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1. Introduction
In RAN4#100e RAN4 related R17 MR-DC enhancement was discussed, with agreement captured in [1]. There are still some open issues left on efficient activation/de-activation mechanism for PSCell. In this contribution, we will discuss the remaining issues captured in [1]. 
2. Discussion
We will discuss the issues following the order of that captured in [1].
2.1 Measurement requirements for deactivated SCG
1) 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.
Both option 1 and 2 can achieve the purpose of relaxing measurement on deactivated PSCell. On top of that, option 1 can also increase the measurement efficiency on other active serving cells, while option 2 cannot. For instance, if we consider equally splitting between deactivated PSCell and other active SCells, then CSSF for PSCell will increased while CSSF for other active SCells will be reduced. Therefore, the measurement delay on other active SCells can be reduced. But in option 2 measurement delay on other active SCells would remain the same since the CSSF is still the same, even though the measurement delay on deactivated PSCell is extended.
As mentioned in the Note above, option 1 and option 2 don’t conflict with each other. We can consider option 1 as baseline approach and further discuss whether it is necessary to adopt option 2.
[bookmark: _Ref85738679]Observation 1: option 1 (update CSSF on deactivated PSCell) can relax measurement on deactivated PSCell and increase measurement on other active SCells, while option 2 (introduce longer measurement cycle on deactivated PSCell) can only relax measurement on deactivated PSCell.
[bookmark: _Ref85738692]Proposal 1: RAN4 should consider option 1 (update CSSF) as the baseline approach to relax measurement on deactivated PSCell.
[bookmark: _Ref85738727]Proposal 2: RAN4 can further discuss whether it is necessary to adopt option 2 (introduce longer measurement cycle on deactivated PSCell).

2) MCG measurement requirements
· Option 1: Existing MCG measurement requirements apply for the MCG when the SCG is deactivated.
· Option 2:  need further study
We are not 100% sure if we correctly get the idea of this open issue. If option 1 implies RAN4 doesn’t need to specifically define new requirements for MCG measurement, then we think it is agreeable to us. However, if option 1 implies no any impact on MCG measurement requirements, we are not sure if we need to agree this principle. For instacne, the MCG measurement requirements can be implicitly impacted in a positive way if above proposal 1 is agreed.
[bookmark: _Ref85738730]Proposal 3: RAN4 doesn’t need to specifically define new requirement for MCG measurement. However, MCG measurement requirement can be implicitly impacted, e.g. if RAN4 agreed to update CSSF to relax measurement on deactivated PSCell then measurement in MCG can be somehow facilitated.

3) 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
We are not sure if we fully understand the issue. With the clarification in blue, we think the intention of this issue is not to specifically develop new measurement reporting requirement on deacitvated PSCell. Instead, it just states the fact that the measurement reporting requirements will include measurement period and accuracy. So if any new requirements are to be defined for measurement period or accuracy, then existing reporting requirements cannot be directly reused.

4) whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Option 1: yes
· Option 2: No
So far we don’t see any reason why legacy measurement accuracy requirement cannot be reused. Legacy mesurement accuracy is same for PCell, PSCell and even deactivated SCells.
[bookmark: _Ref85738732]Proposal 4: legacy measurement accuracy requirement can apply for measurement on deactivated PSCell.

2.2 SCG Activation/deactivation delay
5) 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
So far as we know, MAC-CE based PSCell activation is not supported in RAN2. That means PSCell activation can only be done via RRC reconfiguration, which is similar to the existing PSCell addition from RAN4 point of view. Therefore, we suggest that we reuse the existing Tprocessing:
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.
[bookmark: _Ref85738735]Proposal 5: 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.

6) 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.
It depends on whether UE is expected to maintain fine T/F tracking for the PSCell even if it has been deactivated. So far, we haven’t found any new mechanism which requires UE to maintain fine T/F tracking for deactivated PSCell.
[bookmark: _Ref85738738]Proposal 6: time/frequency tracking time (T∆) in PSCell activation delay is still needed if UE is not required to maintain fine time/frequency tracking for the deactivated PSCell.

7) 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
From RAN4 requirement point of view, if the PSCell being activated is unknown to the UE, UE behaviours during this procedure would be same as that defined in PSCell addition procedure. However, for specification completeness, we are fine to cover this scenario in RAN4 specification. Note that most likely the requirements in PSCell addition section can be referred to.
[bookmark: _Ref85738740]Proposal 7: for specification completeness, RAN4 can define activation latency requirement for unknown PSCell. 

8) 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
As mentioned above, MAC-CE based PSCell activation is not supported yet. As we know only RRC based activation is supported. Thus it is unclear to us what is “direct SCG activation”. 
[bookmark: _Ref85738684]Observation 2: since so far only RRC based PSCell activation is supported, it is unclear what is “direct SCG activation”. RAN4 can discuss this later if MAC-CE based PSCell activation is supported.

2.3 SCG Activation/deactivation interruption
9) 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
Considering only RRC based PSCell activation/deactivation is supported so far, existing requirements for interruption due to PSCell addition/release can be used as baseline for interruption due to PSCell activation/deactivation.
[bookmark: _Ref85738742]Proposal 8: existing requirements for interruption due to PSCell addition/release can be used as baseline for interruption due to PSCell activation/deactivation.

10) 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
Asynchronous EN-DC and NR-DC is supported. Following other interruption related requirement, it is quite straightforward that one more slot interruption shall be allowed in asynchronous deployment.
[bookmark: _Ref85738744]Proposal 9: one more slot interruption shall be considered due to asynchronous deployment compared with synchronous deployment in PSCell activation/deactivation


3. Conclusion
In this contribution, we further discuss the remaining issues on efficient activation/de-activation mechanism for one SCG. After discussion the following conclusions are provided:
Observation 1: option 1 (update CSSF on deactivated PSCell) can relax measurement on deactivated PSCell and increase measurement on other active SCells, while option 2 (introduce longer measurement cycle on deactivated PSCell) can only relax measurement on deactivated PSCell.
Proposal 1: RAN4 should consider option 1 (update CSSF) as the baseline approach to relax measurement on deactivated PSCell.
Proposal 2: RAN4 can further discuss whether it is necessary to adopt option 2 (introduce longer measurement cycle on deactivated PSCell).
Proposal 3: RAN4 doesn’t need to specifically define new requirement for MCG measurement. However, MCG measurement requirement can be implicitly impacted, e.g. if RAN4 agreed to update CSSF to relax measurement on deactivated PSCell then measurement in MCG can be somehow facilitated.
Proposal 4: legacy measurement accuracy requirement can apply for measurement on deactivated PSCell.
Proposal 5: 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 6: time/frequency tracking time (T∆) in PSCell activation delay is still needed if UE is not required to maintain fine time/frequency tracking for the deactivated PSCell.
Proposal 7: for specification completeness, RAN4 can define activation latency requirement for unknown PSCell.
Observation 2: since so far only RRC based PSCell activation is supported, it is unclear what is “direct SCG activation”. RAN4 can discuss this later if MAC-CE based PSCell activation is supported.Proposal 1: RAN4 should consider option 1 (update CSSF) as the baseline approach to relax measurement on deactivated PSCell.
Proposal 8: existing requirements for interruption due to PSCell addition/release can be used as baseline for interruption due to PSCell activation/deactivation.
Proposal 9: one more slot interruption shall be considered due to asynchronous deployment compared with synchronous deployment in PSCell activation/deactivation.
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