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1 Introduction
The WID “Further Multi-RAT Dual-Connectivity enhancements” was approved at RAN#86 [1] and revised at RAN#88e [2], of which the objectives are as follows:

	The objective of this work item is to specify enhancements to MR-DC related scenarios. At least the following topics should be considered in the work:

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




In this contribution, we mainly discuss the first objective i.e., efficient activation/de-activation mechanism for one SCG and SCells.
2 Discussion
2.1 Rel-16 discussion on SCG deactivation
As clarified in our paper [3], we think that efficient activation/de-activation mechanism for SCells should be mainly discussed in RAN1 as we did in Rel-16.
Firstly we review the SCG activation/de-activation mechanisms in Rel-16 eDCCA. In Rel-16, SCG suspension was supported by many companies as it was considered suitable for bursty traffic. That is, SCG only needs to be configured to activated state during high data rate while taking the advantage of power saving upon switching to deactivated state during low data rate.
We discussed SCG suspension in RAN2#107bis and the following agreements were made:
R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 

· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.

· UE behaviour for a suspended SCG is FFS 

· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.

· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

Then in RAN2#108 meeting, we proposed not to progress SCG suspension in Rel-16 due to lack of time.

· R2 suggest to not progress this objective further in Rel-16

We can use these Rel-16 agreements as starting point in Rel-17 discussion.
Proposal 1: Agree the following proposal list (as agreed in Rel-16 with some minor adjustments):
1. The UE supports network-controlled deactivation and activation of the SCG in RRC_CONNECTED.

2. The UE supports at most one SCG configuration, deactivated or activated.

3. In RRC_CONNECTED upon addition of the SCG, the SCG can be either activated or deactivated by configuration.

2.2 Basic signalling on SCG deactivation/activation
In this section, we propose a basic signalling option for SCG deactivation/activation. An ideal scenario would be that SN informs MN to deactivate SCG when SN detects user plane inactivity or SN decides to deactivate SCG directly. Then the next thing is how to activate SCG from deactivated state. As per our standing, UE does not perform PDCCH monitoring on PSCell/SCG when SCG is deactivated. So in this case the activation signalling has to be transmitted via MCG. Thus we propose:
Proposal 2: SCG deactivation/activation signalling should be transmitted via MCG.

On how to deactivate SCG, the following options can be considered. 

· RRC signalling
· MAC CE

· DCI

Considering the efficient SCG activation/deactivation mechanism does not have RAN1 involvement. So L1 DCI should be avoided. 
	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]


RRCReconfiguration signalling (SCG modification) typically have 16ms processing delay while MAC CE has typical 3ms processing delay. So we propose to use MAC CE based SCG deactivation/activation mechanism.
Proposal 3: Use MAC CE based SCG deactivation/activation mechanism.

2.3 UE behaviour upon SCG deactivation
There are several ways of implementing SCG deactivation. One way is to extend the SCell dormancy as agreed in Rel-16 to PSCell. Another way is to transit PSCell to deactivated state. In both cases, the UE should stop PDCCH monitoring on PSCell/SCG and stop any UL behaviour on SCG when SCG is in deactivated state.
Proposal 4: UE will neither monitor the PDCCH on the SCG (i.e. for self-carrier scheduling) nor monitor PDCCH for the SCG (i.e. for cross-carrier scheduling) when the SCG is in deactivated state.

Proposal 5: UE shall stop any UL behaviour on the SCG when the SCG is in deactivated state. i.e., 
· not transmit SRS on the SCG;
· not transmit on UL-SCH on the SCG; 
· not transmit PUCCH on the SCG;

· suspend any configured uplink grant Type 1 associated with the SCG;

· clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCG respectively.
If RRM measurement is not supported, the network may end up activating an invalid SCG while it could have been possible to allocate other resources instead, e.g. MCG SCells. This may happen a lot in FR1+FR2 DC case. For radio link monitoring of SCG, SCG RLF can be typically triggered upon T310/T312 expiry. UE will initiate SCG failure information procedure upon SCG RLF if MCG transmission is not suspended. The UE includes in the SCG Failure Information message the measurement results available according to the measurement configuration of both the MN and the SN. The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. By leveraging SCG failure information procedure, the network can help UE to avoid re-activate an invalid SCG not suitable for data transmission without much specification work. Meanwhile, RRM measurement and physical measurement for RLM consumes UE power.
Proposal 6: RRM and RLM should be supported on SCG deactivated state. FFS any enhancements to the UE power consumption caused by RRM and RLM.
3
Conclusion
This contribution discussed SCG deactivation and activation, and we have the following observations and proposals:
Proposal 1: Agree the following proposal list (as agreed in Rel-16 with some minor adjustments):

1. The UE supports network-controlled deactivation and activation of the SCG in RRC_CONNECTED.

2. The UE supports at most one SCG configuration, deactivated or activated.

3. In RRC_CONNECTED upon addition of the SCG, the SCG can be either activated or deactivated by configuration.

Proposal 2: SCG deactivation/activation signalling should be transmitted via MCG.

Proposal 3: Use MAC CE based SCG deactivation/activation mechanism.

Proposal 4: UE will neither monitor the PDCCH on the SCG (i.e. for self-carrier scheduling) nor monitor PDCCH for the SCG (i.e. for cross-carrier scheduling) when the SCG is in deactivated state.

Proposal 5: UE shall stop any UL behaviour on the SCG when the SCG is in deactivated state. i.e., 

· not transmit SRS on the SCG;
· not transmit on UL-SCH on the SCG;

· not transmit PUCCH on the SCG;

· suspend any configured uplink grant Type 1 associated with the SCG;

· clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCG respectively.
Proposal 6: RRM and RLM should be supported on SCG deactivated state. FFS any enhancements to the UE power consumption caused by RRM and RLM.
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