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1 Introduction 
Rel-17 RAN3 discussions on Signalling support for SCG activation/deactivation in MR-DC systems started in the last RAN3 #110-e meeting; see [1], [2]. Agreements on some basic, key proposals were made and good progress was achieved through email (offline) discussions and online meeting. The following are the agreements made in the last RAN3 #110-e meeting.  Agreements:

· MN initiated SN modification procedure can be used for support of SCG (de)activation, and SN can decide whether to accept or reject SCG (de)activation request after receiving SN modification request message.
· Activity Notification message sent from SN to MN, can be used for the MN to make final decision on SCG (de)activation. It is FFS whether no spec impacts or the Activity Notification message shall be enhanced, e.g., add a new SCG (de)activation suggestion IE.
· MN can initiate SCG (de)activation during SN addition procedure, SN can decide whether to accept or reject SCG (de)activation request after receiving SN addition request message, FFS on how to reject it.


[bookmark: _Hlk47300720]In this contribution, we discuss in some detail SN initiated SCG deactivation and activation procedures. The signaling for MN initiated SCG deactivation and activation procedures is similar to that for SN initiated procedures in the sense that similar ideas apply and is therefore omitted from discussion here.  
2 SN initiated SCG activation 
SN initiated SCG activation can make use of the SN Modification procedure. The overall call-flow is shown in Figure 1.
Step 1: If DL data arrives or throughput increases on SN terminated bearers that requires the use of SCG resources, SN may decide to transmit SN Modification Required message to MN to initiate the activation procedure.
Proposal 1a. SN transmits SN Modification Required message to MN to initiate the activation procedure.
Observation 1a. In the SN Modification Required message, SN can provide an “SCG activation” indication so that MN knows the purpose for which the procedure has been initiated.   
Proposal 2a. In the SN Modification Required message, SN includes an “SCG activation” indication IE.


[bookmark: _Ref61517819]Figure 1: SN initiated SCG activation
Step 2: If MN accepts the SCG activation request, MN transmits SN Modification Confirm to the SN. 
Observation 2a. It should be allowed for the MN to reject the SCG activation request, e.g., MN may reject if it temporarily lacks resources, as for example, to handle the traffic load of SN terminated split bearers.
Proposal 3a. If MN accepts the SCG activation request, MN transmits SN Modification Confirm to the SN.
Proposal 4a. If MN rejects the SCG activation request, MN transmits SN Modification Refuse to the SN including an appropriate cause value.
If MN accepts the SCG activation request, upon receiving SN Modification Confirm, SN transitions to SCG activated state with its associated behaviour.
Steps 3, 4: MN transmits SCG Activation command to the UE for transitioning the UE to SCG activated. UE responds with an acknowledge message to the SCG Activation command.   
3 SN initiated SCG deactivation
SN initiated SCG deactivation can use SN Modification and Activity Notification procedures. 
The first call-flow that we discuss is very similar to that for SN initiated SCG activation and is shown in Figure 2.


[bookmark: _Ref61527066]Figure 2: SN initiated SCG deactivation
Step 1:  If DL data finishes on SCG resources, SN may decide to transmit SN Modification Required message to MN to initiate the deactivation procedure.  
We have a similar set of proposals as for SCG activation.   
Proposal 1b. SN transmits SN Modification Required message to MN to initiate the deactivation procedure.
Observation 1b. In the SN Modification Required message, SN can provide an “SCG deactivation” indication so that MN knows the purpose for which the procedure has been initiated.   
Proposal 2b. In the SN Modification Required message, SN includes an “SCG deactivation” indication IE.
Step 2: We have a similar set of proposals as for SCG activation.
Observation 2b. It should be allowed for the MN to reject the SCG deactivation request, e.g., MN may reject if it determines that there is data activity or data in the MN buffer for MN terminated split bearers that require SCG resources.
Proposal 3b. If MN accepts the SCG deactivation request, MN transmits SN Modification Confirm to the SN.
Proposal 4b. If MN rejects the SCG deactivation request, MN transmits SN Modification Refuse to the SN including an appropriate cause value.
Steps 3, 4 are similar to the SCG activation case.
Proposals 1a, 1b, …, 4a, 4b, can be combined as follows.
Proposal 1. SN transmits SN Modification Required message to MN to initiate the (de)activation procedure.
Proposal 2. In the SN Modification Required message, SN includes an “SCG (de)activation” indication IE.
Proposal 3. If MN accepts the SCG (de)activation request, MN transmits SN Modification Confirm to the SN.
Proposal 4. If MN rejects the SCG (de)activation request, MN transmits SN Modification Refuse to the SN including an appropriate cause value.
It is also possible that Activity Notification procedure is used instead of the SN Modification procedure. We have the following observation indicating such a scenario.  
Observation 3. In the case that SN knows that there are no MN terminated bearers that use SCG resources, Activity Notification procedure can be used for SCG deactivation.
Observation 4. The advantage of using Activity Notification procedure (whenever possible) instead of SN Modification procedure, is that the overall delay of the SCG deactivation procedure can be lower.
The call-flow using Activity Notification is shown in Figure 3.


[bookmark: _Ref61528928]Figure 3: SN initiated SCG deactivation using Activity Notification
Since there are no MN terminated bearers that use SCG resources, there may not exist any reason for MN to reject the deactivation request so that it does not need to send any message to the SN in that case.
We have the following proposal.
Proposal 5. SN may transmit the Activity Notification message to MN to initiate the deactivation procedure, including an “SCG deactivation” indication IE in the message.
In case MN still decides to reject the deactivation request (for whatever reason), it can do so by using the SN Modification procedure. The call-flow in that case is shown in Figure 4.
Proposal 6. Upon receiving the Activity Notification message from SN, if MN decides to reject the deactivation request, MN transmits SN Modification Request to SN including an “SCG deactivation reject” indication IE.



[bookmark: _Ref61529902]Figure 4: SN initiated SCG deactivation request rejection by MN
4 Conclusions
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN3 discuss the following observations and proposals for SN initiated SCG activation and deactivation:

Proposal 1. SN transmits SN Modification Required message to MN to initiate the (de)activation procedure.
Observation 1. In the SN Modification Required message, SN can provide an “SCG (de)activation” indication so that MN knows the purpose for which the procedure has been initiated.
Proposal 2. In the SN Modification Required message, SN includes an “SCG (de)activation” indication IE.
Observation 2a. It should be allowed for the MN to reject the SCG activation request, e.g., MN may reject if it temporarily lacks resources, as for example, to handle the traffic load of SN terminated split bearers.
Observation 2b. It should be allowed for the MN to reject the SCG deactivation request, e.g., MN may reject if it determines that there is data activity or data in the MN buffer for MN terminated split bearers that require SCG resources.
Proposal 3. If MN accepts the SCG (de)activation request, MN transmits SN Modification Confirm to the SN.
Proposal 4. If MN rejects the SCG (de)activation request, MN transmits SN Modification Refuse to the SN including an appropriate cause value.
Observation 3. In the case that SN knows that there are no MN terminated bearers that use SCG resources, Activity Notification procedure can be used for SCG deactivation.
Observation 4. The advantage of using Activity Notification procedure (whenever possible) instead of SN Modification procedure, is that the overall delay of the SCG deactivation procedure can be lower.
Proposal 5. SN may transmit the Activity Notification message to MN to initiate the deactivation procedure, including an “SCG deactivation” indication IE in the message.
Proposal 6. Upon receiving the Activity Notification message from SN with indication to deactivate SCG, if MN decides to reject the deactivation request, MN transmits SN Modification Request to SN including an “SCG deactivation reject” indication IE.
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