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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].
2.1. UE capabilities
Issue 2-2-3: 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:  

· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 

· Option 2:  

· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also

For these two options, the user case to use option 1 for inter-RAT LTE measurement requirements has already been confirmed. The necessity to have dual signalling scheme to support the same functionality is not clear hence option 1 is preferred. 
Proposal 1: For UE capabilities for case b-1, support option 1. 

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 1a:  

· extend the capability of NeedForGaps

· Option 1b:  

· extend the capability of NeedForNCSG

· Option 2:, 

· A new UE capability should be defined the capability of NeedForGaps for inter-frequency measurement wo gap in Rel16 can be taken as the baseline

To our understanding case b-2 targets for the DSS scenario which is a special optimization and it is better to have a new UE capability dedicated for this case.  
Proposal 2: For UE capabilities for case b-2, support option 2 to define a new UE capability.  

2.2. Measurement requirements

Issue 2-3-1: Frameworks used to define inter-RAT NR measurement without gap 

< Way forward >: 

· Option 1:  

· For the inter-RAT NR measurements without gap (case a-1), the requirements can be based on NR inter-frequency measurement without gap in TS38.133 

· Option 2:  

· 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.

At least for the scenario case a-2. the fundamental assumption, i.e., the reference signal to be measured are fully within corresponding active bandwidth, is idential to that inter-frequency measurement without gap hence option 1 is preferred. 

Proposal 3: At least for case a-2, option 1 is preferred.  
Issue 2-3-2: Framework used to define inter-RAT LTE measurement without gap

< Way forward >: 

· Option 1: 

· 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 2: 

· 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 2a: 

· For inter-RAT LTE measurement without gap requirements (case b-2), the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.

· Option 2b: 

· 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. 
For case b-2, the LTE inter-frequency requirements without gaps can be used as baseline and either option 2 and option 2a is ok. 
Proposal 4: For base b-2, option 2 or option 2a is ok.  
Issue 2-3-4: Scheduling restriction

< Way forward >: 

· FFS on : 

· Proposal 1a:  

· The existing scheduling availability specified for intra-frequency measurements in TS 38.133 section 9.2.5.3 can also be applied to the inter-RAT measurement without measurement gaps as a start point.

· Proposal 1b:  

· The existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can also be applied to the inter-RAT measurement without measurement gaps or interruption.

· The existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.10.3 can also be applied to the inter-RAT measurement without measurement gaps but interruption.

· Proposal 2a:  

· 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 2b: 

· When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected.
· When the target inter-RAT E-UTRAN frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as UE performing measurements in TDD bands or with different SCS.
· RAN4 to discuss how to apply the scheduling restriction based on LTE measurement RSs, such as 1 symbol before and after the CRS symbols.
For the scheduling restrictions, the conditions when the restriction will apply is ok, i.e., when the simultaneously Tx and Rx on serving cell and target band; the mixed numerology between serving cell and target MO and beam sweeping in FR. For case b-2, the existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can be applied.
Proposal 5: Regarding scheduling restriction, for case b-2, the existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can be applied.

Issue 2-3-5: Searcher limitation 

< Way forward >: 

· Option 1:  

·  Inter-RAT measurement without gap 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 the searcher limitation, although a UE can support measurement without gap, however this does not mean the measurement can be done parallelly. There are few examples, like Rel-16 inter-frequency measurement without gap and Rel-17 NCSG, parallel measurement is not considered to be supported. 
Proposal 6: For the searcher limitation, support option 2. 
Issue 2-3-8: Effective measurement window

< Way forward >: 

· FFS on whether RAN4 needs to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. 

· Option 1: yes

· Option 2: No.

For the effective measurement window, due to the difference between LTE measurement and NR measurement, it is preferred to define effective measurement window and details on how to define the window could be FFS.
Proposal 7: Support to define effective measurement window. 
3. Conclusion
In this contribution, we provide our considerations on “Inter-RAT measurements without gaps” and have the following proposals:
Proposal 1: For UE capabilities for case b-1, support option 1.
Proposal 2: For UE capabilities for case b-2, support option 2 to define a new UE capability.  

Proposal 3: At least for case a-2, option 1 is preferred.  
Proposal 4: For base b-2, option 2 or option 2a is ok.  
Proposal 5: Regarding scheduling restriction, for case b-2, the existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can be applied.

Proposal 6: For the searcher limitation, support option 2. 
Proposal 7: Support to define effective measurement window. 
References

[1] RP-221018, New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, RAN 95e 
[2] R4-2217253, WF on NR_MG_enh2 Part 2, Intel, RAN4 105 
[3] R4-2220067, Topic summary for [105][221] NR_MG_enh2_part2, Intel, RAN4 105
 6 / 6

