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1 Introduction
In Rel-18, a work objective to complete the requirements for measurement without gaps is given in the work item description (WID) [1] as below:
	(1) Define RRM requirements for measurement without gaps for the following cases
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement


In meeting RAN4#107, the above was discussed and the open issues were captured in the WF [2]. The analysis and discussion on the open issues are provided in the next section.
2 Discussion on inter-RAT measurements without gaps
The analysis and discussion are provided in the next section. 
2.1. Discussion on UE capabilities
	Sub-topic 2-2: UE capabilities 
Issue 2-2-2: UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP (Case b-2)
· 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
· FFS on power imbalance side conditions for Case b-2 measurements
· FFS whether scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology.


Issue 2-2-2: Additional condition on capability for case b-2
Given that interruption is not defined then RAN4 should restrict the requirements to be applicable for power imbalance of within 6dB between the LTE neighbouring cell and NR serving cell power levels, otherwise, interruption is needed. In addition, additional AGC samples should be considered in measurement delay for fine AGC tuning. Furthermore, scheduling restriction shall be defined for different numerology.   
Proposal 1: [bookmark: _Ref127526347][bookmark: _Ref135042889]RAN4 shall support to (i) restrict the requirements to power imbalance between LTE neighbouring cell and NR serving cell to be less than 6 dB, (ii) FFS additional AGC samples for measurements delay, and (iii) scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology.
2.2. Discussion on searcher limitation
	Sub-topic 2-3: General principle to define measurement requirements 
Issue 2-3-2: Searcher limitation 
· Way forward
· 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
· Option 3: RAN4 shall delay the discussion on searcher limitation requirement until RAN4 reaches conclusion on parallel measurements



Issue 2-3-2: Searcher limitation (parallel measurements): The closest requirements that can be taken as baseline is NCSG requirements (i.e. the CSSFwithin_ncsg), which is requirements for interruption scenario without gap. From the existing specification, the legacy requirement requirements handle one frequency at a time because UE’s RF is not guaranteed to measure two inter-frequency/inter-RAT at the same time. Now given that this objective on how to achieve measurements without gap rather than enhancing the CSSF requirements, RAN4 should not consider inter-RAT measurements without gap to be performed with NR measurements without searcher limitation. 
Proposal 2: [bookmark: _Ref127526438]RAN4 shall not consider inter-RAT measurements without gap to be performed with NR measurements without searcher limitation.

2.3. Discussion on UE measurement requirements

	Sub-topic 2-4: Measurement reporting period requirements
Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”
· Way forward
· FFS on measurement period requirements for case a-1 with “no gap but interruption allowed”
Issue 2-4-3: Measurement period requirements for case a-1 with “no gap no interruption”
· Way forward
· FFS on measurement period requirements for case a-1 with “no gap no interruption”
Issue 2-4-5: Measurement period requirements for case b-1 no gap no interruption allowed
· Way forward
· The measurement requirement for case b-1 and case b-2 can be defined by the framework below.

· FFS on update definition of Tinter1 and CSSFinterRAT
Issue 2-4-7: Measurement period requirements for case b-2 no gap no interruption allowed
· Way forward
· Leverage the same agreements from issue 2-4-5. 
· The measurement requirement for case b-1 and case b-2 can be defined by the framework below.
,
· FFS on update definition of Tinter1 and CSSFinterRAT
Issue 2-4-9: Effective measurement window
· Agreement
· Introduce the effective measurement window for inter-RAT LTE measurement, including offset, duration and periodicity.
· The effective measurement window is used to determine the location of scheduling and measurement restriction.
· FFS whether the effective measurement window is used to handle the collision between the SSB and LTE measurement
· Candidate values for effective measurement window duration: 5ms
· Other values are not precluded
· Candidate values for periodicity of effective measurement window: 40ms and 80ms
· Other values are not precluded


Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”: The requirements are related to the NeedForGap signalling agreed in previous meetings. RAN4 is currently defining the requirements for intra-frequency and inter-frequency measurements in rel-18 NeedForGap, which allow interruption for NeedForGap. Thus, RAN4 can use the inter-frequency requirements as baseline to define the requirements for inter-RAT NR.
Proposal 3: [bookmark: _Ref134806776]RAN4 shall use the requirements from inter-frequency Rel-18 NeedForGap ‘when interruption is allowed’ as baseline to define inter-RAT NR measurement without gap but interruption is allowed.
Issue 2-4-3: Measurement period requirements for case a-1 with “no gap no interruption”: The requirements are related to the NeedForGap signalling agreed in previous meeting. RAN4 is currently defining the requirements for intra-frequency and inter-frequency measurements in rel-18 NeedForGap, with no interruption for NeedForGap. Thus, RAN4 can use the inter-frequency with no interruption requirements as baseline to define the requirements for inter-RAT NR measurements.
Proposal 4: [bookmark: _Ref134806795]RAN4 shall use the requirements from inter-frequency Rel-18 NeedForGap ‘when interruption is not allowed’ as baseline to define inter-RAT NR measurement without gap and no interruption.
Issue 2-4-5: Measurement period requirements for case b-1 no gap no interruption allowed: The requirements are related to the NCSG signalling. For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133 clause 9.4, however, the requirements for ‘nogap-noncsg’ needs to be defined. The framework can be taken from TS38.133 clauses 9.4.2/9.4.3, which is: 

[bookmark: _Hlk134802717]Reuse the definition from clause 9.4.2 for Tinter1. Define the Tinter1 as the following:
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



FFS on update definition of Tinter1 and CSSFinterRAT.
Proposal 5: [bookmark: _Ref127526398]RAN4 can use the existing inter-RAT LTE measurement framework in TS38.133 clause 9.4 to define the requirements for ‘nogap-noncsg’ Inter-RAT LTE measurements Case b-1 (provided in equation above). Reuse existing definition for  while Tinter1 is define provided above in Table 1 in this document and FFS on update definition of CSSFinterRAT.
Issue 2-4-7: Measurement period requirements for case b-2 no gap no interruption allowed:  
Given that the signals in the active BWP are coming from two different sources, i.e. LTE and NR, hence there is a need for an AGC delay to adapt the AGC. Furthermore, the LTE signals comes from different gNB compared to NR signals, which may result in frequency offset and time offset between the LTE and NR signals. Therefore, RAN4 shall consider the impact of AGC adaptation, time and frequency offset on measurement period requirements. However, the general framework for case b-1 can be reused for case b-2. 
Proposal 6: [bookmark: _Ref131950226]For case b-2, the general framework for case b-1 can be reused for case b-2, however, RAN4 shall consider the impact from AGC, time offset and frequency offset on measurement period requirements.
Issue 2-4-9: Effective measurement window: regarding scheduling restrictions for inter-RAT EUTRAN, it is not clear how to define the scheduling restriction without the use of SMTC, therefore, RAN4 should define alike SMTC window for LTE or effective measurement window. Yet, RAN4 should take into consideration and study the collision/overlap between the SMTC from NR with SMTC from LTE. Effective measurement window values shall be 5 ms as agreed in the previous meeting with effective measurements window defined as 40 ms and 80 ms. 
Proposal 7: [bookmark: _Ref134806818]For effective measurement window duration and periodicity, RAN4 shall define values as provided in Table 1 in this document.

2.4. Discussion on scheduling restriction
Scheduling restriction for inter-RAT LTE measurements: For scheduling restrictions for inter-RAT EUTRAN, the closest requirement is the inter-RAT scheduling restriction with NCSG defined in TS 38.133 clause 9.4.3.5. Therefore, RAN4 can use the existing scheduling availability specified for inter-RAT measurements without a gap in TS 38.133 section 9.4.3.5 as a baseline for the inter-RAT measurement without measurement gaps.
Proposal 8: [bookmark: _Ref127526410]For scheduling restriction for inter-RAT LTE measurements, RAN4 should use the existing scheduling availability specified for inter-RAT LTE measurements without a gap in TS 38.133 section 9.4.3.5 as a baseline for the inter-RAT LTE measurement without measurement gaps. Yet, default SMTC pattern can be defined to restrict the scheduling restriction occasions.
3 Summary
In this contribution, discussion on inter-RAT measurement without gaps is provided and we have the following proposals:
Proposal 1: RAN4 shall support to (i) restrict the requirements to power imbalance between LTE neighbouring cell and NR serving cell to be less than 6 dB, (ii) FFS additional AGC samples for measurements delay, and (iii) scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology.
Proposal 2: RAN4 shall not consider inter-RAT measurements without gap to be performed with NR measurements without searcher limitation.
Proposal 3: RAN4 shall use the requirements from inter-frequency Rel-18 NeedForGap ‘when interruption is allowed’ as baseline to define inter-RAT NR measurement without gap but interruption is allowed.
Proposal 4: RAN4 shall use the requirements from inter-frequency Rel-18 NeedForGap ‘when interruption is not allowed’ as baseline to define inter-RAT NR measurement without gap and no interruption.
Proposal 5: RAN4 can use the existing inter-RAT LTE measurement framework in TS38.133 clause 9.4 to define the requirements for ‘nogap-noncsg’ Inter-RAT LTE measurements Case b-1 (provided in equation above).
Proposal 6: For case b-2, the general framework for case b-1 can be reused for case b-2, however, RAN4 shall consider the impact from AGC, time offset and frequency offset on measurement period requirements.
Proposal 7: For effective measurement window duration and periodicity, RAN4 shall define values as provided in Table 1 in this document.
Proposal 8: For scheduling restriction for inter-RAT LTE measurements, RAN4 should use the existing scheduling availability specified for inter-RAT LTE measurements without a gap in TS 38.133 section 9.4.3.5 as a baseline for the inter-RAT LTE measurement without measurement gaps.
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