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* * * * Start Change * * *.*
5.9.4
5G Globally Unique Temporary Identifier
The AMF shall allocate a 5G Globally Unique Temporary Identifier (5G-GUTI) to the UE that is common to both 3GPP and non-3GPP access. It shall be possible to use the same 5G-GUTI for accessing 3GPP access and non-3GPP access security context within the AMF for the given UE. An AMF may re-assign a new 5G-GUTI to the UE at any time. The AMF may delay updating the UE with its new 5G-GUTI until the next NAS transaction.

The 5G-GUTI shall be structured as:


<5G-GUTI> := <GUAMI> <5G-TMSI>


where GUAMI identifies the assigned AMF and 5G-TMSI identifies the UE uniquely within the AMF.

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, AMF Set ID uniquely identifies the AMF Set within the AMF Region. The AMF Pointer can either be a distinct (i.e. advertised on N2 by only one AMF) or shared (i.e. advertised on N2 by all AMFs in the AMF Set). A distinct AMF Pointer value uniquely identifies the AMF within the AMF Set. A shared AMF Pointer value indicates that the UE can be served via any AMF within the AMF Set.
NOTE 1:
The AMF Region ID addresses the case that there are more AMFs in the network than the number of AMFs that can be supported by AMF Set ID and AMF Pointer by enabling operators to re-use the same AMF Set IDs and AMF Pointers in different regions.
NOTE 2: See TS 23.003 [19] for details on the structure of the fields of GUAMI.
NOTE 3:
When UE is assigned a 5G-GUTI with a shared AMF Pointer value, the AMF needs to ensure that the 5G-TMSI value used within the assigned 5G-GUTI (associated with the shared AMF Pointer value) is not already in use within AMF Set. 
The 5G-S-TMSI is the shortened form of the GUTI to enable more efficient radio signalling procedures (e.g. during Paging and Service Request) and is defined as:


<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
* * * * Next Change * * *.*
5.9.5
AMF Name
An AMF is identified by an AMF Name. It can be configured with one or more GUAMIs. At a given time, GUAMI with distinct AMF Pointer value is associated to one AMF name only.

* * * * Next Change * * *.*
5.21.2
AMF Management

5.21.2.1
AMF Addition/Update
The 5G System should support establishment of association between AMF and 5G-AN node.

A new AMF can be added to an AMF set and association between AMF and GUAMI can be created and/or updated as follows:
-
AMF shall be able to dynamically update the NRF with the new or updated GUAMI(s) to provide mapping between GUAMI(s) and AMF information. Association between GUAMI(s) and AMF is published to NRF. In addition, to deal with planned maintenance and failure, an AMF may optionally provide backup AMF information, i.e. it act as a backup AMF if the indicated GUAMI associated AMF is unavailable. Based on that information one GUAMI is associated with an AMF, optionally with a backup AMF used for planned removal and/or another (same or different) backup AMF used for failure.

-
Upon successful update, the NRF considers the new and/or updated GUAMI(s) for providing AMF discovery results to the requester. Requester can be other CP network functions.

Information about new AMF should be published and available in the DNS system. It should allow 5G-AN to discover AMF and setup associations with the AMF required. N2 setup procedure should allow the possibility of AMFs within the AMF Set to advertise a shared AMF Pointer value and/or distinct AMF Pointer value(s) to the 5G-AN node. When shared AMF pointer value is used within a given AMF Set, all AMFs within the AMF Set shall advertise the shared AMF Pointer value but it is optional for the AMFs within the same AMF Set to advertise distinct AMF Pointer value.
To support the legacy EPC core network entity (i.e. MME) to discover and communicate with the AMF, the information about the AMF should be published and available in the DNS system. Furthermore, GUMMEI and GUAMI encoding space should be partitioned to avoid overlapping values in order to enable MME discover an AMF without ambiguity.
* * * * Next Change * * *.*
6.3.5
AMF selection

The AMF selection functionality is applicable to both 3GPP access and non-3GPP access. The AMF selection functionality can be supported by the 5G-AN (e.g. RAN, N3IWF) and is used to select an AMF for a given UE. An AMF supports the AMF selection functionality to select an AMF for relocation or because the initially selected AMF was not an appropriate AMF to serve the UE (e.g. due to change of Allowed NSSAI). Other CP NF(s), e.g. SMF, supports the AMF selection functionality to select an AMF from the AMF set when the original AMF serving a UE is unavailable.
5G-AN selects an AMF Set and an AMF from the AMF Set under the following circumstances:

1)
When the UE provides no 5G-S-TMSI nor the GUAMI to the 5G-AN.

2)
When the UE provides 5G-S-TMSI or GUAMI but the routing information (i.e. AMF identified based on AMF Set ID, AMF pointer) present in the 5G-S-TMSI or GUAMI is not sufficient and/or not usable (e.g. UE provides GUAMI with an AMF region ID from a different region).
3)
AMF has instructed AN that the AMF (identified by GUAMI(s)) is unavailable and no target AMF is identified and/or AN has detected that the AMF has failed.
Other CP NFs selects an AMF from the AMF Set under the following circumstances:

4)
When the AMF has instructed CP NF that a certain AMF identified by GUAMI(s) is unavailable and the CP NF was not notified of target AMF, and/or CP NF has detected that the AMF has failed.
The AMF selection functionality in the 5G-AN may consider the following factors for selecting the AMF Set:

-
AMF Region ID and AMF Set ID derived from GUAMI.
-
Requested NSSAI.

-
Local operator policies.

AMF selection functionality in the 5G-AN or CP NFs considers the following factors for selecting an AMF from AMF Set:

-
Availability of candidate AMFs.
-
Load balancing across candidate AMFs (e.g. considering weight factors of candidate AMFs in the AMF Set).
When 5G-S-TMSI or GUAMI provided by the UE to the 5G-AN contains an AMF Set ID that is usable, and multiple AMFs are identified by the shared AMF pointer value is provided by the UE (i.e. as configured during N2 setup procedure), then the 5G-AN uses the AMF Set ID for selecting an AMF from the AMF Set considering the factors above.

When 5G-S-TMSI or GUAMI provided by the UE to the 5G-AN contains an AMF Set ID that is usable, and the AMF identified by AMF pointer that is not usable (e.g. AN detects that the AMF has failed) or the corresponding AMF indicates it is unavailable (e.g. out of operation) then the 5G-AN uses the AMF Set ID for selecting another AMF from the AMF set considering the factors above.

The AMF selection functionality in the AMF or other CP NFs shall utilize the NRF to discover the AMF instance(s) unless AMF information is available by other means, e.g. locally configured on AMF or other CP NFs. The NRF provides the IP address or the FQDN of AMF instance(s) or the Endpoint Address(es) of AMF service instance(s) to the AMF or other CP NFs. In the context of Network Slicing, the AMF selection is described in clause 5.15.5.2.1.
-
AMF selection functionality in AMF or other CP NFs use GUAMI, TAI to discover the AMF instance(s), the NRF provides the IP address, or the FQDN of the associated AMF instance(s) or the Endpoint Address(es) of the associated AMF service instance(s) if it is available. In addition, it can provide the TAI(s), if available. If the associated AMF is unavailable due to AMF planned removal, the backup AMF used for planned removal is provided by the NRF. If the associated AMF is unavailable due to AMF failure, the backup AMF used for failure is provided by the NRF. If no AMF instances related to the indicated GUAMI can be found or  shared AMF Pointer value is found, a list of candidate AMF instances in the same AMF Set together with additional information (e.g. priority, TAI) is provided by the NRF. In this case, other CP NF can select any AMF instance from the list of candidate AMF instances.
-
AMF selection functionality in AMF use AMF Set ID to discover the AMF instance(s), the NRF provides a list of AMF/AMF service instances in the same AMF Set together with additional information (e.g. priority).

-
At intra-PLMN mobility, the AMF selection functionality in source AMF use source AMF Set ID, source AMF Region ID, and the target location information, S-NSSAI(s) of Allowed NSSAI to discover target AMF instance(s). The NRF provides the target AMF instance belonged to the target AMF set in target AMF Region which can be the mapping of the source AMF set in source AMF region. 

-
At inter PLMN mobility, the source AMF selects an AMF in the target PLMN via the PLMN level NRF. After the Handover procedure the AMF may select a different AMF as specified in clause 4.2.2.2.3 in TS 23.502 [3].
* * * * End Change * * *
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