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Introduction
The [Post111-e][919][eDCCA] email discussion [1] has focused on the UE behaviors when SCG is de-activated. In this contribution, we focus on remaining aspects, i.e. SCG de-activation/re-activation signalling flow and inter-node interaction.
Discussion
The SCG de-activation/re-activation (i.e. SCG suspend/resume) mechanism developed in Rel-16 is illustrated in the following figure captured from TS 37.340 [2]:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////


Figure 10.12.2-3 [2]: Support of Activity Notification in MR-DC with 5GC with RRC_Inactive - SCG configuration suspended in SN
Figure 10.12.2-3 shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures in order to keep the full MR-DC NG-RAN resources established for UEs in RRC_INACTIVE. When the UE transits successfully back to RRC_CONNECTED, lower layer MCG and SCG configurations are restored or reconfigured by means of RRC (Connection) Resume.
1.	The SN notifies the MN about user data inactivity for SN terminated bearers.
2.	The MN decides to send the UE to RRC_INACTIVE.
3/4.	The MN triggers the MN initiated SN Modification procedure, requesting the SN to suspend lower layers.
5.	The UE is sent to RRC_INACTIVE.
6-7.	After a period of inactivity, the MN receives activity notification from the SN.
8.	The MN decides whether to reactivate the SN terminated bearers. If (e.g. due to UE mobility), the MN decides not to reactivate the SN terminated bearers, it initiates the MN initiated SN release procedure, rather than the MN initiated SN modification procedure in steps 9/10. If the MN decides to return the UE to RRC_CONNECTED, the network triggered state transition from RRC_INACTIVE to RRC_CONNECTED commences as described in clause 9.2.2.4.2 in TS 38.300 [3].
9/10.	The MN triggers 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.
11/12.	The UE is instructed to resume both the MCG and the SCG. If the SCG configuration is to be updated, the new configuration is provided in the RRC(Connection)Resume message.
13.	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.
14.	The UE performs synchronisation towards the PSCell of the SN.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Namely, MN, once notified about data inactivity from the SN, may decide to send the UE to INACTIVE (if there is no data activity in the MN side either), which triggers the MN-initiated SN modification procedure to suspend the SN’s lower layers. The UE is then moved to INACTIVE where both MCG and SCG are suspended. A data activity notification from the SN triggers RAN paging and subsequent resume request from the UE (if MN decides to return the UE to CONNECTED), for which the MN restores SCG and triggers the MN-initiated SN modification procedure to resume the SN’s lower layers. RRC(Connection)Resume follows and restores SCG in the UE side. The UE’s SCG may be reconfigured while being restored. 
The main limitation in this Rel-16 SCG de-activation/re-activation is that there is no way to control SCG only in the UE. In the NW side, we already have mechanisms to activate/de-activate lower layers in the SN side only, however, in Rel-16, both MCG and SCG had to be suspended by sending the UE to INACTIVE. 
[bookmark: _Hlk47443981]As a result, more granular control was not possible. In NR, SN is usually configured for capacity-boosting and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated while being served by the MN. The SCG-only de-activation/re-activation could save network and UE energy consumption while maintaining connection.
Observation 1: In Rel-16, SCG-only de-activation/re-activation was not possible. Both MCG and SCG had to be suspended by sending the UE to INACTIVE.
Observation 2: In NR, SN usually serves as capacity-booster and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated for saving NW and UE energy consumption while maintaining connection with the MN.
The overall procedural flow for such SCG-only de-activation/re-activation can be as follows:



Figure 1: A call flow for SCG-only de-activation/re-activation
Based on notification from SN (user data activity or radio related event such as blockage), MN may decide to de-activate/re-activate SCG, and request the SN to suspend/resume lower layers. The existing RAN3 signalling mechanism for Rel-16 can be re-used for this purpose. Accordingly, RRC reconfiguration message from the MN can be enhanced to indicate the UE of SCG-only de-activation or re-activation, or such de-activation command can come from SN RRC message. If SN RRC is not suspended while SCG is de-activated, SN RRC can be further used for re-activation.
Or alternatively, instead of RRC, a MAC CE based or DCI based de-activation/re-activation of SCG can be sent from MN, which can be quicker. 
[bookmark: _Hlk47452816]We think RRC based approach can be baseline for our discussion. Other enhancements (e.g. MAC CE or DCI based) or optimization can be further studied.
Observation 4: SCG-only de-activation/re-activation can re-use the existing Rel-16 RAN3 signalling mechanisms. 
Observation 5: The impact is on RAN2, for which RRC reconfiguration (either from MN or from SN) can be enhanced to indicate the UE of SCG-only de-activation or re-activation.
Observation 6: Alternatively, instead of RRC, MAC CE based or DCI based de-activation/re-activation of SCG can be considered.
[bookmark: _Hlk47454326]Proposal 1: For SCG-only de-activation/re-activation signalling, RAN2 to agree RRC as the baseline.
Proposal 2: FFS on other enhancements (e.g. MAC CE or DCI based) or optimization.
Conclusion
In the present contribution we make the following observations:
Observation 1: In Rel-16, SCG-only de-activation/re-activation was not possible. Both MCG and SCG had to be suspended by sending the UE to INACTIVE.
Observation 2: In NR, SN usually serves as capacity-booster and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated for saving NW and UE energy consumption while maintaining connection with the MN.
Observation 4: SCG-only de-activation/re-activation can re-use the existing Rel-16 RAN3 signalling mechanisms. 
Observation 5: The impact is on RAN2, for which RRC reconfiguration (either from MN or from SN) can be enhanced to indicate the UE of SCG-only de-activation or re-activation.
Observation 6: Alternatively, instead of RRC, MAC CE based or DCI based de-activation/re-activation of SCG can be considered.
Based on the discussion in the present contribution and the observations above we propose: 
[bookmark: _GoBack]Proposal 1: For SCG-only de-activation/re-activation signalling, RAN2 to agree RRC as the baseline.
Proposal 2: FFS on other enhancements (e.g. MAC CE or DCI based) or optimization.
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