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[bookmark: _Ref47278890]1	Introduction 
[bookmark: _Ref32352040][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #100-e meeting, a WF [1] was agreed on further discussions of efficient activation/de-activation mechanism for one SCG. In this paper, we provide our views on issues listed in the agreed WF 
2	Discussion
The remaining issues for measurement requirement are listed as follows:
	Issue 2-2-2: If L3 measurements on deactivated PSCell need to be relaxed, what need to be considered?
· Option 1: CSSF on deactivated PSCell
· Option 2: measurement cycle on deactivated PSCell (like measCycleSCell within 160 to 1280ms)
	Note: option 1 and option 2 don’t not conflict.
Issue 2-2-3: MCG measurement requirements
· Option 1: Existing MCG measurement requirements apply for the MCG when the SCG is deactivated.
· Option 2: need further study
Issue 2-2-4: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
For information: the proponent of this issue clarified as below:
	When we look at the measurement reporting requirements e.g. in section 9.2.4 it states the UE requirements for reported RSRP, RSRQ, and RS-SINR measurements contained in measurement reports.


· Option 1: yes
· Option 2: No
Issue 2-2-5: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Option 1: yes
· Option 2: No



For issue 2-2-2 ~ 2-2-5, based on measurement requirement framework of Rel-15 deactivated SCell, we identify three impacting factors that should be considered, i.e., CSSF, DRX cycle, and measurement cycle. Considering that current CSSF definition has already taken into account the searcher resource allocation when there exists a PSCell, it seems to us that legacy definition of CSSF can still be reused. As for the DRX cycle applied for the intra-freq. measurement in use, there exists following 2 scenarios to be clarified. 
· The DRX cycle has already been configured through the SN: it means that PSCell has ever been activated and UE already received RRC configuration from SN. There is no ambiguity that SCG DRX cycle should be applied.
· The DRX cycle is configured through the MN: it may happen that PSCell is added but directly enters the deactivated state. In this case Network has to provide the SCG DRX cycle through the RRC configured by MN.

No matter what cases that UE encounters, SCG DRX cycle should be applied when specifying the deactivated PSCell measurement requirement. 
[bookmark: _Ref85576176]Proposal 1: RAN4 to specify the L3 requirements including PSS/SSS detection, time index detection, and measurement for deactivated PSCell/SCell in SCG. The requirement of deactivated SCell can be used as the baseline.
[bookmark: _Ref85576178]Proposal 2: CSSF definition applied in L3 requirements of deactivated SCell can be reused when specifying the L3 requirements of deactivated SCG
[bookmark: _Ref85576180]Proposal 3: SCG DRX cycle should be applied when specifying the L3 requirements of deactivated SCG

The issue that needs further clarification is: how can UE obtain the information of measurement cycle? Below we show the description in current spec. According to TS38.331, measCycleSCell can only be used on an SCell, we need RAN2 to clarify whether RAN2 will introduce a measurement cycle for Rel-17 deactivated PSCell or SCG. 
measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.
    [[
    freqBandIndicatorNR                 FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]]


(Ato: 好像文字位置怪怪的)







[bookmark: _Ref85576155]Observation 1: Current spec does not allow measurement cycle configured to PSCell
[bookmark: _Ref85576181]Proposal 4: RAN4 to ask for RAN2’s clarification on whether a new measurement cycle configured for PSCell or SCG will be added

The remaining issues for PSCell activation delay are listed as follows:
	Issue 2-3-2: UE processing time (Tprocessing) in PSCell activation delay, if RACH is transmitted on PSCell
· Option 1: 
· Three options can be considered, e.g. 40ms, 20ms, 0ms, the exact value can be differently selected case by case depending on further agreements in RAN2.
· Additional margin can be considered if needed and justified for UE processing
· Option 2: Tprocessing = 0ms
 Issue 2-3-3: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.

Issue 2-3-4: Whether to consider unknown PSCell in PSCell activation delay
· Option 1: No need to define activation latency requirements for unknown PSCell
· Option 2: Need to define activation latency requirements for unknown PSCell
Issue 2-3-5: Whether RAN4 to define direct SCG activation delay
· Option 1(Nokia): RAN4 to develop direct SCG activation delay requirements.
· Option 2: legacy requirement of PSCell addition can be reused for direct PSCell activation delay



For issue 2-3-2, whether Tprocessing is needed depends on scenarios. We identify following 2 cases:
· Addition & activation: If PSCell is added and directly enter the activated status, the activation time should be same as the PSCell addition requirement, Therefore, the legacy Tprocessing can be reused, i.e., 40ms when PCell and PSCell are in different FRs, 20ms when PCell and PSCell are in the same FR.
· Activated from a deactivated status: If PSCell is activated from a deactivated status, then SW processing time will not be needed so it is possible to set Tprocessing = 0.
[bookmark: _Ref85576182]Proposal 5: Tprocessing defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, Tprocessing = 0 can be expected when PSCell/SCell is activated from a deactivated status

For issue 2-3-3, similar with issue 2-3-2, there also exist 2 cases:
· Addition & activation: If PSCell is added and directly enter the activated status, the activation time should be same as the PSCell addition requirement, Therefore, the legacy T∆ should be reused, i.e., T∆ = 1*Trs ms for a known or unknown PSCell.
· Activated from a deactivated status: If PSCell is activated from a deactivated status, then based on current requirement for Scell activation, fine-time tracking is not needed for known cell cases
[bookmark: _Ref85576183]Proposal 6: Time/frequency tracking time defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, time/frequency tracking time defined in SCell activation can be expected when PSCell/SCell is activated from a deactivated status

For issue 2-3-4, considering the completeness of spec coverage, we still think activation latency requirements for unknown PSCell is needed.
[bookmark: _Ref85576185]Proposal 7: RAN4 to define the activation latency requirements for unknown PSCell for the sake of completeness on spec coverage

For issue 2-3-5, our understanding is even though legacy requirement of PSCell addition can be reused for direct PSCell activation delay, we still need to consider the multiple Cells activation delay for direct SCG activation. So we suggest
[bookmark: _Ref85576186]Proposal 8: RAN4 to introduce the multiple Cells activation delay for direct SCG activation
[bookmark: _Ref54208389]
The remaining issues for SCG activation/deactivation interruption are listed as follows:
	Issue 2-4-1: Baseline for interruption due to PSCell activation/deactivation
· Option 1 (Apple, MTK, Nokia): existing requirements for interruption due to SCell activation/deactivation can be used as baseline 
· Option 2(Huawei, Nokia): existing requirements for interruption due to PSCell addition/release can be used as baseline
· Option 3(Qualcomm): the interruption depends on signalling design, e.g. RRC and/or MAC based (de)activation, and determination on PRACH transmission

Issue 2-4-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1 (Apple, Huawei, Nokia, MTK): one more slot interruption shall be considered due to asynchronous deployment compared with synchronous deployment in PSCell activation/deactivation
· Option 2: further discussion



For issue 2-4-1, our understanding is existing requirements for interruption due to SCell activation/deactivation can be used as baseline. Interruption can be categorized into following cases:
· Addition & activation: If PSCell is added and directly enter the activated status, the interruption time for PSCell addition/change (Table 8.2.4.2.1-1) can be reused
· Activated from a deactivated status: If PSCell is activated from a deactivated status, then interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)
· Deactivated PSCell/SCell L1 measurement: considering that RLM/BFD measurement might still be needed for the deactivated PSCell/SCell, the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused.
· Deactivated PSCell/SCell L3 measurement: interruption requirement for deactivated Scell measurement (Section 8.2.4.2.3) can be reused.

[bookmark: _Ref85576187]Proposal 9: existing requirements for interruption due to SCell activation/deactivation can be used as baseline. Interruption can be categorized into following cases: 
•	Addition & activation: If PSCell is added and directly enter the activated status, the interruption time for PSCell addition/change (Table 8.2.4.2.1-1) can be reused
•	Activated from a deactivated status: If PSCell is activated from a deactivated status, then interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)
•	Deactivated PSCell/SCell L1 measurement: considering that RLM/BFD measurement might still be needed for the deactivated PSCell/SCell, the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused.
•	Deactivated PSCell/SCell L3 measurement: interruption requirement for deactivated Scell measurement (Section 8.2.4.2.3) can be reused.

For issue 2-4-2, it is intuitive that one more slot interruption shall be considered due to asynchronous deployment. So we suggest
[bookmark: _Ref85576188]Proposal 10: RAN4 to introduce 1 more slot interruption time for the asynchronous deployment 
3	Summary
In this contribution, we have the following observations:
Observation 1: Current spec does not allow measurement cycle configured to PSCell
And we propose
Proposal 1: RAN4 to specify the L3 requirements including PSS/SSS detection, time index detection, and measurement for deactivated PSCell/SCell in SCG. The requirement of deactivated SCell can be used as the baseline.
Proposal 2: CSSF definition applied in L3 requirements of deactivated SCell can be reused when specifying the L3 requirements of deactivated SCG
Proposal 3: SCG DRX cycle should be applied when specifying the L3 requirements of deactivated SCG
Proposal 4: RAN4 to ask for RAN2’s clarification on whether a new measurement cycle configured for PSCell or SCG will be added
Proposal 5: Tprocessing defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, Tprocessing = 0 can be expected when PSCell/SCell is activated from a deactivated status
Proposal 6: Time/frequency tracking time defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, time/frequency tracking time defined in SCell activation can be expected when PSCell/SCell is activated from a deactivated status
Proposal 7: RAN4 to define the activation latency requirements for unknown PSCell for the sake of completeness on spec coverage
Proposal 8: RAN4 to introduce the multiple Cells activation delay for direct SCG activation
Proposal 9: existing requirements for interruption due to SCell activation/deactivation can be used as baseline. Interruption can be categorized into following cases: 
•	Addition & activation: If PSCell is added and directly enter the activated status, the interruption time for PSCell addition/change (Table 8.2.4.2.1-1) can be reused
•	Activated from a deactivated status: If PSCell is activated from a deactivated status, then interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)
•	Deactivated PSCell/SCell L1 measurement: considering that RLM/BFD measurement might still be needed for the deactivated PSCell/SCell, the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused.
•	Deactivated PSCell/SCell L3 measurement: interruption requirement for deactivated Scell measurement (Section 8.2.4.2.3) can be reused.
Proposal 10: RAN4 to introduce 1 more slot interruption time for the asynchronous deployment
Reference 
[1] [bookmark: _Ref61286261][bookmark: _Ref47553521][bookmark: _Ref7353143][bookmark: _Ref71664298]R4-2115436, “WF on R17 further Multi-RAT Dual-Connectivity enhancements,” Huawei, Aug., 2021.

[bookmark: _Ref61295182]Appendix 
[Draft LS to RAN2] 
3GPP TSG-RAN WG4 Meeting #101-e                 	R4-210XXXX 
Electronic Meeting, 1st – 12th Nov., 2021

Title:	LS on efficient activation/de-activation mechanism for one SCG
Response to:	
Release:	Rel-17
Work Item:	NR_UE_pow_sav_enh-Core

Source:	RAN WG4
To:	RAN WG2
Cc:	
Contact Person:	
Name:	Din-hwa Huang
E-mail Address:	Althea.huang@mediatek.com

1. Overall Description:
RAN4 has discussed the requirement for the efficient activation/de-activation mechanism for one SCG. For UE who supports efficient activation/de-activation mechanism for one SCG, before Network deactivates a PSCell or a whole SCG, a measurement cycle similar with measCycleSCell should be configured to UE. RAN4 will specify the requirement based on this configured measurement cycle. 

2. Actions:
ACTION: RAN4 respectfully asks RAN2 to take above RAN4 conclusions into consideration in the future works.
3. Date of Next RAN4 Meetings: 
TSG-RAN4 Meeting #101-bis-e		Online
TSG-RAN4 Meeting #102-e		Online


