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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].
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.   

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 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


To our understanding case b-2 targets for the DSS scenario which is a special optimization and also could be viewed as a special case of case b-1. Hence 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.  
Issue 2-2-5: Additional capability to support inter-RAT measurement without gap with mixed numerology 

< Way forward >: 

· Option 1:  CATT, Huawei, MTK

· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
· Option 2:  MTK

· a UE capability can be defined for mixed numerology incapable UEs (FFS)
· Option 2a:  Intel, vivo

· a UE capability for inter-RAT NR can be defined (FFS)
Regarding issue 2-2-5, the initial consideration on the additional capability is for inter-RAT NR measurement. However as discussed at option 1, scheduling restriction could be a good alternative hence option 1 is ok. 
Proposal 3: Regarding additional capability to support inter-RAT measurement without gap with mixed numerology, it is ok to be considered at scheduling restriction. 
.  
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.

For the case a-1, RAN4 could discuss whether interruption is allowed or not. Option 1b is ok for the scenario where interruption is not allowed and other scenario is open for further discussion and ok with option 2a to have further discussion. 
Proposal 4: For Frameworks used to define inter-RAT NR measurement without gap (case a-1), ok with option 1b and option 2a. 
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.
For inter-RAT LTE measurement without gap, fundamentally the framework of requirements should be based on related measurement requirements without gap. Requirements based on MG or NCSG may not be suitable. Hence we suggest to use option 2a. 
Proposal 5: For framework used to define inter-RAT LTE measurement without gap (case b-1), support option 2a. 
Issue 2-3-4: Scheduling restriction for inter-RAT NR measurements 

· < Way forward >: 
· Option 1a:  Intel, vivo

· The existing scheduling availability specified for inter-frequency measurements in TS 38.133 section 9.2.9.3 can also be applied to the inter-RAT NR measurement without measurement gaps as a start point.

· Option 1b:  OPPO

· 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.

· Option  2:  Huawei, MTK

· The existing scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline 

· Option  2a:  Huawei

· except that scheduling restriction is not limited to NCSG occasions

For the scheduling restrictions for the inter-RAT NR measurement, the conditions when the restriction applies for intra/inter- NR measurement can be reused, 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. Considering the assumption inter-RAT NR measurement without gap is based on a spare RF chain for case a-1, it is more suitable to use NCSG scheduling restriction requirements in clause 9.3.10.3 for this case, compared with the scheduling restriction requirements in clause 9.3.9.3 which derived based on the assumption where reference signal are within a UE’s active BWP. 
Proposal 6: Regarding scheduling restriction for inter-RAT NR measurement, for case a-1, the existing scheduling availability specified for inter-frequency measurements with NCSG defined in TS 38.133 section 9.3.10.3 can be applied, i.e., option 2.

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

Issue 2-3-9: Effective measurement window

< Way forward >: 

· Option 1:  Huawei, Ericsson, vivo

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

· Option 1a:  Ericsson

· The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
· Option 2:  MTK

· FFS

For the scheduling restrictions for the inter-RAT LTE measurement, we support option 1 since the conditions where scheduling restrictions apply need be defined. In addition it is necessary to limited the location of scheduling restrictions hence for the issue 2-3-9, option 1 is supported. 
Proposal 7: Regarding scheduling restriction for inter-RAT LTE measurement, support proposal 1 to clarify the conditions where scheduling restrictions apply. For issue 2-3-9, support to define effective measurement window for inter-RAT LTE measurement, i.e., option 1.    

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. 

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.

For the searcher limitation, although a UE can support measurement without gap, however this does not mean the measurement can be done parallelly. For example when a UE can perform parallel measurement with normal data transmission/reception is questionable. In addition the baseband resource maybe have some limitation on the parallel measurement. 
Regarding CSSF, the update of CSSF can follow the principles of Rel-17 inter-frequency measurement without gap, ok with option 1 since CSSF needs update. 
Proposal 8: For the searcher limitation, inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.    

Proposal 9: For the CSSF, support option 1, update CSSF. 
Issue 2-3-11: Release independent requirements 

< Way forward >: 

· FFS on whether to introduce the inter-RAT LTE measurements without gap case b-2 as release independent from Rel-17

· Option 1:  Ericsson

· RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS (case b-2) as release independent from Rel-17
· Option 2:  Huawei, MTK

· RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.

Proposal 10: Suggest to discuss this issue after feature’s requirements are stable, i.e., option 2. 
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: Regarding additional capability to support inter-RAT measurement without gap with mixed numerology, it is ok to be considered at scheduling restriction. 
Proposal 4: For Frameworks used to define inter-RAT NR measurement without gap (case a-1), ok with option 1b and option 2a. 

Proposal 5: For framework used to define inter-RAT LTE measurement without gap (case b-1), support option 2a. 
Proposal 6: Regarding scheduling restriction for inter-RAT NR measurement, for case a-1, the existing scheduling availability specified for inter-frequency measurements with NCSG defined in TS 38.133 section 9.3.10.3 can be applied, i.e., option 2.
Proposal 7: Regarding scheduling restriction for inter-RAT LTE measurement, support proposal 1 to clarify the conditions where scheduling restrictions apply. For issue 2-3-9, support to define effective measurement window for inter-RAT LTE measurement, i.e., option 1.    

Proposal 8: For the searcher limitation, inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.    

Proposal 9: For the CSSF, support option 1, update CSSF. 
Proposal 10: Suggest to discuss this issue after feature’s requirements are stable, i.e., option 2. 
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