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Introduction
In RAN4#101-bis-e meeting, a WF [1] on MR-DC further enhancement was approved. 
In this contribution, we provide our views on the remaining issues of efficient activation/de-activation mechanism for one SCG. 
Discussion
SCG activation delay 
	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.
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.
Issue 2-2-4: Requirements for RACH based PSCell activation delay
· Agreements
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 based PSCell activation delay.
· RACH based PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TPSCell_ DU + 2 ms
Where TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. 
Issue 2-2-5: Requirements for RACH-less based 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.


In our view, cell search time is still needed for both RACH based and RACH-less based PScell activation delay. 
Proposal 1: 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]/[SR on PUCCH] occasion when UE is configured with RACH-less SCG.
For UE processing time (Tprocessing) and time/frequency tracking time (T∆), whether the PSCell to be activated is the old deactivated PSCell should be considered for EN-DC, NR CA and NR-DC. Even if PSCell is activated from the deactivated status, Tprocessing is still needed for software processing. Considering latency reduction is not the main motivation of this feature, we suggest to compromise to the worst requirements to cover all scenarios. Tprocessing defined in PSCell addition can be reused:
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2.
Proposal 2: if PSCell is added and directly enter the activated status, Tprocessing defined in PSCell addition can be reused:
· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 0 can be expected when PSCell is activated from a deactivated status and RLM/BFD measurements is being performed in this PSCell, otherwise T∆ = 1*Trs ms for a known or unknown PSCell.
Proposal 3: if PSCell is added and directly enter the activated status, T∆ defined in PSCell addition can be reused: 
· T∆ = 0 can be expected when PSCell is activated from a deactivated status and RLM/BFD measurements is being performed in this PSCell; otherwise, T∆ = 1*Trs ms for a known or unknown PSCell.

Conclusion
In this contribution we discuss the delay requirements related to support of efficient activation/de-activation mechanism for one SCG.
Proposal 1: 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]/[SR on PUCCH] occasion when UE is configured with RACH-less SCG.
Proposal 2: if PSCell is added and directly enter the activated status, Tprocessing defined in PSCell addition can be reused:
· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2
Proposal 3: if PSCell is added and directly enter the activated status, T∆ defined in PSCell addition can be reused: 
· T∆ = 0 can be expected when PSCell is activated from a deactivated status and RLM/BFD measurements is being performed in this PSCell; otherwise, T∆ = 1*Trs ms for a known or unknown PSCell.
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