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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643][bookmark: OLE_LINK1][bookmark: OLE_LINK2]The WID “Further Multi-RAT Dual-Connectivity enhancements” was approved at RAN#86 [1] and revised at RAN#88e [2], 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 the last RAN2 #111e meeting, this issue was discussed and achieved some progress as below.
FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc.)
FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG
FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM
The first bullet is useful for RAN3 to further discuss. This paper addresses on MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control of SCG activation/deactivation mechanism.
2. Discussion
2.1 Review of SCG (de)activation in Rel-16
In Rel-16, seen the following figure in TS37.340, when the MN decides to send the UE to RRC_inactive mode, it will trigger MN initiated SN modification procedure to deactivate SCG, and when the MN decides to return the UE to RRC_connected mode, it will also trigger MN initiated SN modification procedure to activate SCG.


Figure 1: In Rel-16, support of Activity Notification in MR-DC with 5GC with RRC_Inactive - SCG configuration suspended in SN
Observation 1: In Rel-16, it is the MN to control SCG deactivation and SCG activation, when SCG is deactivated, the UE is RRC_inactive mode.
2.2 Design of SCG (de)activation in Rel-17
According to the new revised WID, in case of SCG deactivation, different from that in Rel-16, we shall support UE in RRC_connected mode in Rel-17.
Observation 2: In Rel-17, when SCG is deactivated, the UE can be in RRC_connected mode and the RRC (connection) Release procedure is not used.
Whether the MN is allowed to request the UE to deactivate/activate SCG
In Rel-16, after the SN notifies the MN about user data inactivity for SN terminated bearers via Activity Notification message from SN to MN, if the MN decides to send the UE to RRC_inactive, then the MN will use MN initiated SN modification procedure to request SCG deactivation and SCG activation. 
In Rel-17, similarly, after receiving Activity Notification message, when the MN decides to keep the UE in RRC_connected, it is straightforward that the MN can reuse MN initiated SN modification procedure to request SCG deactivation and SCG activation.
Proposal 1: In Rel-17, the MN can keep the UE in RRC_connected and request the SN to (de)activate SCG.
Whether the SN is allowed to request the UE to deactivate/activate SCG
In Rel-16, we have discussed that in case of UE power saving preference and UE overheat, the UE can send UE Assistance information (UAI) via RRC transfer message or via SRB3 to the SN, transparently to the MN, then the SN can decide to trigger SN initiated SN release procedure.
Meanwhile, in Rel-15, seen figure 2 in TS38.423, the Activity notification message is allowed to be sent from the MN to the SN and also from the SN to the MN


Figure 2: In Rel 15, Activity Notification
So that, it is allowed for the MN to notify the SN about user data inactivity for MN terminated bearers. In other word, after receiving activity noditification message from MN, the SN is allowed to decide to deactivate and activate SCG.
Proposal 2: In Rel-17, the SN can decide to (de)activate SCG directly.
Considering latency and efficiency for SCG (de)activation, RAN2 has not decided by either RRC signalling or MCE CE to (de)activate SCG. In our view, for the case of SN initiated SCG (de)activation, when SRB3 configured, it is much benefit that the SN sends SCG (de)activation indication to UE directly, without MN involved, seen figure 3 in TS37.340.


Figure 3: In Rel-15, SN Modification – SN initiated without MN involvement
Meanwhile, for the case of SN initiated SCG (de)activation, when SRB3 is not used, it is similar to existing SN initiated SN modification procedure, seen figure 4 in TS37.340.


Figure 4: Rel 15, Transfer of an NR RRC message to/from the UE
Proposal 3: In Rel-17, when the SN decides to (de)activate SCG, the SN sends RRC reconfiguration message to UE, transparently to MN by SRB1 or SRB3.
2.4 MN initiated and SN initiated SCG (de)activation Procedures
Although the final SCG (de)activation signalling and procedure are depended on RAN2 progress, it is still useful for RAN3 to design the complete MN/SN initiated SCG (de)activation flow chat.

10.xx Support of SCG deactivation and activation
10.xx.1 MN initiated SCG (de)activation Procedure


Figure 5: MN initiated SCG (de)activation
1.	The SN notifies the MN about user data inactivity for SN terminated bearers.
2.	The MN decides to keep the UE in RRC_CONNECTED and request SCG deactivation.
3/4.	The MN triggers the MN initiated SN Modification procedure, requesting the SN to suspend lower layers.
5/6.	The UE is kept in RRC_CONNECTED and de-activates SCG.
7-9.	After a period of inactivity, upon activity notification from the SN, the MN decides to request SCG activation.
10/11.	The MN initiates the MN initiated SN modification procedure to resume the SCG lower layers. If the SCG configuration needs to be updated, the SN provides the configuration data within an SN RRC configuration message.
12/13.	The RRC (Connection) Reconfiguration procedure commences. If the SCG configuration is to be updated, the new configuration is provided in the RRC(Connection)Reconfiguration message.
14.	The MN informs the SN that the UE has completed the reconfiguration procedure successfully, via the SN Reconfiguration Complete message, including the SN RRC response message, if received from the UE.
15.	If instructed, the UE performs synchronisation towards the PSCell of the SN.

10.xx.2 SN initiated SCG (de)activation Procedure (when SRB3 is used)


Figure 6: SN initiated SCG (de)activation (when SRB3 is used)
1. 	The MN sends Activity Notification message to the SN, or the UE sends UE Assistance Information message including UE power saving to the SN through SRB3.
2/2a.	The SN decides to deactivate SCG, it informs the MN of Suspend SCG via SN initiated SN modification required procedure.
3.	The SN sends the SN RRC reconfiguration message including SCG-SuspendConfig to the UE through SRB3.
4.	The UE deactivates SCG and replies with the SN RRC reconfiguration complete message. If the SCG configuration is to be updated, the new configuration is provided in the RRC(Connection)Reconfiguration message.
5-7a.	After a period of inactivity, upon activity notification from the MN, or upon UL data arrival, the SN decides to re-activates SCG and then it informs the MN of Restored SCG via SN initiated SN modification required procedure.
8.	The UE performs synchronisation towards the PSCell of the SN.
9. 	The SN sends the SN RRC reconfiguration message including RestoredSCG to the UE through SRB3.
10	The UE re-actives SCG and replies with the SN RRC reconfiguration complete message. If the SCG configuration is to be updated, the new configuration is provided in the RRC (Connection)Reconfiguration message.

10.xx.3 SN initiated SCG (de)activation Procedure (when SRB3 is not used)


Figure 7: SN initiated SCG (de)activation (when SRB3 is not used)
1/2. 	The MN sends Activity Notification message to the SN, or the UE sends ULInformationTransferMRDC message including UE assistance information to UE transparently to the MN then the MN initiates the RRC Transfer procedure
3/3a. The SN decides to deactivate SCG, it initiates the procedure by sending the SN Modification Required to the MN including the SN RRC reconfiguration message and SCG-SuspendConfig.
4.	The MN forwards the SN RRC reconfiguration message to the UE including it in the RRC reconfiguration message.
5.	The UE deactivates SCG and applies the new configuration and replies with the RRC reconfiguration complete message by including the SN RRC reconfiguration complete message.
6.	The MN forwards the NR RRC response message, if received from the UE, to the SN in the SgNB Modification Confirm message.
7-10a.	After a period of inactivity, upon activity notification from the MN, or upon UL data arrival, the SN decides to re-activates SCG. The SN initiates the procedure by sending the SN Modification Required to the MN including the SN RRC reconfiguration message and RestoredSCG.
11.	The MN forwards the SN RRC reconfiguration message to the UE including it in the RRC reconfiguration message.
12.	The UE re-actives SCG and applies the new configuration and replies with the RRC reconfiguration complete message by including the SN RRC reconfiguration complete message.
13. The MN forwards the NR RRC response message, if received from the UE, to the SN in the SgNB Modification Confirm message.
14. If instructed, the UE performs synchronisation towards the PSCell of the SN.

3. Conclusion
After the above analysis, we provide the following observations and proposals
Observation 1: In Rel-16, it is the MN to control SCG deactivation and SCG activation, when SCG is deactivated, the UE is RRC_inactive mode.
Observation 2: In Rel-17, when SCG is deactivated, the UE can be in RRC_connected mode and the RRC (connection) Release procedure is not used.
Proposal 1: In Rel-17, the MN can keep the UE in RRC_connected and request the SN to (de)activate SCG.
Proposal 2: In Rel-17, the SN can decide to (de)activate SCG directly.
Proposal 3: In Rel-17, when the SN decides to (de)activate SCG, the SN sends RRC reconfiguration message to UE, transparently to MN by SRB1 or SRB3.
The corresponding draftCR for TS37.340 is R3-205991 Draft CR37340 for SCG deactivation and activation.
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