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1. Introduction

Some progress and open issues on Further Multi-RAT Dual-Connectivity enhancements are captured in the approved WF [1]. This paper provides the further discussion on the efficient activation/de-activation mechanism for one SCG from RRM perspective.
2. Discussion
2.1. SCG Activation/deactivation delay
· Tprocessing in PSCell activation delay
After sufficient discussion during last meeting, UE processing time in PSCell activation procedure has achieved big progress. The remaining issue focus on the case where no PSCell parameters are modified [1].
	Issue 2-2-1: UE processing time (Tprocessing) in PSCell activation delay
GTW session (February 24, 2022)

· Agreements

· When PSCell is activated from deactivated state

· If any PSCell parameter is modified
· Tprocessing = [20ms].

· Otherwise

· Tprocessing = [5 or 10ms].

· Note: further discuss if Tprocessing or a different term shall be used


For the scenario that SCG is added in deactivated state and then is activated to active state without any parameter changes, as the SW loading may have already performing when SCG is added, the time period can be reduced. However at least UE shall need to retune/warm up RF chain when switching to “active” state. Considering different UE implementation, 10ms processing time is preferred to specify the minimum requirements.
Proposal 1: UE processing time (Tprocessing) in PSCell activation delay is 10ms, when PSCell is activated from deactivated state without any parameter modifications.
· Known condition for PSCell activation

The known condition for PSCell activation was agreed in [2]. 

	In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:

-
During the last 5 seconds before the reception of the PSCell activated command:

-
the UE has sent a valid measurement report for the PSCell being activated and

-
One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.

-
One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activated delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.

otherwise it is unknown.


Further proposals on top of the agreed conditions are proposed in [1] in last meeting ,

	· Option 1(Nokia): add a condition on top of the conditions agreed in last meeting:

· If configured to perform RLM on the deactivated PSCell, RLF has not been detected.

· Option 2 (MTK, Apple, OPPO, Ericsson, vivo): don’t add the condition proposed in option1.


RLF/beam failure happens at a relatively low side condition (e.g., -10dB), however the condition where SSB remains detectable is high, e.g., >-6db. In such high SINR, RLF is rarely detected/happens. Furthermore during RLM/BFD monitoring, even if the cell/beam become undetectable, the link/beam failure may not be declared due to long timer configuration(T310). Therefore to some extent, the necessity of adding the RLM condition to the existing PSCell known conditions is not strong.
Proposal 2: It is not preferred to add the following condition to existing known condition of PSCell activation:

· If configured to perform RLM on the deactivated PSCell, RLF has not been detected.

· Direct SCG activation for multiple cells (PSCell+SCell(s))
In our understanding, the case we discussed herein is that PSCell is activated by RRC reconfiguration signalling and the parallel SCell(s) in the SCG are added and directly activated as well. The direct single SCell activation and SCell activation of multiple downlink SCells are specified in clause 8.3.4 and 8.3.9 separately. One thing shall be noted that the before the the SCell activation procedure cannot be completed before the PSCell finishing the activation processing. The reason is that the CSI for CQI reporting during SCell activation shall be carried on PSCell. Thus, additional time uncertainty waiting for accomplishing the activation of PSCell needs to be considered.
Proposal 3: When a SCG is activated with multiple cells, 
· the existing PSCell activation delay (in clause 8.3.4) can be reused for the being activated PSCell;

· for direct SCell activation, extra delay to wait for UE accomplishing activation of PSCell needs to be considered in addition to legacy requirements for direct SCell activation.
· Direct SCell activation with TCI state indication

In last meeting, an RAN2 LS is received [3]. 
	RAN2 would like to inform RAN4 that RAN2 has agreed to add TCI state information in NR RRC IE ServingCellConfig (to support also TCI state indication with direct SCell activation).

The TCI state information could be used for PSCell activation/de-activation mechanism as described in LS R2-2201711. In addition to that, it can also be used for direct SCell activation as requested by RAN4 in LS R4-2017329 [2]. RAN2 understands whether to define requirements for this is up to RAN4.


In the incoming LS, RAN2 has agreed that TCI state information can be used for direct SCell activation as well. In R16, the discussion on whether TCI state can be provided to direct SCell activation was ever carried out, however no conclusion is made. Therefore in R16 the direct SCell activation requirements are defined based on the assumption that no TCI state is indicated. In R17 NR-DC WI, we don’t expect to trigger a discussion on direct SCell activation with TCI state, as this is out of scope of the WI. Therefore for direct SCG activation with multiple cells, the requirements of direct SCell activation with TCI state are not considered as well
Proposal 4: In this WI, don’t define requirements for direct SCell activation with TCI state indication.
2.2. Interruptions due to SCG activation/deactivation

In existing requirements, the interruption length between 
PSCell addition/release and SCell activation/deactivation has 0.5ms difference. The interruption length difference results from whether the additional parameter loading need or not. 
· If the SCG is added and indicated as “activated” state at PSCell initial addition, the time required for parameter loading and RF warm up is required. This procedure is the legacy PSCell addition process. The consensus on the interruptions for this case has already achieved in [4].
	Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is added and directly enter the activated status

· Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.


· If the SCG is added and indicated as “deactivated” state at PSCell initial addition, the time required for parameter loading is required. Afterwards, PSCell enters to deactivated state. This procedure is also PSCell addition process. The consensus on the interruptions for this case has already achieved in [4].
	Issue 2-3-4: Interruption due to SCG addition/release

SCG addition (where PSCell in deactivated state) and release interruption requirements can re-use the requirements defined for SCell addition/release.


· If SCG is indicated as “activated” state from deactivated state, the interruption requirements is still under discussion. There are two opposite opinions captured in [1].

	Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation

If PSCell is activated from a deactivated status
· Option 1(Nokia, Ericsson): Existing requirements for interruption due to Scell activation/deactivation can be used as a baseline.

· Option 2 (QC, MTK, Huawei, Apple, vivo): Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.




As discussed in section 2.1, when PSCell is activated from deactivated state by RRC signalling, the parameters can be changed as well. Then along with the RF warm up behaviour, the parameter loading and configuration may be still needed. To simplify the requirements, we don’t prefer to distinguish cases for with parameter modification and without parameter changes. Therefore option 2, 1ms interruption length can cover both cases.
Proposal 5: For SCG activation/deactivation, the existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
The issue on whether to define interruption due to PSCell activation/deactivation in asynchronous deployment was discussed as well. There are two options in RAN4#102 emeeting [1]. 

	Issue 2-3-2: interruption due to PSCell activation/deactivation in asynchronous deployment.

· Option 1 (Nokia, Ericsson)

For SCG activation/deactivation in ENDC,

When SCG is activated (i.e., PSCell is activated), there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.5 (Interruptions at SCell activation/deactivation) in TS 36.133. 

For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at activation/deactivation specified in clause 8.2.4.2.2 in TS38.133, where sync and async scenario has different interruption length.
· Option 2 (MTK, Huawei, Apple, vivo):

For SCG activation/deactivation in ENDC,

-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at Scell addition/release) in TS 36.133.

For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.




If proposal 5 is agreed, then option 2 is straight forward.
Proposal 6: Interruption due to PSCell activation/deactivation in asynchronous deployment
For SCG activation/deactivation in ENDC,

-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at Scell addition/release) in TS 36.133.

For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.

3. Conclusion
This contribution presents further discussion on the efficient activation/de-activation mechanism for one SCG from RRM perspective. Below we summarize our proposals:

Proposal 1: UE processing time (Tprocessing) in PSCell activation delay is 10ms, when PSCell is activated from deactivated state without any parameter modifications.

Proposal 2: It is not preferred to add the following condition to existing known condition of PSCell activation:

· If configured to perform RLM on the deactivated PSCell, RLF has not been detected.

Proposal 3: When a SCG is activated with multiple cells, 
· the existing PSCell activation delay (in clause 8.3.4) can be reused for the being activated PSCell;

· for direct SCell activation, extra delay to wait for UE accomplishing activation of PSCell needs to be considered in addition to legacy requirements for direct SCell activation.
Proposal 4: In this WI, don’t define requirements for direct SCell activation with TCI state indication.
Proposal 5: For SCG activation/deactivation, the existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
Proposal 6: Interruption due to PSCell activation/deactivation in asynchronous deployment
For SCG activation/deactivation in ENDC,

-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at Scell addition/release) in TS 36.133.

For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.
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