterRAT is defined as CSSF outside MG, and inter-RAT carriers measured without MG are counted in CSSF outside MG


In our understanding, the calculation of the scaling factor can be discussed based on the following cases:
· Case 1: Effective measurement window is not configured
In this case, inter-RAT LTE measurement causing scheduling restriction is performed within MG as legacy. Considering inter-RAT LTE measurement is already considered in the calculation of CSSFwithin_gap, the scaling factor for case b-1 and case b-2 can directly reuse CSSFwithin_gap.
· Case 2: Effective measurement window is configured, and is fully overlapped with measurement gap. 
Similarly, in this case, legacy CSSFwithin_gap can be reused.
· Case 3: Effective measurement window is configured, and is partially overlapped with measurement gap (EMW periodicity < MGRP)
In this case, only some of the effective measurement window is applicable. Similar to the case that intra/inter-freq measurement without gap is overlapped with measurement gap, an additional scaling factor kp is needed, where Kp is calculated by dividing the total number of EMW by available EMW number outside gap. And another scaling factor is needed to handle the collision between different inter-RAT LTE measurements, and this scaling factor is equal to the number of inter-RAT LTE no-gap MOs.
· Case 4: Effective measurement window is configured, and is fully partially overlapped with measurement gap (EMW periodicity > MGRP)
As discussed above, we think the collided occasions are shared by inter-RAT LTE MO and measurements with gap. And CSSF within gap can be used here.
Proposal 6: 
The definition of scaling factor for case b-1 and case b-2 is as follows:
· In the case that EMW is not configured or EMW is configured and fully overlapped with measurement gap, reuse the existing scaling factor CSSFwithin_gap.
· In the case that EMW is configured, and is partially overlapped with measurement gap (EMW periodicity< MGRP), introduce a new scaling factor Kp to handle the collision between EMW and MG, where Kp is calculated by dividing the total number of EMW by available EMW number outside gap. And to handle the collision between different inter-RAT LTE measurement, introduce a scaling factor, which is equal to the number of inter-RAT LTE gapless MOs.
· In the case that EMW is configured, and is partially overlapped with measurement gap (EMW periodicity > MGRP), use the existing CSSF within gap.


2.3 UE capabilities
Issue 2-5-1: Reporting of UE capability interRAT-NeedForIntrNR-r18 
For this issue, the following two options were proposed:
	· Option 1: Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request.
· Option 2: Do not further discuss this issue.


Actually, the interRAT-NeedForIntrNR-r18 is a UE capability and would be sent to the network in the registration procedure. Thus, we don’t need to further discuss this issue.
Proposal 7: Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.

Issue 2-5-2: Introduction of new UE capabilities for supporting EMW 
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 8: Introduce a new UE capability to indicate whether the UE supports EMW.
3. Conclusion
In this contribution, we have the following proposals for inter-RAT measurement without gaps:
Proposal 1: Introduce a new 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 new capability and serving cell and target cell are in the same band with mixed SCS.
Proposal 3: Specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target cell.
Proposal 4: For case b-1, specify scheduling restrictions caused by mixed numerology. 
Proposal 5: For case b-1 and case b-2, when MG is partially overlapped with EMW (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 6: 
The definition of scaling factor for case b-1 and case b-2 is as follows:
· In the case that EMW is not configured or EMW is configured and fully overlapped with measurement gap, reuse the existing scaling factor CSSFwithin_gap.
· In the case that EMW is configured, and is partially overlapped with measurement gap (EMW periodicity< MGRP), introduce a new scaling factor Kp to handle the collision between EMW and MG, where Kp is calculated by dividing the total number of EMW by available EMW number outside gap. And to handle the collision between different inter-RAT LTE measurement, introduce a scaling factor, which is equal to the number of inter-RAT LTE gapless MOs.
· In the case that EMW is configured, and is partially overlapped with measurement gap (EMW periodicity > MGRP), use the existing CSSF within gap.
Proposal 7: Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.
Proposal 8: Introduce a new UE capability to indicate whether the UE supports EMW.
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