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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. The objectives related to further gap enhancement are:
Define RRM requirements for measurement without gaps for the following cases

· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]

i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed

ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.

· Inter-RAT measurements without gaps [RAN4]

i. Inter-RAT NR measurements

ii. Inter-RAT LTE measurement

In this contribution we provide our considerations on the topic “Inter-RAT measurements without gaps”.
2. Discussion
In this contribution we discuss the following issue based on [2].
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.

Regarding “Scheduling restriction due to mixed numerology for case b-2”, we are ok with both option 1 and option 1a. For option 2, we are ok for discussion and if this new UE capability is introduced, for UE which does not support this capability the scheduling restriction will apply as well.
Proposal 1: For Scheduling restriction due to mixed numerology for case b-2, ok with option 1 and 1a, open for option 2. 
Sub-topic 2-3 Searcher limitation
Issue 2-3-2: 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.

For this issue option 2 is preferred, the searcher, to our understanding, represents a basket of capabilities including baseband capability such as memory, computing resources to fulfill a particular task. Parallel measurement will definitely increase demanding on resources and searcher limitation should be considered in practical implementation. 
Proposal 2: For case b-2, regarding whether to consider parallel measurement without searcher limitation or not, support option 2, i.e., performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.  
Sub-topic 2-4 Measurement reporting period requirements

Issue 2-4-1: Overlap between Effective measurement window and SMTC/SSB

· Proposals

· 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

Regarding issue 2-4-1, the LTE CRS is regularly transmitted hence logically, it is not easy to ensure the configured EMW is not overlapped with SMTC or SSB. The overlapping between EMW and SMTC/SSB could be a corner case and when it happens, it is suggested that LTE measurement will be dropped. 
Proposal 3: When EMW overlaps with SMTC/SSB, option 2 is preferred, i.e., inter-RAT measurement will be dropped.  
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.


Regarding EMW configuration, option 1 should be used as a base. 
Proposal 4: Option 1 should be used as the base for EMW configuration. 

Issue 2-4-3: Scaling factor for case a-1

· Proposals

· 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

For scaling factor for 2-4-3, the inter-RAT NR MOs without measurement gap should be counted in the scalding factor hence we prefer option 1. 
Proposal 5: For scaling factor for case a -1, support option 1, ok with option 3. 
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

Proposal 6: For scaling factor for case b -1 and b-2, support option 1, ok with option 3. 
3. Conclusion
In this contribution, we provide our considerations on “Inter-RAT measurements without gaps” and have the following proposals:
Proposal 1: For Scheduling restriction due to mixed numerology for case b-2, ok with option 1 and 1a, open for option 2. 
Proposal 2: For case b-2, regarding whether to consider parallel measurement without searcher limitation or not, support option 2, i.e., performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.  
Proposal 3: When EMW overlaps with SMTC/SSB, option 2 is preferred, i.e., inter-RAT measurement will be dropped.  

Proposal 4: Option 1 should be used as the base for EMW configuration. 

Proposal 5: For scaling factor for case a -1, support option 1, ok with option 3. 
Proposal 6: For scaling factor for case b -1 and b-2, support option 1, ok with option 3. 
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