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1	Introduction
A WF on Rel-18 MG enhancement was approved during last RAN4 meeting [1]. In this contribution, we discuss the requirements for inter-RAT measurement without gaps of the WI NR_MG_enh2.
2 Discussion
	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

	Mintra,i,j: Number of intra-frequency measurement objects, including both SSB, CSI-RS based and RSSI/CO measurements, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.
-	Minter,i,j : Number of NR inter-frequency layers including both SSB and CSI-RS based, EUTRA inter-RAT and UTRA inter-RAT frequency layers, up to one positioning frequency layer, RSSI/CO measurements, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter,i,j  equals 0.
-	A measurement object i in Mintra,i,j and in Minter,i,j is counted twice if the measurement object is configured with both RMTC and SMTC which are candidates to be measured in gap j where the measurement object i is also a candidate
-	Mtot,i,j = Mintra,i,j + Minter,i,j : Total number of intra-frequency, inter-frequency and inter-RAT frequncy layers and up to one NR PRS measurement on any one positioning frequency layer, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.
For each measurement gap j used for a long-periodicity measurement defined above, Mintra,i,j = Minter,i,j = Mtot,i,j =0. The carrier specific scaling factor CSSFwithin_gap,i is given by:
	If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1
	If measGapSharingScheme is not equal sharing and
-	measurement object i is an intra-frequency measurement object, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kintra×Mintra,i,j) in gaps where Minter,i,j≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×Mintra,i,j) in gaps where Minter,i,j=0, where j=0…(160/MGRP)-1
-	measurement object i is an inter-frequency or inter-RAT measurement object or NR PRS measurement on any one positioning frequency layer, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kinter×Minter,i,j) in gaps where Mintra,i,j ≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×Minter,i,j) in gaps where Mintra,i,j=0, where j=0…(160/MGRP)-1 
	Where Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for a long-periodicity measurement defined above.


Based on the current TS 38.133 spec, inter-RAT LTE measurement and NR measurements are performed in a sequential way even within MG or NCSG, which could be inferred from CSSF as excerpted above. To perform inter-RAT measurement and NR measurements in parallel, an additional searcher is required. And UE implementation complexity will be further increased for inter-RAT LTE measurement without gap since the serving cell data transmission is expected to be maintained at the same time. Therefore, performing inter-RAT LTE measurement and NR measurements in parallel without searcher limitation should not be supported for us.
Proposal 1: Performing inter-RAT LTE measurement and NR measurements in parallel without searcher limitation is NOT supported.
	Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”
< Way forward/Agreement >: 
· 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/Agreement >: 
· FFS on measurement period requirements for case a-1 with “no gap no interruption”


Inter-RAT NR measurement is similar as NR inter-frequency measurement since the numerology for NR measurement is generally different with 15kHZ in LTE. Therefore, we prefer to consider NR inter-frequency measurement without gap in TS38.133 as the starting point, rather than intra-frequency measurement. 
Proposal 2: For case a-1, NR inter-frequency measurement without gap in TS38.133 could be used as the starting point.
	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


As shown above, a unified framework to define measurement delay for inter-RAT LTE case b-1 and case b-2 is agreed, where the definition of Tinter1 and CSSFinterRAT will be further discussed.  is fixed as 480ms in the existing requirements and could be reused for inter-RAT LTE measurement outside gap in Rel-18.  is determined by the configured MG pattern or NCSG pattern, the similar principle could apply by using the introduced effective measurement window to replace the corresponding MG or NCSG pattern. For example, the effective window with 5ms duration and 80ms periodicity is corresponding to the MG pattern #2 with MGL=6ms and MGRP=80ms, or NCSG pattern #2 with ML=5ms and VIRP=80ms. Then,  should be 30ms based on the Table 9.4.1-1 and Table 9.4.1-2. And  should be determined as , which will take the inter-RAT LTE MO without gap into consideration.
Proposal 3: For both case b-1 and case b-2 without DRX, the measurement period is defined as , where
· 
·  is determined by the effective measurement window, similar as MG or NCSG pattern.
·  is determined as  for inter-RAT LTE MO without gap or NCSG

	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


The effective measurement window will include offset, duration and periodicity, and the values for each parameter are still open. As for the values of duration and periodicity, we think the ML and VIRP for NCSG can be reused respectively. The VIRP for NCSG used for inter-RAT LTE measurement could be {20ms, 40ms, 80ms}. 20ms periodicity should also be included to accelerate the measurement. And the ML for NCSG used for inter-RAT LTE measurement could be {2ms, 3ms, 5ms}. We think at least 2ms duration should be considered.
Proposal 4: 20ms periodicity should be considered for effective measurement window.
Proposal 5: 2ms duration should be considered for effective measurement window.
3	Conclusion
Proposal 1: Performing inter-RAT LTE measurement and NR measurements in parallel without searcher limitation is NOT supported.
Proposal 2: For case a-1, NR inter-frequency measurement without gap in TS38.133 could be used as the starting point.
Proposal 3: For both case b-1 and case b-2 without DRX, the measurement period is defined as , where
· 
·  is determined by the effective measurement window, similar as MG or NCSG pattern.
·  is determined as  for inter-RAT LTE MO without gap or NCSG
Proposal 4: 20ms periodicity should be considered for effective measurement window.
Proposal 5: 2ms duration should be considered for effective measurement window.
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