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Abstract of the contribution: P-CR for adding call flows accompanying the P-CR on Principles for AMF Change, S2-170899
Discussion
As a complement to the contribution on Principles for AMF change S2-170899 and the proposed text to 23.501, this P-CR proposes inclusion of the proposed solution and corresponding call flows into 23.502.
Proposal
Add the following to the TS 23.502.
*************** Start of changes *********************
X.x.1 Change of AMF instance in between NAS procedures 
For a UE, its serving AMF within an AMF pool may at any time be changed to another serving AMF within the same pool. The AMF Change procedure includes immediate signaling to all affected network functions except for the UE itself. An outline of the procedure is illustrated in the following call flow.




Figure 1  AMF Change procedure example
1. In Step 1, the procedure is initiated, and the initial coordination between the Old and New AMFs take place. There may be multiple triggers for an AMF change including load (re-)balancing, planned maintenance or a failure of an AMF instance. The coordination may or may not include a UE context transfer from the old to the new AMF, depending on how UE contexts are stored and managed. This is considered specific to implementation within the AMF pool. 
In case the AMF change is initiated because of a failure of the Old AMF, the assumption is that the UE context is stored and/or replicated in such a way that it is not lost due to the failure (see further chapter X.x.1.2)
2. In Step 2, the New AMF allocates a new temporary identity for the UE. However, as indicated in the picture, no signaling to the UE occurs at this point. The new temporary identity is sent to the UE in step 9 in X.x.1.1.
3. The new AMF instance informs the SMF instance serving the UE that the “serving” AMF instance has changed. An acknowledge of the “serving” AMF instance change is sent back from the SMF instance
4. In the Update location procedure the new AMF instance informs the UDM of the change of “serving” AMF instance, and after a Cancel location procedure has been performed towards the old AMF the UDM sends an acknowledge back to the new AMF instance
X.x.1.1 Executing the AMF change for a UE in Idle mode 
When, at a later stage (in Figure 2), the UE becomes active, e.g., due to paging following downlink data, the previously allocated temporary identity is provided to the UE, and the UE is re-directed to the new serving AMF as illustrated in the following diagram. In step 6 there are different options for how to find a UE in other AMF instances. One options can be to broadcast to other AMF instances asking for the UE location, but other options are possible as well. Details of how to find the serving AMF and which of the options to select is FFS.


Figure 2 [bookmark: _Ref474147344]DL data/Paging procedure incl. temporary Id change
1. The SMF is triggered to send an DL Data Notification (typically due to an incoming packet in the UPF), and the DL Data Notification is sent to the “serving” AMF instance.
2. The “serving” AMF instance triggers paging messages to be sent to the base stations in the paging area
3. Upon received page the UE responds to the network with a Service Request and since the UE still has the old temporary identity stored and is using it in the Service Request message
4. The receiving base station routes the Service Request to the “old AMF instance” 
5. The UE is no longer handled by this AMF instance and thus “not found”
6. The old AMF instance request for the new serving AMF instance among its pool members
7. After having identified the new serving AMF, a re-direct is sent to the base station that received the Service Request (or other NAS message), similar to how the re-direct is done in DECOR.
8. The Service request is forwarded to the new serving AMF instance
9. Here follows the procedure to Re-allocate the temporary identity for the UE and in parallel the Service Request procedure is completed.
X.x.1.2 Executing the AMF change at AMF Instance failure 
If the AMF instance handling a specific UE has failed and can not be contacted, the base station handling the UE communication shall perform a new selection of an AMF instance. This AMF instance may or may not have access to the UE context. In case it does not have access to the UE context it must check among the other instances which AMF instance that have access to the UE context (step 3 in Figure 3). Once a new AMF instance is found, the message is re-directed and the procedure continues.


Figure 3 [bookmark: _Ref474147489]Executing the AMF change at AMF Instance failure
1. The UE send a NAS message to the network and since the UE still has the old temporary identity stored and is using it in the NAS message
2. The receiving base station can not route the NAS to the “old AMF instance” as it no longer exists. It instead has to send to another AMF instance based on selection principles. If the UE is not handled by this selected AMF instance and “not found” the procedure continues in step 3.
3. The selected AMF instance request for the new serving AMF instance among its pool members
4. After having identified the new serving AMF, a re-direct is sent to the base station that received the NAS message, similar to how the re-direct is done in DECOR.
5. The NAS message is forwarded to the new serving AMF instance
6. Here follows the procedure to Re-allocate the temporary identity for the UE and in parallel the NAS procedure is completed.

*************** End of changes *********************
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