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1	Introduction
In this paper we further discuss the miscellaneous issues left from previous RAN3 meetings about SCG activation and deactivation.
2	Discussion
2.1 About Activity Notification
In the RAN3 110-e meeting, companies share the common understanding that legacy Xn activity notification message sent between MN and SN can help for the MN/SN to make decision on SCG (de)activation. It is FFS whether the Activity Notification message shall be enhanced, e.g. add new SCG (de)activation suggestion IE.
	RAN3#110e agreements
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.
FFS: Activity notification message sent from MN to SN is helpful for SN to make good 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.



First of all, in our understanding, Activity Notification message cannot be used to explicitly trigger the SCG (de)activation considering the following two issues:
· It is questionable how SN accepts or rejects the SCG activation/deactivation request, e.g. via what message
· Activity notification message does not carry other information related to SCG bearer configuration like SN addition request or SN modification request message.
Then, if the information added in the Activity Notification message is only a suggestion IE, meaning telling the peer RAN node about the preferred SCG state, we wonder what the exact benefit is considering:
· MN/SN can directly initiate SCG (de)activation by its own instead of sending a “suggestion IE” to the peer RAN node and waiting for the peer RAN node to (de)activate the SCG.
· The Activity Notification message is able to provide the peer RAN node with enough information about the current traffic and help the peer RAN node to decide on SCG (de)activation.  
In short, we think the legacy Activity Notification without any enhancement can already well support SCG (de)activation. 
[bookmark: _Toc71277216]No enhancement to the Activity Notification message is needed for the purpose of SCG (de)activation.


2.2 About SCG activation indicator during SN addition
	RAN3#110e agreements
Xn interface: MN initiated SN addition procedure:
Add a new IE in the SN addition request message to indicate at least the de-activation, while the detail code of this new IE is FFS.
E.g., if the IE is set to 1 or not existed, the SCG is requested to activate.  If the IE is set to 0, the SCG is requested to de-activate.
F1 interface: UE context setup procedure
Add a new IE in the UE context setup request message to indicate at least the de-activation, while the detail code of this new IE is FFS.
E.g., if the IE is set to 1 or not existed, the SCG is requested to activate.  If the IE is set to 0, the SCG is requested to de-activate. 



Another issue discussed in the previous meeting is that during SN addition do we need one indicator with two code points to indicate SCG activation and SCG deactivation respectively, or one indicator with one code point is enough to indicate SCG deactivation when applicable (i.e., it by default means SCG activation if the indicator is absent). 
In our view, both can work, but since in legacy when there is no SCG (de)activation indicator in the SN addition message the SCG is by default activated, we believe it is not really necessary to add the code point for SCG activation. 
[bookmark: _Toc71277217]No need to indicate SCG activation explicitly in the SN addition message, i.e. the SCG is by default activated unless a SCG deactivation indicator is received. 

2.3 Support of SCG (de)activation over E1 interface
	RAN3#110e agreements
Open issue 5: Whether E1AP shall be enhanced to support of SCG (de)activation, if included, the Bearer Context Setup procedure enhancement shall be aligned with X2/Xn/F1AP. 
Open issue 6: Whether E1AP shall be enhanced to support of SCG (de)activation, if included, the Bearer Context Modification enhancement shall be aligned with X2/Xn/F1AP.



Another FFS point left from last meeting is whether E1AP shall be enhanced to support SCG (de)activation. In our view, CU-UP handles the buffer of PDCP and upper layers, thus it makes sense to at least keep CU-UP aware of the SCG (de)activation decision considering:
· If the SCG is deactivated, CU-UP might temporarily buffer received DL data packet without delivering them to DU until the SCG is activated again.
· If the CU-UP receives a SCG deactivation indicator from CU-CP, upon DL data arrival at SCG bearer, CU-UP may reject the SCG deactivation
[bookmark: _Toc71277343]It is beneficial for CU-UP to be aware of the SCG (de)activation.
[bookmark: _Toc71277218]RAN3 supports E1AP enhancement for SCG (de)activation.

With respect to the exact E1 interface impact, the following issues should be investigated:
· Issue#1: How does the MN gNB-CU-UP involve in the SCG activation/deactivation decision? i.e. if gNB-CU-UP can initiate the SCG activation/deactivation or only provide assisting information for gNB-CU-CP to decide.
· Issue#2: How does MN/SN gNB-CU-CP inform MN/SN gNB-CU-UP about the SCG activation/deactivation?

Issue#1: Whether and how does the MN gNB-CU-UP involve in the SCG activation/deactivation decision? i.e. if gNB-CU-UP can initiate the SCG activation/deactivation or only provide assisting information for gNB-CU-CP to decide.
In the legacy, gNB-CU-UP can keep gNB-CU-CP updated about the activity of each UE bearer via Bearer Context Inactivity Notification procedure. Therefore, gNB-CU-CP will be aware if the MN terminated SCG bearer is currently active or inactive and then initiate the SCG activation/deactivation accordingly. 
For example, when both the MN terminated SCG bearers (i.e. indicated by gNB-CU-UP), and the SN terminated SCG bearers (i.e. indicated by Xn Activity Notification message) are inactive, MN gNB-CU-CP may decide to deactivate the SCG. When any of the MN terminated SCG bearers or the SN terminated SCG bearers becomes active, MN gNB-CU-CP initiates the SCG activation. 
	TS 38.463


Figure 8.3.6.2-1: Bearer Context Inactivity Notification procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending the BEARER CONTEXT INACTIVITY NOTIFICATION message to the gNB-CU-CP.
If the Activity Notification Level was set to “DRB” during the Bearer Context establishment, the gNB-CU-UP shall include the DRB Activity List IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message.
If the Activity Notification Level was set to “PDU Session” during the Bearer Context establishment, the gNB-CU-UP shall include the PDU Session Resource Activity List IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message.
If the Activity Notification Level was set to “UE” during the Bearer Context establishment, the gNB-CU-UP shall include the UE Activity IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message.



Therefore, it seems enough to let gNB-CU-CP to initiates the SCG activation/deactivation based on the assisting information from gNB-CU-UP.
It is also worth mentioning that different from the cooperation between MN and SN, wherein SN is the owner of the SCG resources and thus can initiated SCG (de)activation by sending a SN modification required message, CU-CP has full control on CU-UP resources that thus it’s more clear for CU-UP to only provide assisting information to CU-CP. 
[bookmark: _Toc71277219]It is upon gNB-CU-CP to initiate the SCG activation/deactivation based on the assisting information from gNB-CU-UP.

Issue#2: Whether and how does MN/SN gNB-CU-CP inform MN/SN gNB-CU-UP about the SCG activation/deactivation?
When MN gNB-CU-CP decides to activate or deactivate the SCG, gNB-CU-CP should inform the MN gNB-CU-UP about it, so that the gNB-CU-UP can restart or stop pushing any downlink data in the buffer to lower layers. To achieve this, an explicit SCG activation/deactivation indicator can be added to the E1 message sent from gNB-CU-CP to gNB-CU-UP:
· During SN addition, explicit SCG deactivation indicator can be added in the BEARER CONTEXT SETUP REQUEST message to inform gNB-CU-UP about the SCG states. If the SCG deactivation indicator is absent, it means SCG activation. 
· During bearer context modification, gNB-CU-CP informs gNB-CU-UP about SCG activation/deactivation by introducing new indicator with two codepoints (i.e. one for SCG activation and one for SCG deactivation) in BEARER CONTEXT MODIFICATION REQUEST message.
Similar method can be used for SN gNB-CU-CP to inform SN gNB-CU-UP about the SCG activation/deactivation.
[bookmark: _Toc71277220]During SN addition, explicit SCG deactivation indicator can be added in the BEARER CONTEXT SETUP REQUEST message to inform gNB-CU-UP about the SCG states. If the SCG deactivation indicator is absent, it means SCG activation. 
[bookmark: _Toc71277221]During SN modification, gNB-CU-CP can inform gNB-CU-UP about SCG activation/deactivation by introducing new indicator with two codepoints (i.e. one for SCG activation and one for SCG deactivation) in BEARER CONTEXT MODIFICATION REQUEST message.

2.4 Support of UE triggered SCG activation
	RAN2#113e Agreements
1a 	SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.



In RAN2#113e meeting, it has been agreed to support UE triggered SCG activation. In our understanding, UE triggered SCG activation can happen in the following two scenarios:
· When SCG is deactivated, there is no UL and DL transmission in SCG radio bearers either terminated in MN or SN. When there is DL data arrival at SCG radio bearer, depending on whether it’s MN or SN terminated, MN or SN could initiate the SCG activation for the DL data arrival. Similarly, when there is UL data arrival at SCG radio bearer, UE shall initiate the SCG activation. 
· In another scenario, if UE is configured to support fast MCG link recovery, UE is supposed to send a MCG link failure information via SCG and forwarded to MN via SN. If the SCG is deactivated at the time when MCG link fails, UE has to first activate the SCG before sending the MCG link failure information. 
[bookmark: _Toc68248326][bookmark: _Toc61362024][bookmark: _Toc71277344][bookmark: _Toc68248327]UE may trigger SCG activation in the following two scenarios:
a. [bookmark: _Toc71277345][bookmark: _Toc68248328]Upon UL data arrival at SCG radio bearer and SCG is deactivated
b. [bookmark: _Toc71277346]Upon MCG failure and fast MCG link recovery is configured

With respect to RAN3 impact, one issue worth discussion is if the UE triggered SCG activation has to be distinguished from MN or SN triggered SCG activation. For example, it could be beneficial for the MN to understand if the received SCG activation request from SN is triggered by SN itself or triggered by UE, MN might treat them differently. 
[bookmark: _Toc71277222]RAN3 discusses if it’s needed to distinguish UE triggered SCG activation from NW (i.e. MN or SN) triggered SCG activation, e.g. in SN modification request/required message.
3	Conclusion
Based on the discussion above, we observe:
Observation 1	It is beneficial for CU-UP to be aware of the SCG (de)activation.
Observation 2	UE may trigger SCG activation in the following two scenarios:
a.	Upon UL data arrival at SCG radio bearer and SCG is deactivated
b.	Upon MCG failure and fast MCG link recovery is configured

Based on the discussion above, we propose:
Proposal 1	No enhancement to the Activity Notification message is needed for the purpose of SCG (de)activation.
Proposal 2	No need to indicate SCG activation explicitly in the SN addition message, i.e. the SCG is by default activated unless a SCG deactivation indicator is received.
Proposal 3	RAN3 supports E1AP enhancement for SCG (de)activation.
Proposal 4	It is upon gNB-CU-CP to initiate the SCG activation/deactivation based on the assisting information from gNB-CU-UP.
Proposal 5	During SN addition, explicit SCG deactivation indicator can be added in the BEARER CONTEXT SETUP REQUEST message to inform gNB-CU-UP about the SCG states. If the SCG deactivation indicator is absent, it means SCG activation.
Proposal 6	During SN modification, gNB-CU-CP can inform gNB-CU-UP about SCG activation/deactivation by introducing new indicator with two codepoints (i.e. one for SCG activation and one for SCG deactivation) in BEARER CONTEXT MODIFICATION REQUEST message.
Proposal 7	RAN3 discusses if it’s needed to distinguish UE triggered SCG activation from NW (i.e. MN or SN) triggered SCG activation, e.g. in SN modification request/required message.
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