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Introduction

This contribution analysis an error situation related to Max number of supported AMF Regions exceeded at NG-RAN node and provide our proposal.
Discussion
During NG setup procedure, NG-RAN node receives NG SETUP RESPONSE message from a new setup AMF. In the message, the AMF provides its served GUAMI list to the NG-RAN node.
As defined in TS 23.501, the Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>


where AMF Region ID identifies the region.
Based on the information, a NG-RAN node may update via Xn of its connected AMF region ID list information to it’s neighbour if new AMF region ID(s) identified. 

It is observed that the value of Maximum no. of AMF Regions an NG-RAN node can be connected to is 16. While the value of Maximum no. of GUAMIs served by an AMF is 256. Since maximum of AMF Regions connection mismatch between NGAP and XnAP, It is possible that the number of connected AMF regions for an NG-RAN node may exceed 16.

In current specification, it is not possible to delete a NG connection from NG-RAN node. And there is no way for NG-RAN to inform new added AMF that maximum AMF region number has been exceeded and the RAN node can not server UEs with connect to the AMF.

It is possible for NG-RAN to inform the error to the new added AMF with ERROR INDICATION message. While in current specification, there is no appropriate cause value to identifies the error situation. Therefore it is possible to introduce a new cause value for the situation.
One may argue that the error raised from bad network planning and OAM will identifies the wrong situation. One reason is we allow OAM(s) of RAN/CN have no co-ordination, it is possible in multiple vendor scenario ,without OAM co-ordinate, the error may happen. And without OAM co-ordination, RAN OAM can not info CN OAM of the error indication. The second is to identify the issue with OAM is more depends on manual, before the error mitigated by maintenance labor, user traffic may already triggered toward the Core-network which not supported by RAN node. For above two reason, it is reasonable to introduce a new cause value in NGAP to allow AMF aware the error situation quickly.

An alternative way to solve the issue is to expand the XnAP range of maxnoofAMFRegions from 16 to e.g. 256. We don’t see the benefit to expand the range since the value has been used from LTE. 
Proposal: To introduce a new cause value “Max number of supported AMF Regions exceeded at NG-RAN node” in NGAP.

After a successful NG SETUP procedure, NG-RAN node identifies that the number of new received AMF region ID contained in GUAMI(s) served by new AMF exceed 16. Then NG-RAN node sends an NGAP Error indication message to the AMF with new cause value as proposed in this contribution. In implementation, AMF and NG-RAN node suspends to server UE(s) in this connection and inform the situation to its OAM independently.  
3. Conclusion

In this contribution , proposals are:

Proposal: To introduce a new cause value “Max number of supported AMF Regions exceeded at NG-RAN node” in NGAP. 
Proposal 2: Corresponding CRs can be found in [1][2].
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