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Introduction
In the last RAN4 meeting, we saw good progress on the topic of efficient activation and de-activation for one SCG. The discussion and agreements were captured in the approved WF in [1]. The issues remaining in the scope of efficient activation and de-activation for one SCG are basically within 4 aspects: 
· Measurement requirements on deactivated SCG
· SCG activation/de-activation delay
· Interruption requirements
· RLM/BFD/BFR/BM on deactivated SCG
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper we discuss some of the remaining issues which are listed above and in a parallel paper we propose the draft TP for interruptions due to measurements on the deactivated SCG in [2].
Discussion
Measurements on deactivated SCG
Regarding the measurements on deactivated SCG, RAN4 had the good discussion in the last meeting. The related discussion and agreements are captured in the approved WF in [1]. The below box shows the main contents.
	Issue 2-1-1: DRX configuration for deactivated SCG measurement requirements
· Option 1(MTK, vivo): SCG DRX cycle should be applied when specifying the L3 requirements of deactivated SCG
· Option 2(QC, Ericsson): for deactivated SCG, the DRX cycle that is used to determine measurement period scaling can be replaced by a hypothetical DRX cycle (if RAN2 agree to introduce).
· Option 3 (Huawei, Nokia, Ericsson): wait for RAN2 
Issue 2-1-2: updated CSSF (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1 (Apple, vivo): updated CSSF on deactivated PSCell
· updated CSSF can relax measurement on deactivated PSCell and increase measurement on other active SCells
· Option 2(Qualcomm, MTK, Huawei, Nokia): Do not consider modifying deactivated PSCell measurement in terms of CSSF
· Option 3 (Huawei, Nokia, Ericsson, Qualcomm, Apple): wait for RAN2 conclusion on whether to relax L3 measurement on deactivated PSCell
Issue 2-1-3: “measCycleSCell” like scheme (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1(Apple, Huawei, vivo, Nokia, Ericsson): wait for RAN2 progress on relaxed measurement cycle on deactivated PSCell
· Option 1a (QC): Send LS to RAN2 to ask whether any new parameter for relaxed measurement cycle on deactivated PSCell is planned to be introduced and whether any potential issues from RAN2 perspective are foreseen if measCycleSCell is used for deactivated PSCell L3 measurement period determination which is currently based on SMTC period.
· Option 2(MTK, vivo): use the principles from deactivated SCell (longer cycles)
· Option 3 (QC, Apple): 
· For deactivated PSCell L3 measurement period requirements, SMTC period is replaced with measCycleSCell
Issue 2-1-4: MCG measurement requirements
· Option 1(Qualcomm, Apple, MTK, Huawei, vivo, Ericsson): RAN4 doesn’t need to specifically define new requirement for MCG measurement. However MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.
· Option 2(Nokia): There is no impact on MCG measurement requirements due to deactivated PSCell if MCG and SCG are in different FR.
Issue 2-1-5: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
· Revised Option 1(Qualcomm, Huawei, vivo, Ericsson): The existing measurements reporting requirements can be used as a baseline for measurement on deactivated PSCell.
· FFS whether the same requirements in terms of accuracy and side condition shall be applied to measurements on deactivated PSCell.
· Option 2(Nokia): existing measurements reporting requirements can apply for measurement on deactivated PSCell
Issue 2-1-6: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Legacy measurement accuracy can apply for measurement on deactivated PSCell



Regarding the first issues 2-1-1, 2-1-2 and 2-1-3, RAN4 should wait RAN2 for more conclusions. These issues are all related whether and how the relaxed measurements on the deactivated SCG are considered in RAN2. In the case that the RAN2 concludes on the mechanisms for relaxation to measurements on deactivated SCG, either through new DRX definition, new measurement cycle definition or any other way, RAN4 follows the RAN2 agreement and defines the corresponding requirements.
Regarding issue 2-1-4, we think we need to adjust the requirements accordingly in the case that the impact from SCG measurements is identified, if needed.
Regarding issue 2-1-5, we in general agree with revised option 1 that the existing measurements reporting requirements can be used as the baseline. We are currently not sure how RAN2 will decide on the relaxation of RRM measurements and whether the relaxed RRM measurement imposes accuracy degradation or side condition change.
Observation 1: In general, RAN4 needs to wait for RAN2 decisions on RRM measurement relaxation on deactivated SCG to further progress in the detailed requirements.
Proposal 1: Specify deactivated SCG measurement requirements assuming no RRM relaxation; and revisit the details if needed after RAN2 conclusions.
RLM/BFD/BFR/BM on deactivated SCG
The below box captures the discussion and agreements from the last meeting on RLM/BFD/BFR/BM on deactivated SCG.
	Issue 2-4-1: Whether to define RLM/BFD requirements on deactivated PSCell
RLM/BFD requirements on deactivated PSCell need to be specified.
Issue 2-4-2: Whether RLM/BFD requirements on deactivated PSCell can be relaxed
· Option 1 (Qualcomm, Apple, MTK, VIVO): Relaxed RLM/BFD measurement requirements for deactivated PSCell are defined. FFS: The conclusion for RLM/BFD measurement relaxation in power saving enhancement WI can be considered.
· Option 2(Nokia): RLM/BFD requirements for deactivated PSCell follow the deactivated PSCell measurement cycle (the TDRX parameter used in exiting requirements)
· Option 3 (Huawei): wait for RAN2 conclusion
Issue 2-4-3: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (QC, Apple, MTK, Nokia): The same principle as the interruption due to SCell dormancy is applied ([X]%), details are FFS.
· Option 2(Ericsson): RAN4 to consider at least the following scenarios when defining interruption requirements for deactivated SCG:
- RRM based on SSBs,
- RRM based on SSBs, RLM and BFD based on SSBs,
- RRM based on SSBs, RLM and BFD based on CSI-RS.
RAN4 to specify interruption requirements for measurements in such manner that it is taken into account whether the resources for RRM and RLM/BFD can be received within the same RF ON period, or have to be received within different RF ON periods for a reasonable trade-off between UE power consumption and system performance.
· Other options are not precluded.
Issue 2-4-4: Interruption due to L1-RSRP requirements on deactivated PSCell
· Option 1 (MTK): the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused
· Option 2 (Qualcomm, Huawei, Nokia, vivo, Apple, Ericsson): L1-RSRP measurement doesn’t be supported on PSCell.



RAN4 agreed to specify the RLM/BFD on the deactivated PSCell. In general, we understand that RAN4 also needs to specify the interruption requirements for RLM/BM on the deactivated PSCell and the allowed rate of ACK/NACK feedback loss resulted from the RLM/BM measurements should be between 0.5% and 1%. 
Proposal 2: Specify interruption requirements for RLM/BM on the deactivated PSCell and the allowed rate of ACK/NACK feedback loss resulted from the RLM/BM measurements should be between 0.5% and 1%.
Regarding issue 2-4-3, we don’t see clear justification on the idea of mixing RRM and RLM/BM measurements in specifying interruption requirements. It is straightforward to decouple the matters and specify respectively the interruption requirements corresponding to either RRM or RLM/BM measurements since we don’t think there is any chance of simultaneous measurements at the same possible occasions between RRM and RLM/BM.
Observation 2: The resources for RRM and RLM/BM are received at different RF ON periods.
Regarding issue 2-4-4, it is not clear whether L1-RSRP measurement is introduced on the deactivated SCell. RAN4 should not work on the requirement unless RAN2 has clear conclusion that it is supported.
Regarding issue 2-4-2, similar comments as for relaxation of RRM requirements are that we need to wait for RAN2 decision since it is currently out of RAN4 scope.
Interruption requirements
There are three aspects for interruption requirements in general in the scope for efficient activation and deactivation for one SCG:
· Interruption due to PSCell activation and deactivation
· Interruption due to RRM measurements on deactivated SCG
· Interruption due to RLM/BM measurements on deactivated PSCell
In the above subsection we talked about interruptions due to RLM/BM measurements. For the other aspects, we have the below discussion and agreements from the last meeting in the below box.
	Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is added and directly enter the activated status
· Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
If PSCell is activated from a deactivated status
· Option 1: existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
· Option2: interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)
Issue 2-3-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1 (MTK, vivo, Nokia, Ericsson): additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
· Revised option 2 (Qualcomm, MTK, Huawei, Apple):
For SCG activation/deactivation in ENDC,
-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at SCell addition/release) in TS 36.133.
For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.
Issue 2-3-3: Interruption due to L3 measurement on deactivated SCG
· Option 1: Use the existing interruptions during measurements on deactivated SCC.
· Option 2: 
· For deactivated PSCell measurements, the current interruption requirement during RRM measurements on SCell dormancy applies ([X]%).
· For deactivated SCell measurements, the current interruption requirement during measurements on deactivated inter-band SCC applies.
· Other options are not precluded.
Issue 2-3-4: Interruption due to SCG addition/release
SCG addition (where PSCell in deactivated state) and release interruption requirements can re-use the requirements defined for SCell addition/release.



Regarding issue 2-3-1, we agree that if PSCell is added and activated at once the existing interruption requirements for PSCell addition can be reused. And we also agree that if PSCell is activated from deactivated status, the PSCell addition requirements can also be reused. But only to consider the async case in NR-DC since NR-DC is considered as always async deployments. For EN-DC, the existing requirements in 7.32.2.4 in TS 36.133 can be reused.
Proposal 3: Specify interruption due to activation/de-activation of PSCell reusing PSCell addition/release requirements for NR-DC and reuse interruptions at SCell addition/release on LTE MCG requirements for EN-DC.
Regarding interruption due to L3 RRM measurements on the deactivated SCG, it is straightforward that we go with the proposals in option 2 in issue 2-3-3 above. In particular for deactivated PSCell measurements, we should follow the interruption requirements specified for deactivated SCC measurements but only that the allowed ACK/NACK feedback loss rate should follow the value specified for SCell dormancy measurements, which is 1%. This value is agnostic to the configured measurement cycle.
Proposal 4: Specify interruption due to L3 RRM measurements on the deactivated PSCell as the same way with those of deactivated SCC; but the allowed ACK/NACK feedback loss rate should follow the value specified for SCell dormancy measurements, which is 1%.
In parallel to this discussion paper, we have a draftCR for interruption requirements due to L3 RRM measurements on deactivated SCG in [2].
Conclusions
In this paper we discuss the remaining issues of efficient activation and deactivation for one SCG and propose the below proposals.
Observation 1: In general, RAN4 needs to wait for RAN2 decisions on RRM measurement relaxation on deactivated SCG to further progress in the detailed requirements.
Proposal 1: Specify deactivated SCG measurement requirements assuming no RRM relaxation; and revisit the details if needed after RAN2 conclusions.
Proposal 2: Specify interruption requirements for RLM/BM on the deactivated PSCell and the allowed rate of ACK/NACK feedback loss resulted from the RLM/BM measurements should be between 0.5% and 1%.
Observation 2: The resources for RRM and RLM/BM are received at different RF ON periods.
Proposal 3: Specify interruption due to activation/de-activation of PSCell reusing PSCell addition/release requirements for NR-DC and reuse interruptions at SCell addition/release on LTE MCG requirements for EN-DC.
Proposal 4: Specify interruption due to L3 RRM measurements on the deactivated PSCell as the same way with those of deactivated SCC; but the allowed ACK/NACK feedback loss rate should follow the value specified for SCell dormancy measurements, which is 1%.
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