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Start of Change

10.12.2
MR-DC with 5GC

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 MR-DC with 5GC the Activity Reporting is provided from the SN only. The MN may take further actions.

MR-DC with 5GC Activity Notification
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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.
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Figure 10.12.2-2: Support of Activity Notification in MR-DC with 5GC with RRC_Inactive without MN change
Figure 10.12.2-2 shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures 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.
The MN triggers the MN initiated SN Modification procedure, requesting the SN to release lower layers.
4. The SN sends SN Modification Request Acknowledge message containing inter-node message.
5.
The UE is sent to RRC_INACTIVE.

6-8.
After a period of inactivity, upon activity notification from the SN, the UE returns to RRC_CONNECTED.

9/10.
The MN triggers the MN initiated SN Modification procedure to re-establish lower layers. The SN provides configuration data within an SN RRC configuration message.

11-14.
The RRCConnectionReconfiguration procedure commences.
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Figure 10.12.2-3: Support of Activity Notification and RRC resume in MR-DC with 5GC with MN change
Figure 10.12.2-3 shows how Activity Notification function interacts with RAN RRC resume procedure and Xn interface procedures for RRC_INACTIVE in order to retrieve UE context for new MN and release old SN in the scenario that UE trigger RRC resume towards a new MN for the reason of UL data, RAN paging or RNAU with context relocation.
1-7.
The UE is sent to RRC_INACTIVE by old MN.
8.
The UE sends RRC Resume Request message to the new MN triggered by UL data or RAN paging, as specified in TS 36.331 or TS 38331.

Note 1. In case of NGEN-DC, the RRC Resume Request message is RRCConnectionResumeRequest as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Resume Request message is RRCResumeRequest as specified in TS 38.331.
9-10. The new MN retrieves UE Context from old MN, as specified in TS 38.423.

11. The new MN sends RRC Resume message to the UE, as specified in TS 36.331 or TS 38.331.

Note 2. In case of NGEN-DC, the RRC Resume message is RRCConnectionResume as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Resume Request message is RRCResume as specified in TS 38.331.

12. The UE sends RRC Resume Complete message to the new MN, as as specified in TS 36.331 or TS 38.331.
Note 3. In case of NGEN-DC, the RRC Resume Complete message is RRCConnectionResumeComplete as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Resume Request message is RRCResumeComplete as specified in TS38.331.
13-14.
The old MN releases old SN, as specified in TS 38.423.

Note 4. Step 13-14 could happen before step 11 or step 12.
15. The new MN performs path switch.

16. The new MN could perform RRC reconfiguration procedure to change UE configuration.
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Figure 10.12.2-4: Support of Activity Notification and RNAU in MR-DC with 5GC with MN change and without context relocation
Figure 10.12.2-4 shows how Activity Notification function interacts with periodical RNAU procedure and Xn interface procedures for RRC_INACTIVE in the scenario that UE trigger RRC resume towards a new MN for the reason of periodical RNAU.
1-7.
The UE is sent to RRC_INACTIVE by old MN.

8.
The UE sends RRC Resume Request message to the new MN triggered by periodical RNAU, as specified in TS 36.331 or TS 38331.

Note 1. In case of NGEN-DC, the RRC Resume Request message is RRCConnectionResumeRequest as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Resume Request message is RRCResumeRequest as specified in TS 38.331.
9. The new MN performs UE Context Retrieve procedure indicating resume cause as periodical RNAU, as specified in TS 38.423.
10. The old MN generates RRC Release message, and sends it to new MN carried in Retrieve UE Context Response message as specified in TS 38.423.
11. The new MN sends RRC Release message to the UE, as specified in TS 36.331 or TS 38.331.

Note 2. In case of NGEN-DC, the RRC Release message is RRCConnectionRelease as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Release message is RRCRelease as specified in TS38.331.
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Figure 10.12.2-5: Support of Activity Notification and RNAU in MR-DC with 5GC with MN change and with context relocation
Figure 10.12.2-5 shows how Activity Notification function interacts with RAU without context relocation procedure and Xn interface procedures for RRC_INACTIVE in order to retrieve UE context for new MN and release old SN in the scenario that UE trigger RRC resume towards a new MN for the reason of RNAU.
1-7.
The UE is sent to RRC_INACTIVE by old MN.

8.
The UE sends RRC Resume Request message to the new MN triggered by RAU, as specified in TS 36.331 or TS 38331.

Note 1. In case of NGEN-DC, the RRC Resume Request message is RRCConnectionResumeRequest as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Resume Request message is RRCResumeRequest as specified in TS 38.331.
9-10. The new MN retrieves UE Context from old MN, as specified in TS 38.423.

11. The new MN sends RRC Release message to the UE, as specified in TS 36.331 or TS 38.331.

Note 2. In case of NGEN-DC, the RRC Release message is RRCConnectionRelease as specified in TS 36.331. In case of NE-DC and NR-NR DC, the RRC Release message is RRCRelease as specified in TS38.331.

12-13.
The old MN releases old SN, as specified in TS 38.423.

Note 3. Step 12-13 could happen before step 11.
14. The new MN performs path switch.
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