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1. Introduction
In RAN4#100e RAN4 requirements for deactivated SCG was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the open issues listed in [1].
2. Discussion
Issue 2-1-1: DRX configuration for deactivated SCG measurement requirements
· Agreements
· Introduce a parameter measCyclePSCell for relaxation of RRM measurement on deactivated PSCell
· FFS: min value and range of measCyclePSCell
According to TS38.331, candidate values for measCycleSCell is defined as:
measCycleSCell 					ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}
One simple solution to move forward is to use the same candidate values for measCyclePSCell. In the last Ran4 meeting, some companies mentioned that the minimum value can be some value larger than 160ms, e.g. 320ms, 640ms or even a larger value. For now, we don’t see such restriction is necessary. We are open to hear more justification behind the proposal.
[bookmark: _Ref95744756]Proposal 1: existing min value and range of measCycleSCell can be reused for measCyclePSCell.

Issue 2-2-2: UE processing time (Tprocessing) in PSCell activation delay
· Option 1 (Apple, vivo): 
Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Revised Option 2 (MTK): Tprocessing can be 20ms if any PSCell parameter is modified, and FFS otherwise
· Option 3 (Huawei, Ericsson):  Tprocssing is 10ms when a deactivated PSCell is being activated.
· Option 3a (QC): Tprocssing is X ms when a deactivated PSCell is being activated, X is FFS.
· Option 4 (vivo): 
When a deactivated PSCell is being activated,
· if PSCell parameter is not modified, Tprocessing can be 1ms
· if any PSCell parameter is modified, Tprocessing can be 10ms.
When PSCell change event trigger and PSCell activation command happened at the same time (if we assume the case is supported that there is a PSCell change when SCG state is configured as deactivated),
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Option 5 (Nokia, Huawei, Ericsson): 
· PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state, i.e., Tprocessing = 0ms. However, PSCell activation delay should allow UE RF warm up delay.
· RAN4 to define separate parameter to account for the RF warm up delay during PSCell activation – TRF_warmup.
· RAN4 need to discuss and agree on a suitable RF warm delay for PSCell activation.
We propose option 1 in the last meeting, with consideration on the case wherein PSCell is activated upon addition. According to discussion in the last meeting, some companies proposed to differentiate the cases wherein the PSCell is activated upon addition and the PSCell is activated from deactivated mode. We agree that if the PSCell is activated from deactivated mode and no any parameter is changed. The processing time can be shorter. However, it cannot be 0 for certain UE implementation, in which UE may still need to buffer and reload the parameters. Besides, UE RF warm up delay also needs to be considered as mentioned by companies in the last meeting. We propose 10ms for this case.
[bookmark: _Ref95744759]Proposal 2: if the PSCell is activated from deactivated state without any parameter change (including PSCell change), Tprocessing = [10ms]. Otherwise:
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC

Issue 2-2-3: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1 (QC, Huawei, Apple, MTK, Nokia): time/frequency tracking time (T∆) in PSCell activation delay is needed
· Option 2 (Huawei, OPPO, Ericsson, Nokia):
· T∆ =1*Trs ms for a known or unknown PSCell. T∆ = 0 when UE is configured with RLM/BFD measurements in PSCell.
· Option 2a (vivo)
· When the previous RS for RLM/BFD was received within [1280ms], UE can obtain fine timing information from the RLM/BFD measurements and T∆ could be 0,
· otherwise, UE needs to do the fine T/F tracking again and T∆ could be 1*Trs ms.
Option 1 is supported. The key point is UE is not expected to maintain fine time/frequency tracking for the deactivated PSCell. Even if UE is configured with RLM/BFD, if the previous sample was received quite a long er time ago, UE may need to do the fine T/F tracking again when receiving activation command.
[bookmark: _Ref95744761]Proposal 3: time/frequency tracking time (T∆) in PSCell activation delay is needed.

Issue 2-2-5: Requirements for RACH-less based PSCell activation delay
Note: The value of Tprocessing and T∆ depends on Issue 2-2-2 and Issue 2-2-3. This issue focus on the framework of RACH-less PSCell activation delay.
· Option 1 (QC, Apple, Huawei, OPPO, Apple, Nokia): RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion/[SR on PUCCH] when UE is configured with RACH-less SCG.
· Option 2 (MTK,vivo, Nokia, Ericsson): RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell =TRRC_delay + Tprocessing + T∆+TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first [PUSCH transmission]/[SR on PUCCH] occasion when UE is configured with RACH-less SCG.
We believe option 1 is rational. Whether target PSCell is known or unknown is determined at UE side. Having a running TAT cannot preclude target PSCell from becoming unknown e.g. due to sudden channel degradation. Therefore, Tsearch shall be kept and it can be 0 if known conditions are met.
[bookmark: _Ref95744763]Proposal 4: RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion/[SR on PUCCH] when UE is configured with RACH-less SCG.

Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is activated from a deactivated status
· Option 1(MTK, Ericsson, Nokia, vivo): Existing requirements for interruption due to SCell activation/deactivation can be used as a baseline.
· Option 2 (Huawei, QC, Apple, OPPO): Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
We prefer to assume same interruption requirement for both cases, i.e. regardless whether the PSCell is directly added as active PSCell or activated from a deactivated status.
[bookmark: _Ref95744765]Proposal 5: Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.

Issue 2-3-3: Interruption due to L3 measurement on deactivated PSCell
For information
	8.2.1.2.15	Interruptions due to SCell dormancy [TS 38.133]
<Omit not related content>
8.2.1.2.15.2	Interruptions due to CQI measurements during Scell dormancy 
When one or more Scells are in dormancy, the UE is for the purpose of CQI measurements on the dormant Scell(s) allowed to cause interruptions to non-dormant serving cell(s). 
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from CQI measurements on dormant Scells shall not exceed 0.5%.
8.2.1.2.15.3	Interruptions due to RRM measurements during Scell dormancy 
When one or more Scells are in dormancy, the UE is for the purpose of RRM measurements on the dormant Scell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant Scells shall not exceed 1.0%.



· Option 1 (Huawei, Apple, OPPO, Nokia, Intel): 
· If RLM/BFD is not configured, the current interruption requirement during measurements on deactivated inter-band SCC applies. 
· If RLM/BFD is configured, the current interruption requirement during Scell dormancy applies([X]%).
· Option 2 (QC, OPPO): The current interruption requirement during Scell dormancy applies ([1]%).
· Option 3 (MTK, vivo, Ericsson): The current interruption requirement on deactivated inter-band SCC can be reused for L3 measurement for deactivated SCG; 

Option 1 is supported. Since the requirement framework is quite simiar.
It is straightforward for us that RLM/BFD is not configured, the current interruption requirement during measurements on deactivated inter-band SCC applies, since UE behaviour is similar, i.e. UE only performs RRM measurement. If RLM/BFD is configured, the current interruption requirement during Scell dormancy applies([1]%). Additionally, there should be interruption allowed for UE performing RLM/BFD, which is covered by the next issue.
[bookmark: _Ref95744767]Proposal 6: If RLM/BFD is not configured, the current interruption requirement during measurements on deactivated inter-band SCC applies. If RLM/BFD is configured, the current interruption requirement during Scell dormancy applies([1]%).

Issue 2-4-2: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (Huawei, MTK, vivo, Nokia, QC, Intel): The same principle as the interruption due to SCell dormancy is applied ([X]%). (further check if 0.5% is agreeable)
· Option 2 (Ericsson): 
- RLM and BFD based on SSBs: Take the TS38.133 8.2.3.2.5.2 Interruptions during measurements on deactivated E-UTRAN SCC as baseline which both take in the x% probability as well as the interruption window.
Option 1 is supported, with X=0.5 to align with existing dormancy requirement, which at least shows no problem in that feature. Another point is we don’t think it is necessary to the interruption window is additionally necessary.
[bookmark: _Ref95744769]Proposal 7: regarding Interruption requirement due to RLM and BFD on deactivated PSCell, The same principle as the interruption due to SCell dormancy is applied ([0.5]%).
 
Issue 2-5-1: whether UE shall meet the existing Te and Tq when PSCell is deactivated
· Option 1b (Huawei, MTK, Apple, vivo): Timing requirements including Te and Tq don’t need to be specified when PSCell is deactivated.
· Option 3 (Ericsson, Nokia): The existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running.
Option 1b is supported. Since there is no uplink transmission, we don’t think it is meaningful to define Te and Tq requirement when PSCell is deactivated.
[bookmark: _Ref95744772]Proposal 8: Timing requirements including Te and Tq don’t need to be specified when PSCell is deactivated.

3. Conclusion
In this contribution, we further discuss the open issues according to [1]. After discussion, the following conclusions are provided:
Proposal 1: existing min value and range of measCycleSCell can be reused for measCyclePSCell.
Proposal 2: if the PSCell is activated from deactivated state without any parameter change (including PSCell change), Tprocessing = [10ms]. Otherwise:
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
Proposal 3: time/frequency tracking time (T∆) in PSCell activation delay is needed.
Proposal 4: RACH-less PSCell activation delay can be defined as
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion/[SR on PUCCH] when UE is configured with RACH-less SCG.
Proposal 5: Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
Proposal 6: If RLM/BFD is not configured, the current interruption requirement during measurements on deactivated inter-band SCC applies. If RLM/BFD is configured, the current interruption requirement during Scell dormancy applies([1]%).
Proposal 7: regarding Interruption requirement due to RLM and BFD on deactivated PSCell, The same principle as the interruption due to SCell dormancy is applied ([0.5]%).
Proposal 8: Timing requirements including Te and Tq don’t need to be specified when PSCell is deactivated.
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