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 X.3.6.3
ID association and unsuccessful 5G-GUTI assignments 
This is an error scenario where the 5G-GUTI assignment is unsuccessful. It can happen when UE fails to receive message that carries the new 5G-GUTI or the AMF fails to receive the acknowledgement from the UE. The two scenarios are illustrated below in figures X.3.6-3. 
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Figure X.3.6-3: ID association and unsuccessful 5G-GUTI assignments

The figure X.3.6-3 shows 2 scenarios of unsuccessful 5G-GUTI association and the ID Association Caching:   

1.
Scenario 1: CONFIGURATION UPDATE COMMAND does not reach the UE

a)
The AMF assigns a 5G-GUTI to the UE and sends the same to the UE in the REGISTRATION ACCEPT message. 

b)
The IEF present in the AMF detects the assignment of a new 5G-GUTI and sends the IEF Association Record message to the ICF that includes the 5G-GUTI, SUCI, SUPI, PEI, Time-stamp = Tg, N-CGI, TAI, N-CGI Time  to the ICF. 

c)
ICF caches the received information as ID association for the SUPI.   

d)
The UE acknowledges the receipt of 5G-GUTI to the AMF using the REGISTRATION COMPLETE message. At this, the assignment of 5G-GUTI is successful.  

e)
The AMF sends the Paging to the UE and the UE responds with a Service Request. The Service Request is expected to include the 5G-S-TMSI in clear. 

f)
At the conclusion of this Service Request handling, the AMF assigns a new 5G-GUTI to the UE and sends the same in the CONFIGURATION UPDATE COMMAND message. 

g)
The IEF present in the AMF detects the assignment of a new 5G-GUTI and sends the IEF Association Record message to the ICF that includes the 5G-GUTI, SUPI, Time-stamp = Tp, N-CGI, TAI, N-CGI Time to the ICF. 

h)
ICF caches the received information as ID association for the SUPI.  The previous ID association is marked for deletion after a de-caching period.   

i)
 The CONFIGURATION UPDATE COMMAND does not reach the UE. The AMF, upon failing to receive the expected CONFIGURATION UPDATE COMPLETE message, keeps both previous 5G-GUTI (first choice) and the new 5G-GUTI (second choice) as still being associated to the SUPI.

Within the ICF, the previous ID association will be deleted after the de-caching period. In this scenario, the active ID association in ICF contains the second choice the 5G-GUTI that AMF is associating to the SUPI. However, that 5G-GUTI does not match to the 5G-GUTI (which is the first choice 5G-GUTI that AMF has) that the UE has. 
Scenario 2: CONFIGURATION UPDATE COMPLETE does not reach the AMF:

a)
The AMF sends the Paging to the UE using the first choice 5G-GUTI and the UE responds with a Service Request. The Service Request is expected to include the 5G-S-TMSI in clear. 

b)
At the conclusion of this Service Request handling, the AMF assigns a new 5G-GUTI to the UE and sends the same in the CONFIGURATION UPDATE COMMAND message. 

c)
The IEF present in the AMF detects the assignment of a new 5G-GUTI and sends the IEF Association Record message to the ICF that includes the 5G-GUTI, SUPI, Time-stamp = Ty, N-CGI, TAI, N-CGI Time to the ICF. 

d)
ICF caches the received information as ID association for the SUPI.  The previous ID association is marked for deletion after a de-caching period.   

f)
The UE acknowledges the receipt of 5G-GUTI to the AMF using the CONFIGURATION UPDATE COMPLETE message. However, CONFIGURATION UPDATE COMPLETE message does not reach the AMF. The AMF keeps both previous 5G-GUTI (first choice) and the new 5G-GUTI (second choice) as still being associated to the SUPI. 

Within the ICF, the previous ID association will be deleted after the de-caching period. In this scenario, the active ID association in ICF does not contain the  5G-GUTI that AMF is associating as the first choice 5G-GUTI to the SUPI. However, the active ID association in the ICF does correspond to the 5G-GUTI has accepted from the UE (which is the second choice 5G-GUTI in AMF). 

Continuing the scenario 2: 

h)
The AMF sends the Paging to the UE using the second choice 5G-GUTI and the UE responds with a Service Request. The Service Request is expected to include the 5G-S-TMSI in clear. 

i)
At the conclusion of this Service Request handling, the AMF assigns a new 5G-GUTI to the UE and sends the same in the CONFIGURATION UPDATE COMMAND message. 

j)
The IEF present in the AMF detects the assignment of a new 5G-GUTI and sends the IEF Association Record message to the ICF that includes the 5G-GUTI, SUPI, Time-stamp = Tw, N-CGI, TAI, N-CGI Time to the ICF. 

k)
ICF caches the received information as ID association for the SUPI.  The previous ID association is marked for deletion after a de-caching period.   

l)
The UE acknowledges the receipt of 5G-GUTI to the AMF using the CONFIGURATION UPDATE COMPLETE message.  At this, the assignment of 5G-GUTI is successful.  
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