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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
In last meeting, RAN4 had some discussion on Inter-RAT measurement without gap[1]. The following terminologies are used during the discussion.
	Up to this meeting, all proposed possible using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
0. Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
0. Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 
 
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
0. Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
0. Case b-2: LTE CRS are fully contained within UE’s active BWP 
We can use these index below to aviod any confustion.


RAN4 made the following agreements for the potential scenarios for inter-RAT measurement without gap.
	Issue 2-2-1: On top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
< Agreement >: 
· Add the request on the additional signaling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2


[bookmark: _Ref516345544]In this contribution, we will continue to discuss the requirement on Inter-RAT measurement without gap.
2 UE capabilities
In last meeting, companies have widely discussion on which capabilities to implement the requirement for inter-RAT measurement without gap.
	Issue 2-2-2: On top of which UE capability to support the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1)
< Way forward >: 
· Option 1:  Apple, Qualcomm, Intel, CATT, vivo, OPPO, Huawei, Ericsson, MTK, xiaomi
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  CMCC
· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also. 
   
Issue 2-2-4: On top of which 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)
< Way forward/ >: 
· Option 1: OPPO, Xiaomi  
· extend the capability of NeedForGaps
· Option 2: Apple, Qualcomm, Intel, CATT, CMCC, vivo, Huawei, Ericsson, MTK
· A new per-UE capability should be defined 
· FFS on the detailed design on this new IE  


In issue 2-2-2 inter-RAT LTE measurement, we think current existing NCSG capabilities is fine to support case b-1. It’s unnecessary to further extend the existing capabilities.
[bookmark: _Ref118413152]Proposal 1: Only following NCSG to define the UE capability for Case b-1.
The aim of case b-2 is to enhance the performance for DSS which is a specific use case instead of a general inter-RAT measurement scenario. Furthermore, current NCSG and NeedForGaps capabilities need UE’s dynamic reporting when serving cells’ configuration changes. Inter-RAT LTE measurement without gap should be a static capability and band independently.
[bookmark: _Ref118413156]Proposal 2: RAN4 to send LS to RAN2 to introduce a new UE capability for case b-2.
3 Inter-RAT NR measurement without gap requirement (case a-1)
3.1 General
One of the remaining requirement open issues is to use which framework to define requirement of case a-1.
	Issue 2-3-1: Frameworks used to define inter-RAT NR measurement without gap (case a-1) 
< Way forward >: 
· Option 1a:  Qualcomm
· Using 8.17.4 of TS36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and 
· define effective MGRP for measurements without gap for FR1 and FR2
· Option 1b:  Intel, CMCC, xiaomi, OPPO,vivo, CATT
· For the inter-RAT NR measurements without gap (case a-1), the  requirements can be based on NR inter-frequency measurement without gap in 9.3.9 TS38.133 
· Option 2:  Apple, Huawei, MTK
· to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps( depending on issue 1-2-1) 
· Option 2a:  Huawei
· RAN4 to discuss whether to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps, or to define requirements based on the assumption that no interruption is expected.
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.


In RAN4 #105 meeting, RAN4 agreed to support inter-RAT NR measurement without gap only on top of ‘NeedForGaps’. Thus, it’s naturally to introduce inter-RAT NR measurement without gap requirement within NeedForGaps framework. For example, to control the total interruption, an interruption control scaling factor for measurement delay extension is needed.
[bookmark: _Ref130204756]Proposal 3: For case a-1, RAN4 to follow the NeedForGaps to introduce the interruption control scaling factor KNeedForGaps when UE reports ‘no gap with interruption’ in NeedForGaps.
	RAN4 #105
Issue 2-2-1: On top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
< Agreement >: 
· Option 1: 
· ONLY on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. 
· The exact value to be reported can be FFS. E.g. 
· after RAN4 concludes NeedForGapsNR requirements design 


On the other hand, the measurement delay requirement can be similar as inter-RAT NR measurement defined in TS36.133. For example, the multiple frequency layers scaling factor is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘interruption’ in NeedForGaps.
[bookmark: _Ref130204758]Proposal 4: 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.
[bookmark: _Ref130204762]Proposal 5: RAN4 to update Nfreq in LTE inter-RAT NR measurement when UE supports NeedForGaps.
3.2 Measurement delay
[bookmark: _Ref130204765]Proposal 6: The delay requirement of inter-RAT NR measurement without gap(case a-1) in FR1 can be as follow.
Table 1: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(640ms, 8  KNeedForGaps × SMTC period)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle ≤ 320ms
	Max(640ms, Ceil(8  1.5)  KNeedForGaps × Max(SMTC period, DRX cycle)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_with_interrupt



Table 2: Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period,  DRX cycle)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_no_interrupt



4 Inter-RAT LTE measurement without gap requirement (case b-1 and case b-2)
4.1 General
Requirement framework
[bookmark: _Ref125658246]In last meeting, one of the open issues is to use which framework to define inter-RAT LTE requirement. However, the UE’s behaviour for inter-RAT LTE measurement without gap is unclear. In our understanding, it’s easy to choose to follow which LTE measurement framework once RAN4 has a common understanding on UE’s behaviour for inter-RAT LTE measurement without gap. RAN4 should discuss the UE’s behaviour for inter-RAT LTE measurement without gap instead of reusing which LTE measurement framework.
	Issue 2-3-2: Framework used to define inter-RAT LTE measurement without gap (case b-1)
< Way forward >: 
· Option 1: Qualcomm, CMCC, OPPO, MTK
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4.
· Option 1a: Qualcomm, OPPO
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Option 1b: CMCC, OPPO
· update definition of Tinter1 
· Option 1c: MTK
· RAN4 to introduce the requirements to cover the scenario of ‘nogap-noncsg'
· Option 2a: Huawei, vivo
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.
· Option 2b: CATT
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE intra-frequency measurement in TS36.133.
· Option 3: Apple
· RAN4 needs to develop requirement for case b-1 based on NCSG requirements in 9.3.10 TS38.133 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
· Option 4: Ericsson
· directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap (for both case b-1 and b-2) instead of checking the possible reused framework 
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.
Issue 2-3-3: Framework used to define inter-RAT LTE measurement without gap (case b-2)
< Way forward >: 
· Option 1: Qualcomm, Intel, OPPO, MTK
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4.  (same as Option 1 for case b-1)
· Option 1a: Qualcomm
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Define applicability rules for case b-2 requirements
· The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving.
· Option 1b: MTK
· RAN4 to introduce the requirements to cover the scenario of 'nogap-noncsg'
 
· Option 2a: Huawei, vivo
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133. (same as Option 2 for case b-1)
· Option 2b: Apple, CATT
· For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated. 
· Companies are encouraged to identify any updates needs based on the suggested frameworks also.



[bookmark: _Ref130204768]Proposal 7: RAN4 should directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap instead of checking the possible framework.
General principle
In legacy release, the UE will perform inter-RAT LTE measurement within measurement gap pattern or NCSG pattern. Obviously, it’s unreasonable to still perform the inter-RAT LTE measurement within MG or NCSG. In last meeting, one of the most important open issues is the general principle to define UE’s behaviour for inter-RAT LTE measurement.
	Issue 2-3-8: General principle to define the requirements 
< Way forward >: 
· Proposal 1: Ericsson
· The inter-RAT LTE measurement without gaps should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
· Proposal 2: Ericsson
· Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT E-UTRAN measurement without gap.


[image: ]One of the possible windows is the SMTC outside gap which implies the inter-RAT LTE will be measured in parallel with other NR intra-frequency. However, the disadvantage is NW doesn’t know the dedicated SMTC to perform E-UTRAN measurement. In other words, NW doesn’t know how to schedule the data even if the scheduling restriction is defined. Furthermore, to avoid the delay extension for the SSB-based intra-frequency measurement outside gap and L1-RSRP measurement, the inter-RAT LTE measurements without gap are also expected to not be performed overlapping with any SSBs. Naturally, the inter-RAT LTE measurement without gap doesn’t need to share the measurement with any other NR frequency layers. Consequently, the inter-RAT LTE measurement without gap delay will be expedited due to no sharing factor needed. Thus, the possible measurement window for inter-RAT LTE measurement without gaps shall be outside SSB and MG. 





Figure 1. The measurement RS and MG for NR and LTE

[bookmark: _Ref115028535][bookmark: _Ref115039446]Proposal 8: The inter-RAT LTE measurement without gaps(case b-2) should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement. 
When NW configures MG or NCSG for inter-RAT LTE measurements, the UE’s behaviour for inter-RAT measurement is defined clearly. The measurement will be performed within the scheduled measurement window, such as MGL in MG or ML in NCSG. Similar as MG and NCSG, an effective measurement window can be introduced for inter-RAT LTE measurement without gap. The UE can perform the inter-RAT LTE measurement without gaps within the effective measurement window. The measurement duration, measurement periodicity and offset with SMTC/SSB can be defined. One of the benefits to introduce such effective measurement window is both NW and UE have the common understanding on the occasions for the measurements and scheduling restriction.
[bookmark: _Ref115039451]Proposal 9: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT LTE measurement without gap(case b-1 and case b-2).
[bookmark: _Ref115028542][bookmark: _Ref130204778]Proposal 10: RAN4 to send the LS to introduce the effective measurement window configuration(case b-1 and case b-2) with the inter-RAT LTE measurement duration, periodicity and offset. 
[bookmark: _Ref131940847]Proposal 11: The inter-RAT LTE measurement window should avoid the collision with SSB.
Applicability
In DSS deployments both LTE and NR technologies share the same spectrum, and the base stations dynamically share the resources based on the specific traffic load conditions. This enables flexible partitioning of resources between NR and LTE with a limited impact on LTE capacity. The intention to introduce the inter-RAT LTE measurement without gap(case b-2) is to support the inter-RAT LTE measurement for the DSS deployment. 
In our understanding, two scenarios need to be further identified.
The first typical case is for the CRS rate-matching feature in DSS which is introduced in Rel-16. In order to ensure that the NR performance is not affected by the always-on LTE CRS signals, specific CRS rate-matching feature was introduced to make sure that NR PDSCH performance is not affected by the LTE CRS signals transmitted from the serving cell. In last meeting, some companies proposed that UE already performs measurement without gap for LTE CRS since rate matching has already been applied for LTE CRS when UE is in DSS. Thus, no scheduling restriction is expected in this scenario.
The second typical case is the CRS-IM receiver for DSS which is introduced in Rel-17. RAN4 has introduced a further enhancement technology to handle different LTE CRS interference configurations in DSS network and reduce the overhead. However, the inter-RAT LTE measurement is a precondition to support such CRS-IM receiver. Especially, the LTE CRS has overlapped with the NR REs. Thus, RAN4 needs to further discuss whether to differentiate these two scenarios in case b-2.
[bookmark: _Ref130215885]Proposal 12: RAN4 to further study whether to differentiate the following scenarios in case b-2.
· Scenario 1: Inter-RAT LTE measurement for LTE CRS rate-matching feature
· Scenario 2: Inter-RAT LTE measurement for CRS-IM receiver
4.2 Measurement delay
Searcher limitation
In NR, when RAN4 discussed the measurement without gap, one of the important aspects is searcher limitation. RAN4 introduced the NR searcher concept for measurement. The maximum number of NR searchers is 2 which means UE can support at most 2 parallel NR measurements. One searcher is exclusive used by PCell. The other searcher will be shared with MOs measurement without gap. That’s the technical background to define the CSSF outside gap.
	Issue 2-3-6: Searcher limitation 
< Way forward >: 
· Option 1:  Ericsson
· Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation 
· Option 2:  Apple, vivo, MTK, Huawei
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 


However, there is no searcher concept in LTE since UE can perform LTE measurement in any place with CRS. A good example is no further limitation for E-UTRA intra-frequency measurements in EN-DC. The CSSF for NR measurement also doesn’t consider any LTE intra-frequency measurement without gap. Thus, Inter-RAT measurement without gap can be performed in parallel with NR measurement without searcher limitation.
[bookmark: _Ref115028501]Observation 1: There is no searcher limitation for LTE intra-frequency measurement together with NR measurement in EN-DC.
[bookmark: _Ref115028519]Proposal 13:  Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation. 
CSSF
	Issue 2-3-7: CCSF 
< Way forward >: 
· Option 1:  Apple, Intel, Huawei
·  The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed
· How to update CCSF can be FFS.
· Option 1a: Ericsson
· The scaling factor for inter-RAT E-UTRAN measurement without gap equals to the total number of frequency layers for E-UTRAN measurement without gap.


As we discussed before, the inter-RAT LTE measurement without gap won’t be performed within gap and SMTC. Thus, the scaling factor for inter-RAT LTE measurement without gap can be only based on the number of frequency layers for E-UTRAN measurement without gap separately.
[bookmark: _Ref130204785]Proposal 14: In case b-1, RAN4 to define  equaling  which additionally includes the number of inter-RAT LTE gapless measurement MOs.
[bookmark: _Ref130204788]Proposal 15: In case b-2, RAN4 to define  which equals the number of configured inter-RAT LTE MOs within the active NR BWP.
Measurement requirement
The measurement delay requirement is as follow.
[bookmark: _Ref130204791]Proposal 16: The detail measurement requirement for case b-1 and case b-2 can be defined as follow.

Where, 
	,
	 is the multiple layer scaling factor defined for case b-1 or case b-2,
	 is the available inter-RAT measurement time during 480ms period.
[bookmark: _Ref130204795]Proposal 17:   can be derived by the periodicity and duration of the effective measurement window(EMW).

4.3 Scheduling restriction
In NR, scheduling restriction is always defined for a measurement without gap, such as intra-frequency measurement without gap, inter-frequency measurement without gap, and inter-frequency measurement with NCSG etc. The possible related scheduling restriction is UE performing measurements in TDD bands or with different SCS for inter-RAT LTE measurement without gap. Especially, UE receives NR data with SCS=30KHz and performs Inter-RAT LTE measurement can be a typical scenario to be discussed.
	Issue 2-3-5: Scheduling restriction for inter-RAT LTE measurements
< Way forward >: 
· FFS on : 
· Proposal 1:  Huawei
·  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
· Serving cell and target MO have mixed SCS and they are in the same band
· Proposal 2: Ericsson
· RAN4 to study the following scheduling restriction principles based on LTE measurement RSs, 
· How to apply the restriction symbols before and after the CRS symbols for inter-RAT LTE measurement without gap.
· Whether to introduce new UE capability to support inter-RAT LTE measurement and NR data reception
· Proposal 3: Ericsson
· When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT LTE measurement without gap.
· When the target inter-RAT LTE frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as mix-numerology and simultaneousRxTxInterBandCA


When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected. However, when the target inter-RAT LTE frequency layers belong to serving cells’ intra-band, the scheduling restriction is expected. 
As we know, the benefits to introduce the scheduling restriction implies NW can schedule the data outside the symbols to-be-measured. In NR, the to-be-measured symbols are SSB symbols or CSI-RS symbols. The question is how to apply the scheduling restriction for E-UTRAN measurement. The E-UTRAN measurement is based on CRS/PSS/SSS other than SSB symbols and the measurement can be performed in any CRS without restriction. Thus, RAN4 needs to further discuss how to apply the scheduling restriction based on LTE measurement RSs, such as 1 symbol before and after the CRS symbols.
[image: ]
Figure 2. The LTE CRS and NR SSB structure in symbol level 
[bookmark: _Ref115028522]Proposal 18: When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT LTE measurement without gap.
[bookmark: _Ref115028526]Proposal 19: When the target inter-RAT LTE frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as mix-numerology and simultaneousRxTxInterBandCA.
[bookmark: _Ref115028531][bookmark: _Ref125658291][bookmark: _Ref118413177]Proposal 20: RAN4 to study the following scheduling restriction principles based on LTE measurement RSs, 
· How to apply the restriction symbols before and after the CRS symbols for inter-RAT LTE measurement without gap.
· Whether to introduce new UE capability to support inter-RAT LTE measurement and NR data reception
5 Other issues
Currently, RAN4 is discussing the CRS-IM test case with inter-RAT LTE measurement in Rel-17. The additional performance degradation and longer trigger delay due to inter-RAT LTE measurement within gap will be defined. Obviously, the inter-RAT LTE measurement without gap can enhance the system performance when UE applies the CRS-IM receiver, and the trigger delay due to inter-RAT measurements can also be reduced. Thus, we suggest the group to further consider whether applying the inter-RAT LTE measurement without gap capability release independent from Rel-17.  
[bookmark: _Ref110193599]Proposal 21: RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS(case b-2) as release independent from Rel-17 after sufficient progress achieved.
6 Conclusion
In the contribution, we discuss the inter-RAT measurement without gap in Rel-18. We have the following proposals:
Observation 1: There is no searcher limitation for LTE intra-frequency measurement together with NR measurement in EN-DC.
Proposal 1: Only following NCSG to define the UE capability for Case b-1.
Proposal 2: RAN4 to send LS to RAN2 to introduce a new UE capability for case b-2.
Proposal 3: For case a-1, RAN4 to follow the NeedForGaps to introduce the interruption control scaling factor KNeedForGaps when UE reports ‘no gap with interruption’ in NeedForGaps.
Proposal 4: 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 ‘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 interruption’ in NeedForGaps.
Proposal 5: RAN4 to update Nfreq in LTE inter-RAT NR measurement when UE supports NeedForGaps.
Proposal 6: The delay requirement of inter-RAT NR measurement without gap(case a-1) in FR1 can be as follow.
Table 3: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max([640ms], 8  KNeedForGaps × SMTC period)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle ≤ 320ms
	Max([640ms], Ceil(8  1.5)  KNeedForGaps × Max(SMTC period, DRX cycle)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_with_interrupt



Table 4: Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period,  DRX cycle)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_no_interrupt



Proposal 7: RAN4 should directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap instead of checking the possible framework.
Proposal 8: The inter-RAT LTE measurement without gaps(case b-2) should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
Proposal 9: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT LTE measurement without gap(case b-1 and case b-2).
Proposal 10: RAN4 to send the LS to introduce the effective measurement window configuration(case b-1 and case b-2) with the inter-RAT LTE measurement duration, periodicity and offset.
Proposal 11: The inter-RAT LTE measurement window should avoid the collision with SSB.
Proposal 12: RAN4 to further study whether to differentiate the following scenarios in case b-2.
· Scenario 1: Inter-RAT LTE measurement for LTE CRS rate-matching feature
· Scenario 2: Inter-RAT LTE measurement for CRS-IM receiver 
Proposal 13:  Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation.
Proposal 14: In case b-1, RAN4 to define  equaling  which additionally includes the number of inter-RAT LTE gapless measurement MOs.
Proposal 15: In case b-2, RAN4 to define  which equals the number of configured inter-RAT LTE MOs within the active NR BWP.
Proposal 16: The detail measurement requirement for case b-1 and case b-2 can be defined as follow.

Where, 
	,
	 is the multiple layer scaling factor defined for case b-1 or case b-2,
	 is the available inter-RAT measurement time during 480ms period.
Proposal 17:   can be derived by the periodicity and duration of the effective measurement window(EMW).

Proposal 18: When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT LTE measurement without gap.
Proposal 19: When the target inter-RAT LTE frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as mix-numerology and simultaneousRxTxInterBandCA.
Proposal 20: RAN4 to study the following scheduling restriction principles based on LTE measurement RSs,
Proposal 21: RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS(case b-2) as release independent from Rel-17 after sufficient progress achieved.
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Title:	LS on inter-RAT LTE measurement without gap capability
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Contact Person:	
Name:	Zhixun Tang
E-mail Address:	Zhixun.tang@ericsson.com 

Attachments: -


1. Overall Description:
RAN4 discussed RRM requirements for inter-RAT LTE measurement without gap. 
Firstly, RAN4 agreed to introduce new capability to enable inter-RAT LTE measurement without gap when the configured LTE CRS are completely contained in the active NR BWP in Rel-18.

Secondly, RAN4 agreed to introduce new configuration for effective measurement window for inter-RAT LTE measurement without gap with the following scenarios:
· When UE performing the measurements without gap in LTE carriers as there is vacant RF chains for measurements
· when the configured LTE CRS are completely contained in the active NR BWP
The new configuration shall include the duration, periodicity and offset of the effective measurement window. 

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define corresponding signalling support.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #107			May 22 – May 26, 2023		Incheon, South Korea
RAN WG4 Meeting #108			Aug 21 – Aug 25, 2023		Toulouse, France
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