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1 Introduction
In RAN3#111-e, the issue of SCG deactivation/activation was discussed but there was no agreement regarding SCG activity/inactivity detection [1]:

Open issue 8: Which node detects the SCG activity in order to help MN make decision on SCG (de-)activation.

Wait RAN2 progress for SN initiated SCG (de)activation.

In this contribution, we provide further input into that.   
2 Discussion
A UE may be configured with one or more of radio bearers that could take any of the following six bearer types:
A. MN terminated

1. MCG bearer (not relevant for this discussion)
2. Split bearer

3. SCG bearer

B. SN terminated

1. SCG bearer

2. Split bearer

3. MCG bearer

In the case of A.2, in the DL, the MN  always knows about the status of DL data flow (as the data is coming from the CN to the MN). However, in the UL, even if the primary path is set to be the MCG, there could be some cases (when the uplink split buffer threshold is passed), where the UE tries to be scheduled over the SCG as well. So there may be some cases where the MN couldn’t be completely sure whether the SN could be deactivated or not.

The case for A.3 is similar to A.2 in the UL (i.e. when the MN decides to deactivate an SCG, there may be an ongoing data flow over an MN terminated SCG bearer in the UL on the SCG leg). 
Observation 1:
For MN terminated split bearers and MN terminated SCG bearers, the MN can not be completely sure about the status of UL data activity over the SCG leg. 

In the case of B.1, the MN doesn’t know anything about the activity of the bearer.
In the case of B.2, in the DL case, the SN always knows about the status of the DL data flow (as the data is coming from the CN to the SN). However, in the UL, even if the primary path is set to be the SCG, there could be some cases (when the uplink split buffer threshold is passed), where the UE tries to be scheduled over the MCG as well. So there may be some cases where the SN couldn’t be completely sure whether the SN could be deactivated or not.

In the case of B.3, the SN knows about the DL activity of the bearers, but doesn’t know if any UL transmission is ongoing for that bearer. 

Observation 2:
For SN terminated SCG bearers, the MN is completely unaware of UL or DL data activity

Observation 3:
For SN terminated split bearers and SN terminated MCG bearers, the SN can not be completely sure about the status of UL data activity over the MCG leg. 

Thus, depending on what kind of bearers the UE is configured with, the MN can not be completely sure about the activity on the UL on the SCG, and thus may not be able to determine by itself if the SCG can be deactivated.  Similarly, the SN can not be completely sure about the activity on the UL on the MCG (e.g. concerning SN terminated split bearers) and may not be able to determine by itself if the SCG can be deactivated. 
Thus, we propose:
Proposal 1:
The MN may reject the SN’s request for the SCG to be deactivated (e.g. if there is an ongoing UL transmission over the MCG concerning an SN terminated split bearer).

Proposal 2:
The SN may reject the MN’s request for the SCG to be deactivated (e.g. if there is an ongoing UL transmission over the SCG concerning an MN terminated split bearer).

On SCG suspension, the network could configure the UE bearers to be all MCG bearers (or split bearers with MCG as the primary path), in order to prevent the scenario of an UL data arriving to an SCG bearer (or split bearer with SCG as the primary path) while the SCG is suspended. However, this will lead to unnecessary back and forth bearer type changes whenever the SCG gets activated/deactivated and may also lead to complexity on how the network decides to activate the SCG based on UL data. 

In the case of an arrival of UL data that belongs to SCG bearers or split bearers with SCG as the primary path, RAN2 has to discuss whether the UE could trigger the SCG resumption by sending a random access request directly to the SN, or the information has to be sent to the SN via the MN. However, if that is agreed, then there are two possible way forwards:

1.  SN sends activity notification message to the MN

2.  SN sends an SN Modification Required message (including an indication to be activated)

Option 2 makes it possible for faster activation be reducing the number of signaling required (from 3 to 2), as option 1 requires a further SN Modification Request/SN Modificaiton Request ACK signaling. Option 1, on the other hand, will lead to a cleaner approach that can be used for SCG activation triggering due to DL or UL data arrival. 
Proposal 3:
Activity notification message can be used by the SN to implicitly trigger SCG activation, regardless of the reason for activation being arrival of DL data or UL data.
Proposal 4:
Whether the MN can reject the SCG activation request from the SN is FFS. 
3 Conclusion
In this contribution, the following observation were made on support of SCG activation/de-activation: 

Observation 1:
For MN terminated split bearers and MN terminated SCG bearers, the MN can not be completely sure about the status of UL data activity over the SCG leg. 

Observation 2:
For SN terminated SCG bearers, the MN is completely unaware of UL or DL data activity

Observation 3:
For SN terminated split bearers and SN terminated MCG bearers, the SN can not be completely sure about the status of UL data activity over the MCG leg. 

Based on these observations, the following conclusions were made:

Proposal 1:
The MN may reject the SN’s request for the SCG to be deactivated (e.g. if there is an ongoing UL transmission over the MCG concerning an SN terminated split bearer).

Proposal 2:
The SN may reject the MN’s request for the SCG to be deactivated (e.g. if there is an ongoing UL transmission over the SCG concerning an MN terminated split bearer).

Proposal 3:
Activity notification message can be used by the SN to implicitly trigger SCG activation, regardless of the reason for activation being arrival of DL data or UL data.
Proposal 4:
Whether the MN can reject the SCG activation request from the SN is FFS. 
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