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Introduction
In last meeting RAN4#100, RAN4 continued the discussions related to the WI LTE_NR_DC_enh2-Core. The WI includes 2 objectives: 
1. Support efficient activation/de-activation mechanism for one SCG and SCells  
· Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4] 
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4] 
· This objective applies to FR1 and FR2 
 
2. Support of conditional PSCell change/addition [RAN2, RAN3, RAN4] 
· support scenarios which are not addressed in Rel-16 NR mobility WI 
 
And the additional RAN4 part of the WI includes: 
Specify RRM performance requirement for efficient (de)activation on SCG and SCells. 
Specify RRM performance requirement for conditional PSCell change/addition. 
 
Based on the discussion in last meeting a WF was agreed in [1]. In this contribution we discuss UE requirements related to objective 1 and the aspect of support efficient activation/de-activation mechanism for one SCG. 

Discussion
RRM measurement on PSCell after SCG deactivation
In the last meeting RAN4 agreed following:
· Define requirements for 
EN-DC with deactivated SCG when the SCG is in NR FR1 or FR2;
NR-DC with deactivated SCG when the MCG is in NR FR1 and SCG is in NR FR2.
From this we see that RAN4 need to define measurement requirements and accuracy requirements for the deactivated SCG for the following:
1. Measurement requirements for deactivated PSCell for:
a. PSCell in FR1
b. PSCell in FR2
2. Measurement requirements for deactivated SCell(s) in deactivated SCG 
Next section discusses further details.

Measurement requirements for deactivated SCG
Whether to relax L3 measurement requirements on deactivated PSCell 
Our understanding is that this is under discussion in RAN2. Until RAN2 has made a decision, RAN4 can continue the principal work based on assumed abstract measurement cycle assumption.
We only need to consider requirements for deactivated PSCell of the deactivated SCG as requirements are already defined for deactivated SCells and activated PSCell (which is default in legacy).
UE measurement and accuracy requirement for a deactivated SCell of and deactivated SCG are the same as existing deactivated SCell measurement and accuracy requirements.

L3 measurements on deactivated PSCell 
Independent from what RAN2 decides regarding whether the UE measurement requirements for a deactivated PSCell can be relaxed, RAN4 will need to define what would be the UE measurement requirements for a deactivated PSCell.
RAN4 will need to define the UE measurement requirements for a deactivated PSCell.
Whether such requirements will be the same as activated PSCell or depend on a different measurement cycle is up to RAN2 agreement. However, our view is that it may be possible to relax the deactivated PSCell measurement requirements.
Considering that the mobility has to be supported for the deactivated PSCell, applying same measurement requirements for a deactivated PSCell as defined for an activated PSCell will be safe and will ensure the link. This approach would ensure that the measurement delays in terms of cell detection and measurement period and would not be prolonged for deactivated PSCell. Drawback may of course be possible negative UE power consumption impact.
UE measurement requirements may be relaxed on a deactivated PSCell.
However, the current minimum measurement cycle for a deactivated is 160ms which we see may be too long considering a PSCell. Our view is that RAN4 could use the principles from deactivated SCell for defining the measurement requirements for deactivated PSCell.
Use the principles from deactivated SCell when defining the UE measurement requirements for a deactivated PSCell.

MCG measurement requirements 
Our understanding is there should be no negative impact on MCG measurements requirements when PSCell is deactivated compared to when the PSCell is activated.
There may be an impact from a change in the measurement cycle on the deactivated PSCell, but if this measurement cycle is longer than the measurement cycle would otherwise be for the activated PSCell. There would potentially be an impact only when MCG and SCG are in same FR, due to the searcher assumption. 
There is no impact on MCG measurement requirements due to deactivated PSCell if MCG and SCG are in different FR.

Measurements reporting requirements for deactivated SCell
Currently a deactivated SCell is a serving cell and measurement requirements for a deactivated SCell follow intra-frequency measurements when the SCell is activated. When the SCell is deactivated the measurement requirements still follow intra-frequency measurement requirement except for deactivated SCell – hence, following the measCycleSCell.
As the SCell is a serving cell, reporting requirements for a serving cell applies for an SCell.
Our proposal is to use same principles for the deactivated PSCell. Hence, the deactivated PSCell is a serving cell and the existing reporting requirements for a serving cell applies for a deactivated PSCell.
The existing reporting requirements for a serving cell applies for a deactivated PSCell.

Measurement accuracy requirements for deactivated PSCell 
Like the former section argument, our proposal is to use the deactivated SCell principles for the deactivated PSCell. Hence, the deactivated PSCell is a serving cell and the existing measurement accuracy requirements for a serving cell applies for a deactivated PSCell.
The existing measurement accuracy requirements for a serving cell applies for a deactivated PSCell.

L1 Measurements requirements for deactivated PSCell 
As the network may configure the UE to perform L1 measurements and beam failure related measurements, RAN4 also need to address these measurements for a deactivated PSCell. Such requirements would need to address L1 measurement requirements and accuracy as well as BFD related requirements. 
RAN4 need to address L1 measurement and accuracy requirements as well as BFD related requirements for a deactivated PSCell.

SCG Activation/deactivation delay
Signalling related discussion 
In the last meeting RAN4 sent LS to RAN2 in order to get some further clarification related to the activation and deactivation signalling for the SCG. RAN4 would need to await the reply from RAN2 related the questions in the LS. However, as RAN2 has already agreed that RRC signalling can be used, RAN4 can progress the work using RRC signalling as such requirements would be needed anyway.
RAN4 can start to develop the SCG activation and deactivation requirements based on RRC signaling.

PSCell activation delay 
A number of issues were left for further discussion in last meeting. Next, we address the aspects based on the principle of trying to re-use existing PSCell addition requirements from section 8.9 when possible. Current requirement looks as follows:
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in slot :
Where:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
Initially focusing only on the RRC based activation, looking at each of the components used in the for defining the PSCell addition:
TRRC_delay: would be needed.
Tprocessing: As the PSCell is already configured and a serving cell there is no need for SW processing and hence this component can be removed.
Tsearch : defined as ‘is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms.’. As the PSCell is deactivated it seems reasonable to assume the same as for deactivated SCell. As the UE has been measuring the PSCell continuously it is reasonable to assume that the UE has information related to the AGC settings of the PSCell. Additionally, it is also reasonable to assume that there is no need to PSS/SSS detection. In principle we would assume that there is no need for this component, but it may depend on RAN2 discussion.
T∆: Defined as ‘time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.’: Time for fine time and frequency tracking is needed also for SCell and hence it seems reasonable to assume same should be allowed for PSCell. This component is needed.
TPSCell_ DU : This is the time allowed for the UE to acquiring the first available PRACH occasion in the PSCell. The need for this component is still depending on the rAN2 discussion. But at least it will be needed for the case where the UE is assumed to initiate random access upon PSCell activation. Otherwise not. Conditionally needed.
Based on this we see that the PSCell activation delay requirements could be defined as:
Tconfig_PSCell = TRRC_delay + [Tsearch] + T∆ + [TPSCell_ DU] + 2 ms
where Tsearch and TPSCell_DU depend on the out some of RAN2 discussions. Based on this:
No need for UE processing time (Tprocessing) in PSCell activation delay.
UE is allowed time/frequency tracking time (T∆) during PSCell activation delay.
Tconfig_PSCell = TRRC_delay + [Tsearch] + T∆ + [TPSCell_ DU] + 2 ms
In last meeting it was also raised whether there is a need to define known/unknown deactivated PSCell. In principle RAN4 could follow PSCell addition and SCell activation. However, RAN2 is still discussing the monitoring details on the deactivated PSCell and hence RAN4 can wait making final decision whether this definition is needed.
RAN4 await RAN2 decision before agreeing on whether known/unknown conditions need to be defined for a deactivated PSCell.
It was also discussed and left for further discussion whether to define requirements for direct SCG activation delay. Two options were listed:
· 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
The options are basically in agreement. We suggest defining direct SCG activation delay requirement and these would be the same as the legacy requirement of PSCell addition.
Define the direct SCG activation delay requirement and define them as the legacy requirement of PSCell addition.

PSCell de-activation delay 
Here we suggest simply to re-use the defined de-activation delay requirements for an SCell as defined in section 8.3.3 or PSCell release delay requirements as defined in section 8.9.3. Which requirements to apply will depend on RAN2 discussion outcome whether only RRC signalling is supported or also other signalling like MAC can be used. As RAN2 only has agreement related to using RRC signalling we suggest to at least agree on that part now and leave it open to add other release delay requirements according to RAN2 progress.
RRC based PSCell de-activation delay requirements follow the PSCell release delay requirements as defined in section 8.9.3.

SCG Activation/deactivation interruption
Interruptions at PSCell activation/deactivation 
3 options were discussed in last meeting:
1. Option 1 (Apple, MTK, Nokia): existing requirements for interruption due to SCell activation/deactivation can be used as baseline 
2. Option 2(Huawei, Nokia): existing requirements for interruption due to PSCell addition/release can be used as baseline
3. Option 3(Qualcomm): the interruption depends on signalling design, e.g. RRC and/or MAC based (de)activation, and determination on PRACH transmission
Our view is that both option 1 and option 2 are valid and both would need to be defined. First set of requirements for when the PSCell is configured (in deactivated state) and second set of requirements once the PSCell is activated or de-activated.
RAN4 would also need to define the requirements for when the interruption is allowed as stated in option 3. Based on this we propose:
SCG activation and de-activation interruption requirements can re-use the requirements defined for SCell activation/deactivation.
SCG addition and release interruption requirements can re-use the requirements defined for SCell addition/release.
RAN4 need to define requirement related to when the SCG related interruptions are allowed (which will depend RAN2 discussion).

Interruption at PSCell activation/deactivation in asynchronous deployment 
We can agree to define interruption requirements also for asynchronous deployments. In general, RAN4 can simply follow the same principles currently used when RAN4 has defined interruptions requirements for asynchronous cases for SCells. Hence, allow an additional slot.
Allow an additional interruption slot at PSCell activation/deactivation in asynchronous deployment.

Interruption due to measurement on deactivated PSCell 
We are fine with the agreement from last that RAN4 needs to define requirements for interruption due to measurement on deactivated PSCell. The final requirement may need input from RAN2. However, we would suggest to re-use the same requirements as is defined for SCell measurements on a deactivated SCell.
Use the existing interruptions during measurements on deactivated SCC as requirement for interruption due to measurement on deactivated PSCell.
Hence, the existing requirements in sections 8.2.4.2.3 and 8.2.2.2.3 can be applicable also for interruptions due to measurements on deactivated PSCell.

Conclusion
In this contribution we discuss UE requirements related to support of efficient activation/de-activation mechanism for one SCG.
1. UE measurement and accuracy requirement for a deactivated SCell of and deactivated SCG are the same as existing deactivated SCell measurement and accuracy requirements.
1. RAN4 will need to define the UE measurement requirements for a deactivated PSCell.
1. UE measurement requirements may be relaxed on a deactivated PSCell.
1. Use the principles from deactivated SCell when defining the UE measurement requirements for a deactivated PSCell.
1. There is no impact on MCG measurement requirements due to deactivated PSCell if MCG and SCG are in different FR.
1. The existing reporting requirements for a serving cell applies for a deactivated PSCell.
1. The existing measurement accuracy requirements for a serving cell applies for a deactivated PSCell.
1. RAN4 need to address L1 measurement and accuracy requirements as well as BFD related requirements for a deactivated PSCell.
1. RAN4 can start to develop the SCG activation and deactivation requirements based on RRC signaling.
1. No need for UE processing time (Tprocessing) in PSCell activation delay.
1. UE is allowed time/frequency tracking time (T∆) during PSCell activation delay.
1. Tconfig_PSCell = TRRC_delay + [Tsearch] + T∆ + [TPSCell_ DU] + 2 ms
1. RAN4 await RAN2 decision before agreeing on whether known/unknown conditions need to be defined for a deactivated PSCell.
1. Define the direct SCG activation delay requirement and define them as the legacy requirement of PSCell addition.
1. RRC based PSCell de-activation delay requirements follow the PSCell release delay requirements as defined in section 8.9.3.
1. SCG activation and de-activation interruption requirements can re-use the requirements defined for SCell activation/deactivation.
1. SCG addition and release interruption requirements can re-use the requirements defined for SCell addition/release.
1. RAN4 need to define requirement related to when the SCG related interruptions are allowed (which will depend RAN2 discussion).
Allow an additional interruption slot at PSCell activation/deactivation in asynchronous deployment.
Use the existing interruptions during measurements on deactivated SCC as requirement for interruption due to measurement on deactivated PSCell.
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