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1. Introduction
Inter-RAT measurement without gap RRM requirement was widely discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion
For information, 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 
Case a-2 has been agreed to be deprioritized in this work item. 

2.1 Sub-topic 2-2 Scheduling restrictions
Issue 2-2-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· 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.
In general, we are fine with all options. Note that so far there is no UE capability regarding support of mixed SCS between NR serving cell and inter-RAT LTE MO. 
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[bookmark: _Ref145925980]Observation 1: existing UE capabilities regarding support of mixed SCS are only for intra and inter-frequency MO. 
[bookmark: _Ref145925964]Proposal 1: introduce a new UE capability to indicate support of mixed SCS between NR serving cell and inter-RAT LTE MO.
[bookmark: _Ref145925966]Proposal 2: The scheduling restriction shall be defined for inter-RAT LTE measurement with mixed numerology, i.e., 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.

Issue 2-2-2: Scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band  
· Proposals
· Option 1: Specify scheduling restriction.
We support option 1, which is straightforward to us.
[bookmark: _Ref145925969]Proposal 3: specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band.

2.2 Sub-topic 2-3 Searcher limitation
Issue 2-3-1: searcher limitation
· Proposals
· 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.
We continue supporting not to consider performing inter-RAT measurement and NR measurements in parallel without searcher limitation. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.
[bookmark: _Ref145925970]Proposal 4: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.

2.3 Sub-topic 2-4 Measurement reporting period requirements
Issue 2-4-2: Effective measurement window Configuration
· Proposals
· Option 1: 
· Table 1: Effective measurement window configuration and minimum available time
	Effective measurement window (EMW) Id
	Measurement Duration (MD, ms)
	Measurement Period
(MP, ms)
	Minimum available time for inter-RAT LTE measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30



· Option 2: RAN4 to additionally introduce the effective measurement window duration 2ms with periodicity 40ms, 80ms.
· Option 3: 20ms periodicity should be considered for effective measurement window and 2ms duration should be considered for effective measurement window.
· Option 4: 
· Table 1: Minimum available time for inter-RAT measurements when effective measurement window is configured
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(TinterEMW, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24Note 1

	3
	3
	80
	12Note 1

	4
	4
	40
	36 Note 1

	5
	4
	80
	18Note 1

	NOTE 1:	When determining UE requirements using TinterEMW for pattern IDs 2, 3, 4, 5, TinterEMW = 60 for pattern IDs 2, 4, and TinterEMW = 30 for pattern IDs 3 and 5 shall be used.



We support option 1 as baseline. Again, the fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement. Option 1 corresponds to the two very basic mandatory gap patterns, which have worked very well since LTE. Further optimization shall be deprioritized in this work item due to limited time.
[bookmark: _Ref145925972]Proposal 5: consider the following two effective measurement window configuration and minimum available time. Further optimization can be considered in future release.
	Effective measurement window (EMW) Id
	Measurement Duration (MD, ms)
	Measurement Period
(MP, ms)
	Minimum available time for inter-RAT LTE measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30




Issue 2-4-4: Scaling factor for case b-1 and b-2
· Proposals
· 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
We support option 1 to simplify RRM requirement design.
[bookmark: _Ref145925974]Proposal 6: Scaling factor for case b-1 and b-2: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.

3. Conclusion
In this contribution, we provide discussion on Inter-RAT measurement without gap RRM. After discussion, the following conclusions are provided:
Observation 1: existing UE capabilities regarding support of mixed SCS are only for intra and inter-frequency MO.
Proposal 1: introduce a new UE capability to indicate support of mixed SCS between NR serving cell and inter-RAT LTE MO.
Proposal 2: The scheduling restriction shall be defined for inter-RAT LTE measurement with mixed numerology, i.e., 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.
Proposal 3: specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band.
Proposal 4: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.
Proposal 5: consider the following two effective measurement window configuration and minimum available time. Further optimization can be considered in future release.
	Effective measurement window (EMW) Id
	Measurement Duration (MD, ms)
	Measurement Period
(MP, ms)
	Minimum available time for inter-RAT LTE measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30



Proposal 6: Scaling factor for case b-1 and b-2: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
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