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Start Change

[bookmark: _Toc20612078]10.12	Activity Notification
[bookmark: _Toc20612079]10.12.1	EN-DC
The Activity Notification function is used to report user plane activity within SN resources. It can either report inactivity or resumption of activity after inactivity was reported. In EN-DC the Activity Reporting is provided from the SN only. The MN may take further actions.


Figure 10.12.1-1: Support of Activity Notification in EN-DC
Support of Activity Notification in EN-DC is used to keep the MN informed about user traffic activity in resources owned by the SN. The MN may take appropriate action upon receiving such notification.
1.	The SN informs the MN about user data inactivity of resources owned by the SN.
2.	The MN decides to keep SN resources.
3.	After a while the SN reports resumption of user plane activity.

[bookmark: _Toc20612080]10.12.2	MR-DC with 5GC
The Activity Notification function is used to report user plane activity within SN resources or to report a RAN Paging Failure event to the SN. It can either report inactivity or resumption of activity after inactivity was reported. In MR-DC with 5GC the Activity Reporting is provided from the SN only. The MN may take further actions. RAN Paging Failure Reporting is provided from the MN only.
MR-DC with 5GC Activity Notification


Figure 10.12.2-1: Support of Activity Notification in MR-DC with 5GC
1.	The SN notifies the MN about user data inactivity.
2.	The MN decides further actions that impact SN resources (e.g. send UE to RRC_INACTIVE, bearer reconfiguration). In the case shown, MN takes no action.
3.	The SN notifies the MN that the (UE or PDU Session or QoS flow) is no longer inactive.

MR-DC with 5GC with RRC_INACTIVE
The Activity Notification function may be used to enable MR-DC with 5GC with RRC_INACTIVE operation. The MN node may decide, after inactivity is reported from the SN and also MN resources show no activity, to send the UE to RRC_INACTIVE. Resumption to RRC_CONNECTED may take place after activity is reported from the SN for SN terminated bearers.
RRC Resume towards the old MN without SN change:





Figure 10.12.2-2: RRC Resume towards the old MN without SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
Figure 10.12.2-2 shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures if UE resume torwards the old MN without SN change in order to keep the higher layer MR-DC configuration established for UEs in RRC_INACTIVE, including NG and Xn interface C-plane, U-plane and bearer contexts established while lower layer MCG and SCG resources are released. When the UE transits successfully back to RRC_CONNECTED, lower layer MCG and SCG resources are established afterwards by means of RRC Connection Reconfiguration.
Editors Note: RRC related details are FFS.
Editors Note: Figure 10.12.2-2 depicts the case where the UE when coming back to RRC_CONNECTED consumes radio resources from the same SN and MN as before it was sent to RRC_INACTIVE. Whether further scenarios need to be depicted needs further discussions.
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 release lower layers or suspend the lower layers.
5.	The UE is sent to RRC_INACTIVE.
6-8.	After a period of inactivity, upon activity notification from the SN, a RAN paging trigger event occursthe UE returns to RRC_CONNECTED.
9.	If the UE has been successfully reached, it attempts to resume from RRC_INACTIVE.
910/1011.	The MN triggers the MN initiated SN Modification procedure to re-establish or restart lower layers. The SN provides configuration data within an SN RRC configuration message.
12/13.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC Resume message including the target SN RRC reconfiguration message. The UE applies the new configuration and sends the MN RRC Resume complete message, including the SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC Resume message, it performs the actions upon going to RRC_IDLE.
14.	If the RRC Resume procedure was successful, the MN informs the target SN via the SN Reconfiguration Complete message with the included SN RRC response message for the target SN, if received from the UE.
15.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.

11-14.	The RRCConnectionReconfiguration procedure commences.
RRC Resume towards the old MN with SN change:


Figure 10.12.2-x: RRC Resume towards the old MN with SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
Figure 10.12.2-x shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures if UE resume torwards the old MN with SN change in order to keep the higher layer MR-DC configuration established for UEs in RRC_INACTIVE, including NG and Xn interface C-plane, U-plane and bearer contexts established.
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 release lower layers or suspend the lower layers.
5.	The UE is sent to RRC_INACTIVE.
6-8.	After a period of inactivity, upon activity notification from the SN, a RAN paging trigger event occurs.
9.	If the UE has been successfully reached, it attempts to resume from RRC_INACTIVE.
10/13.	The MN triggers the MN initiated SN change procedure as described in clause 10.5.2.
14/15.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC Resume message including the target SN RRC reconfiguration message. The UE applies the new configuration and sends the MN RRC Resume complete message, including the SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC Resume message, it performs the actions upon going to RRC_IDLE.
16.	If the RRC Resume procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the included SN RRC response message for the target SN, if received from the UE.
17.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.

RRC Resume towards the new MN with/without SN change:


Figure 10.12.2-y: RRC Resume towards the new MN with/without SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
Figure 10.12.2-y shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures if UE resume torwards the new MN with/without SN change in order to keep the higher layer MR-DC configuration established for UEs in RRC_INACTIVE, including NG and Xn interface C-plane, U-plane and bearer contexts established.
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 release lower layers or suspend the lower layers.
5.	The UE is sent to RRC_INACTIVE.
6-8.	After a period of inactivity, upon activity notification from the SN, a RAN paging trigger event occurs.
9.	If the UE has been successfully reached, it attempts to resume from RRC_INACTIVEMN.
10/11.	The target MN, if is able to resolve the source MN identity contained in the I-RNTI from the RRC Resume message, requests the source MN to provide UE Context. The source MN responds to the target MN with the RETRIEVE UE CONTEXT RESPONSE ssage. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the RETRIEVE UE CONTEXT RESPONSE message.
12.	If the target MN decides to keep the source SN, the target MN sends the SN Addition Request to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
13.	The (target) SN replies with the SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
14.	The target MN sends the XN-U Address Indication message to the source MN to transfer data forwarding information.In this message, the target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 12 and step 13.
15/16. The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
17. The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target node.
14/15.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC Resume message including the target SN RRC reconfiguration message. The UE applies the new configuration and sends the MN RRC Resume complete message, including the SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC Resume message, it performs the actions upon going to RRC_IDLE.
16.	If the RRC Resume procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the included SN RRC response message for the target SN, if received from the UE.
17.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.
18/19.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC Resume message including the target SN RRC reconfiguration message. The UE applies the new configuration and sends the MN RRC Resume complete message, including the SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC Resume message, it performs the actions upon going to RRC_IDLE.
20.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.
21.	If the RRC Resume procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the included SN RRC response message for the target SN, if received from the UE.
22.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 3:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
22.	The target MN initiates the UE Context Release procedure towards the source MN.
23.	Upon reception of the UE Context Release message from source MN, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 15.

End of Change
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