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Abstract of the contribution: This paper proposes to support to dynamically add a new AMF instance into an AMF Set.
1 Discussion

With the introduction of the NF Set concept, the NF instance can be added or removed dynamically. If the NF instance is removed with the assistance from the NRF (and SCP), the existing service can be continued. Also if the NF instance is added, the NRF (and SCP) can help to route the new transaction to that new added NF instance. However there are some interface which is not SBI interface, e.g. N2 interface, the assistance from NRF cannot be used. Thus the advantage of the NF Set cannot be fully used. 

For example if an AMF instance is added into an AMF set and registered in the NRF. If this AMF has not been informed to the 5G AN, this AMF instance cannot be used even the other NF can select this AMF instance. This is due to even the AMF can handle the signalling from other NF, it cannot interact with UE. 

So if we want to take the full advantage of the NF Set concept, all the interface around that NF need support the dynamically discover and interact with this NF. This includes the non SBI interface.   

If the AMF instance is removed, how to route the signalling to another AMF instance within the same AMF set has been supported. But if a new AMF instance is added into the AMF set, there are no NRF or SCP to let the 5G AN to route the new N2 signalling to the new added AMF instance as the N2 TNL association has not been established. Currently the 5G AN has supported query AMF address via DNS. However, the DNS server does not support pushing the new AMF instance address to 5G AN. Even if the 5G AN can be designed to query DNS server periodically, it has drawbacks: too shorter time adds signalling traffics considering the amount of AN node, too long time causes long delay to utilize the new added AMF instances if it is added for congestion handling. 

So to fully support AMF Set concept, it is proposed to enhance the dynamically AMF instance discovery mechanism at the N2 interface. One of the potential mechanism can be done as below:

· One of the AMF instance within an AMF set subscribes to NF(AMF) Status Change event. When a new AMF instance is added into the AMF Set, the NRF notifies the related NF profile. This is mentioned in clause 6.3.1.0 and supported in TS29.510.  

· The AMF indicates to the 5G AN(s) of new added AMF’s Address, i.e. the IP address used for NGAP Setup. 

· The 5G AN(s), after receiving the AMF address, initiates NGAP Setup with the new AMF, and starts to select the new AMF instance as usual.

We are open to other mechanism which support the new AMF instance discovery quickly at the N2 interface, i.e. without the query from the 5G AN. 

2. Proposal

It’s proposed to consider introduce an enhancement at the Rel-17 time frame to support the prompt AMF instance discovery at the N2 interface.
The specification to be updated are:

· 23.501

If the above mechanism is adopted, the network entity affected: 

· AMF: to support subscribe to notification of new AMF instance from NRF, and send the new AMF instance address to NG-RAN. 

· NG-RAN: to support receiving the new AMF instance address, and set up the NGAP to the new AMF.
Expected time unit: 0.5 TU
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