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Introduction
RRM requirements for inter-RAT measurement without MG are discussed in RAN4#106 and the outcomes are captured in [1]. Based on [1] the following issues need to be further discussed.
· UE capability
· Measurement requirements
· Scheduling restriction
· Other
In this paper we will provide our views on RRM requirements for inter-RAT measurement without MG.
Discussion
UE capability
	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.   


We support option 1. The reason behind option 2, according to the proponents, is that with option 1 inter-RAT LTE measurement is only applicable to UE supporting NCSG reporting signaling. We agree with the observation, but we do not see any motivation to support the same function with two different sets of {UE capabilities, reporting signaling and UE requirements}, as this will simply cause fragmentation without clear benefit. In addition, the existing NeedForGap signalling does not support inter-RAT LTE measurement, and signalling change would be needed in RAN2. Additional RAN4 efforts are also needed to define NFG based requirements and the work is not trivial as we can see from the NR intra-RAT NFG discussion.
Proposal 1: Case b-1 is only defined based on ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRAN.
	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	


We understand Case b-2 is a special optimization to aim Rel-17 CRS-IM to work with better efficiency. As such, it can be considered as a dedicated scenario than Case b-1, and a new UE capability should be defined. Technically, UE may also need additional RF resource as in Case b-1. The relation between the new capability for Case b-2 and needForGapNCSG-InfoEUTRA-r17 for Case b-1 is similar to inter-frequency without gap based on SSB within BWP and NeedForGap/NeedForGapNCSG.
Proposal 2: Case b-2 is defined based on a new capability similar to interFrequencyMeas-Nogap-r16.
	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)


Mixed numerology is quite typical scenario for inter-RAT measurement, so we do not think additional UE capability is needed for the measurement itself. Instead, additional UE capability may be considered for scheduling restriction, e.g. when LTE and NR are deployed on the same carrier with different SCS, UE may cause scheduling restriction during inter-RAT measurement, which is similar to scheduling restriction due to intra-frequency measurement with mixed numerology as defined in cl. 9.2.5.3.
Proposal 3: No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction.
Measurement requirements
	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.


RAN4 has agreed that interruption may or may not be needed for inter-RAT NR measurement in Case a-1, and this will be indicated by the UE with additional Rel-18 signaling. In this sense, RAN4 needs to define requirements for both cases with and without interruption, and it is straightforward to follow the NR intra- and inter-frequency requirements for NFG.
Proposal 4: Follow the NR intra- and inter-frequency requirements for NFG to define inter-RAT NR measurement without gap (case a-1).
	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.


The LTE inter-frequency requirements without gaps can be used as baseline, e.g. the following from 36.133 can be re-used. 
A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.
It is noted that option 1 does not work because existing inter-RAT LTE requirements are all based on MG or NCSG while in case b-1 or b-2 there will be no MG/NCSG configured. Of course, if effective MGRP and CSSF outside MG are used in option 1, then option 1 and option 2a are quite similar. Option 2b is not supported because scaling due to multiple layer measurement is not considered. Option 3 is not supported because it is based on a different framework from LTE measurement. Option 4 is also fine.
Proposal 5: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-1.
	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.


The requirement can be similar for Case b-1 and b-2 because in both cases no interruption is needed.
Option 1a is not very clear to us. In our view, having LTE channel contained in active BWP of NR serving cell is already a sufficient condition for measurement without MG, and the other condition on DSS is not needed. Also, “UE is in DSS” is a bit vague, and what it means e.g. in terms of configuration, should be further clarified. Option 2b is not supported because scaling due to multiple layer measurement is not considered. It should be noted that in Rel-16 inter-frequency without MG, the inter-0frequency MO within active BWP of serving cell are still accounted in CSSF outside MG.
Proposal 6: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-2.
	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


In last meeting, some companies suggest that UE can do parallel measurement for LTE and NR MOs and as such the CSSF for inter-RAT LTE measurement would equal to the number of LTE MOs. We do not support this assumption. In our view, LTE and NR measurements could share the same memory and computation resources, so even LTE measurement can be taken outside SMTC window for NR measurement, it does not mean LTE measurement will have no impact on NR measurement or they can be done in parallel. 
When RAN4 defined requirements for inter-frequency without gap in Rel-16, CSSF outside MG is defined as the total number of intra- and inter-frequency MOs to be measured outside MG. Following the same principle, when inter-RAT LTE measurement is considered, the CSSF should be further updated by considering all MOs to be measured outside MG.
Proposal 7: For inter-RAT LTE measurement, CSSF outside MG should be updated as the total number of carriers to be measured outside MG including intra-frequency, inter-frequency and inter-RAT carriers.
Scheduling restriction
	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 inter-RAT NR measurement, scheduling restriction may occur if UE does not support simultaneous Tx and Rx between the LTE serving band and NR target band, or when SSB SCS of the target NR carrier is difference from 15kHz and UE does not support mixed SCS (pending on Proposal 3 in section 2.1). In this sense, requirements in clause 9.3.10.3 can be taken as baseline except that scheduling restriction is not limited to NCSG occasions.
Proposal 8: For inter-RAT NR measurement, scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline except that scheduling restriction is not limited to NCSG occasions.
	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


For inter-RAT LTE measurement, RAN4 needs to first discuss when scheduling restriction are allowed and we think the Rel-17 NCSG scheduling restriction can be used as baseline, except for the case where UE does not support IBM on the serving cell and target band because Rx beam is not applicable for LTE.
Proposal 9: For inter-RAT LTE measurement, scheduling restriction 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
	Issue 2-3-8: General principle to define the requirements 
< Way forward >: 
· FFS on:
· 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.
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


RAN4 also needs to discuss where the scheduling restriction is located. Unlike NR measurement which is based on SMTC, LTE measurement can be taken any time, and in order to regulate the scheduling restriction location, we think it is meaningful to define effective measurement window. The periodicity and duration of the window can be based on measurement requirements e.g. 40ms period and 6ms duration if inter-RAT LTE requirements are to be defined based on gap pattern 0. The open part is the offset of the window, and we think it can be either fixed in the spec or configured by the NW. 
Proposal 10: Define effective measurement window to regulate the location of scheduling restriction due to inter-RAT LTE measurement.
Other
	Issue 2-3-10: Interruption requirements for inter-RAT measurement without gap 
< Way forward/Agreement >: 
· Interruption requirements can be defined 
· for case a-1, 
·  FFS for case b-1 and b-2


We believe no interruption is needed for Case b-1 or b-2. 
For Case b-1, assuming Proposal 1 in section 2.1 is agreeable, the case with interruption is already addressed by NCSG based measurement in Rel-17, and requirements are already defined in cl. 9.4. What is missing the requirements for the case when UE reports ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN, and it is clearly the case without interruption. Of course, if NFG is also considered in Case b-1, interruption may be needed as NFG for NR intra-RAT measurement. 
For Case b-2, we assume it is similar to Rel-16 inter-frequency measurement without MG. As no RF re-tuning is needed to perform the measurement, no interruption is needed. 
Proposal 11: No interruption is needed for inter-RAT LTE measurement Case b-1 or b-2.
	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
· [bookmark: _Ref118737516]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.


We support option 2. In general, release independence should be discussed when the requirements are stable so that companies can evaluate whether they can apply for an earlier release. It may be too early to discuss this issue at this stage because of the open issues discussed in section 2.2 and 2.3.
Proposal 12: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
Conclusions
In this paper we provided our views on RRM requirements for inter-RAT measurement without MG.
Proposal 1: Case b-1 is only defined based on ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRAN.
Proposal 2: Case b-2 is defined based on a new capability similar to interFrequencyMeas-Nogap-r16.
Proposal 3: No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction.
Proposal 4: Follow the NR intra- and inter-frequency requirements for NFG to define inter-RAT NR measurement without gap (case a-1).
Proposal 5: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-1.
Proposal 6: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-2.
Proposal 7: For inter-RAT LTE measurement, CSSF outside MG should be updated as the total number of carriers to be measured outside MG including intra-frequency, inter-frequency and inter-RAT carriers.
Proposal 8: For inter-RAT NR measurement, scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline except that scheduling restriction is not limited to NCSG occasions.
Proposal 9: For inter-RAT LTE measurement, scheduling restriction 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 10: Define effective measurement window to regulate the location of scheduling restriction due to inter-RAT LTE measurement.
Proposal 11: No interruption is needed for inter-RAT LTE measurement Case b-1 or b-2.
Proposal 12: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
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