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1. Introduction
For inter-RAT NR measurement, the UE can measure inter-RAT NR carrier without gaps. For inter-RAT LTE measurement, the UE can also perform inter-RAT LTE measurement outside the measurement. In this way, the system throughput and mobility performance can be improved. 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 power imbalance, scheduling restrictions, searcher limitation and measurement reporting period requirements.
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 Power imbalance
In the last meeting, we have agreed to introduce a new per-UE capability to support inter-RAT measurement without gap in case b-2, and only ‘gap’ and ‘no gap without interruption’ can be considered. However, some companies think if power imbalance between LTE neighbouring cell and NR serving cell for case b-2 is larger than 6dB, the interruption is needed. Regarding this issue, the following options for power imbalance restrictions were proposed in the last meeting:
	· Option 1: 6dB restriction.
· Option 2: No restriction.
· Option 2a: No restriction in the requirements. In the test case, the power difference between the NR serving cell and LTE target cell is no larger than 3dB.


We think power imbalance leads to only measurement delay issue rather than interruption issue. Thus no restriction is needed for the power difference between the NR serving cell and LTE target cell.
Proposal 1: No need to limit the power difference between the NR serving cell and LTE target cell.

2.2 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 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 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. -- make sense
· 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 2 suggests us to introduce a new UE capability [simultaneousRxDataCRS-DiffNumerology-r18] to indicate whether the UE supports concurrent inter-RAT LTE no-gap measurement and data reception from the serving cell with a different numerology. Generally, we are fine with this idea, because if supporting this capability, the UE doesn’t need the scheduling restrictions caused by mixed numerology, which bring benefits of throughput and mobility performance.
The scheduling restriction for case b-2 can take the existing scheduling restriction for inter-freq no-gap measurement as a start point. Thus, if the UE does not support [simultaneousRxDataCRS -DiffNumerology-r18], the scheduling restriction would be applied when performing inter-RAT LTE no-gap measurement with a mixed SCS.  
Proposal 2: Introduce a new UE capability [simultaneousRxDataCRS-DiffNumerology-r18] to indicate whether the UE supports concurrent inter-RAT LTE no-gap measurement and data reception from the serving cell with a mixed numerology.
Proposal 3: When UE performs inter-RAT LTE no-gap measurement with a different numerology than PDSCH/PDCCH, the scheduling restriction would be applied if the UE does not support  [simultaneousRxDataCRS-DiffNumerology-r18].

2.3 Searcher limitation
Regarding the search limitation, the options proposed in the last meeting is given as below:
	· Option 1: Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation. 
· Option 2: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.


In NR, there are at most two parallel measurements allowed. Specifically, one searcher is used by PCell, and the other searcher is shared by all other MOs without gap. However, there is no concept of searcher because LTE CRS can be located in any place in LTE. Thus, we think inter-RAT LTE measurement without gap can be performed in parallel with NR measurement. 
Proposal 4: Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation.

2.4 Measurement reporting period requirements
In this subject, the following issues would be discussed one by one:
Issue 2-4-1: Overlap between Effective measurement window and SMTC/SSB
Issue 2-4-3: Scaling factor for case a-1
Issue 2-4-4: Scaling factor for case b-1 and b-2

Issue 2-4-1: Overlap between Effective measurement window and SMTC/SSB
To handle the collision between the effective measurement window and SMT/SSB, the following options were proposed in the last meeting:
	· Option 1: when EMW is configured overlapped with SMTC or SSB, SMTC/SSB will be dropped by the UE. 
· Option 2: when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement, inter-RAT LTE meas will be dropped


As discussed in subject 2.3, we think the inter-RAT LTE no-gap measurement can be performed in parallel with NR measurement. Thus, in the case of with same numerology, the UE can perform NR measurement and LTE measurement simultaneously, no measurement needs to be dropped. In the case of with mixed numerology, if the UE supports [simultaneousRxDataCRS-DiffNumerology-r18], we think inter-RAT LTE measurement and Intra-NR measurement can be performed simultaneously. If the UE does not support [simultaneousRxDataCRS-DiffNumerology-r18], one of the measurements needs to be dropped. And we are open for which measurement to drop.
Proposal 5: In the case of same numerology, the UE can perform NR measurement and LTE measurement simultaneously, no measurement needs to be dropped.
Proposal 6: In the case of mixed numerology:
- if the UE supports [simultaneousRxDataCRS-DiffNumerology-r18], no need to drop any measurement;
- if the UE does not support [simultaneousRxDataCRS-DiffNumerology-r18], one of the measurement needs to be dropped, and we are open for which measurement to drop.

Issue 2-4-3: Scaling factor for case a-1
Many options were proposed in the last meeting for the scaling factor for case a-1:
	· Option 1: Update Nfreq to cover the inter-RAT NR MOs with no measurement gap.
· Option 2: For case a-1, RAN4 to follow the inter-RAT NR measurement in LTE to introduce the multiple frequency layers scaling factor Nfreq,NeedForGaps_interrupt and Nfreq,NeedForGaps_no_interrupt.
· Nfreq,NeedForGaps_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no gap with interruption’ in NeedForGaps;
·  Nfreq,NeedForGaps_no_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no gap no interruption’ in NeedForGaps
· Option 3: 
· CSSF is replaced by the Nfreq which is the number of inter-frequency and inter-RAT carriers
· Klayer1_measurement is removed



Regarding case a-1, we can take intra-NR measurement with NeedForGap for reference. For inter-RAT NR no-gap-without-interruption measurement, its measurement requirement can follow the same principle as intra-NR no-gap-without-interruption measurement. However, since there is no CSSF definition in the LTE, we can use Nfreq to replace CSSF outside gap, and the Nfreq can be defined as the number of inter-frequency and inter-RAT carriers. For inter-RAT NR no-gap-with-interruption, its expected UE behavior is unclear. While in our understanding, we can follow the same principle as intra-NR measurement. In this way, its measurement requirement can take intra-NR no-gap-with-interruption measurement as base line. And the Nfreq can be used to place CSSF outside gap or CSSF with gap.
Proposal 7: For inter-RAT NR no-gap-without-interruption measurement, take the measurement requirements for intra-NR no-gap-without-interruption measurement as starting point. And CSSF outside gap is replaced by Nfreq, which is the number of inter-freq and inter-RAT freq carriers.
Proposal 8: For inter-RAT NR no-gap-with-interruption measurement, take the measurement requirements for intra-NR no-gap-with-interruption measurement as start point. And CSSF outside gap or CSSF with gap is replaced by Nfreq, which is the number of inter-freq and inter-RAT freq carriers.

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



Regarding this issue, we suggest to discuss issue 2-3-1 and issue 2-4-1 first. Because these issues would impact the discussion on issue 2-4-4. For example, if inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation, the legacy scaling factor doesn’t need to be updated. 
Proposal 9: Pending this issue until we make enough process on whether UE capability for mixed numerology is introduced and whether searcher limitation is needed.
3. Conclusion
In this contribution, we have the following proposals for inter-RAT measurement without gaps:
Proposal 1: No need to limit the power difference between the NR serving cell and LTE target cell.
Proposal 2: Introduce a new UE capability [simultaneousRxDataCRS-DiffNumerology-r18] to indicate whether the UE supports concurrent inter-RAT LTE no-gap measurement and data reception from the serving cell with a different numerology.
Proposal 3: When UE performs inter-RAT LTE no-gap measurement with a different numerology than PDSCH/PDCCH, the scheduling restriction would be applied if the UE does not support the [simultaneousRxDataCRS-DiffNumerology-r18].
Proposal 4: Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation.
Proposal 5: In the case of same numerology, the UE can perform NR measurement and LTE measurement simultaneously, no measurement needs to be dropped.
Proposal 6: In the case of mixed numerology:
- if the UE supports [simultaneousRxDataCRS-DiffNumerology-r18], no need to drop any measurement;
- if the UE does not support [simultaneousRxDataCRS-DiffNumerology-r18], one of the measurement needs to be dropped, and we are open for which measurement to drop.
Proposal 7: For inter-RAT NR no-gap-without-interruption measurement, take the measurement requirements for intra-NR no-gap-without-interruption measurement as start point. And CSS outside gap is replaced by Nfreq, which is the number of inter-freq and inter-RAT freq carriers.
Proposal 8: For inter-RAT NR no-gap-with-interruption measurement, take the measurement requirements for intra-NR no-gap-with-interruption measurement as start point. And CSSF outside gap or CSSF with gap is replaced by Nfreq, which is the number of inter-freq and inter-RAT freq carriers.
Proposal 9: Pending this issue until we achieve enough process on whether UE capability for mixed numerology is introduced and whether searcher limitation is needed.
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