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The following information are mandatory for an IEF Association Record message: 

	5G-GUTI
	SUPI
	Time-stamp
	TAI
	N-CGI
	N-CGI Time


The Time-stamp present in the IEF Association Record is the Association Start Time for this 5G-GUTI and the Association End Time for the 5G-GUTI in the previous ID association cached in the ICF for the same SUPI. 

The following information are optional for inclusion in an IEF Association Record message: 

	SUCI
	PEI
	5G TAI List


The following information are mandatory for an IEF Disassociation Record message: 

	5G-GUTI
	SUPI
	Time-stamp
	N-CGI
	N-CGI Time


The Time-stamp present in the IEF Dissociation Record is the Association End Time for this ID association cached in the ICF for this 5G-GUTI.   

X.3.5.3.2
Illustration 1

The figure X.3.5-3 illustrates one example of ID association caching aspects within the ICF.     
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Figure X.3.5-3: Caching and de-caching principles

The figure X.3.5-3 shows 5 scenarios of ICF handling of the cached ID associations. 

1.
A 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Time-stamp of Tg and N-CGI-Time. The ICF caches the information as the ID association with Tg as the Association Start Time. 

2.
A new 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Tp and N-CGI-Time. The ICF caches the information as the ID association with Tp as the Association Start Time.  The ICF stores the Tp as the Association End Time in the previous  ID association and marks the same for deletion after a de-caching period. The ICF transfers the PEI from the previous ID association to the new ID association. 

3.
The 5G-GUTI is de-assigned for the UE. The IEF sends an IEF Disassociation Record message that contains the 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Te and N-CGI-Time. The ICF marks the ID association for deletion after a de-caching period with the storing of Te as the Association End Time within the ID association record.  

4.
A 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the SUCI, 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Ty and N-CGI-Time. The ICF caches the information as the ID association with Ty as the Association Start Time. In this example, PEI is not part of the ID association. 
5.
A new 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Tw and N-CGI-Time. The ICF caches the information as the ID association with Tw as the Association Start Time.  The ICF stores the Tw as the Association End Time in the previous  ID association and marks the same for deletion after a de-caching period.  In this example, since the previous ID association did not have PEI, the new ID association will also not have the PEI. 
X.3.5.3.3
Illustration 2

The figure X.3.5-4 illustrates another  example of the ID association caching aspects within the ICF.     
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Figure X.3.5-4: Caching and de-caching principles

The figure X.3.5-4 shows 4 scenarios of ICF handling of the cached ID associations. 

1.
A 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Time-stamp of Tg and N-CGI-Time. The ICF caches the information as the ID association with Tg as the Association Start Time. 

2.
A new 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Tp and N-CGI-Time. The ICF caches the information as the ID association with Tp as the Association Start Time.  The ICF stores the Tp as the Association End Time in the previous  ID association and marks the same for deletion after a de-caching period. The ICF transfers the PEI from the previous ID association to the new ID association. 

3.
A new 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Time-stamp of Ty and N-CGI-Time. The ICF caches the information as the ID association with Ty as the Association Start Time. Since the new ID association has a SUCI, the PEI is not transferred from the previous ID association. However, the PEI (which may be same as the one the previous ID associations had, or can be different) received in the IEF Association Record message is cached in the ICF.  
4.
A new 5G-GUTI is assigned to the UE. The IEF sends an IEF Association Record message that contains the 5G-GUTI, SUPI, TAI, N-CGI, Time-stamp of Tw and N-CGI-Time. The ICF caches the information as the ID association with Tw as the Association Start Time.  The ICF stores the Tw as the Association End Time in the previous  ID association and marks the same for deletion after a de-caching period.  The ICF transfers the PEI from the previous ID association (step 3) to the new ID association. 
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