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X.5.4.1
General
This clause illustrates the retrieval scenarios where the LI_HIQR Request has the SUPI with a Request Type of Identity Association Request. 

The LEA in the LI_HIQR Request include an Observed Time which is used within the ICF to active 5G-GUTI at that time. 

X.5.4.2
Illustration 1
The figure 5.4-1 illustrates two scenarios based on the time at which the ICF receives the Identity Association Request. No active 5G-GUTI to SUPI association is found in the ICF at the Observed Time.  
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Figure 5.4-1: SUPI to 5G-GUTI retrieval – illustration 1
Scenario 1: 

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T1. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, however, the Association Start Time Tg of that ID association is after the Observed Time of T1.  
Accordingly, the Identity Association Response will have no Identity Association Records. 

Scenario 2: 

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T2. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, however, the Association Start Time Tp of that ID association is after the Observed Time of T2. 

The ID association with a 5G-GUTI which was active at the Observed Time T2 was already deleted when the Identity Association Request is received at the ICF. 

Accordingly, the Identity Association Response will have no Identity Association Records. 

X.5.4.3
Illustration 2

The figure 5.4-2 illustrates three scenarios based on the Observed Time and the time at which the ICF receives the Identity Association Request.  
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Figure 5.4-2: SUPI to 5G-GUTI retrieval – illustration 2
Scenario 1: 

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T1. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, the Association Start Time Tg of that ID association is before the Observed Time of T1.  

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUCI, PEI, SUPI) with an Association Start Time of Tg. 

Scenario 2: 

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T1. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, however, the Association Start Time Tp of that ID association is after the Observed Time of T1. 

The ID association with a 5G-GUTI which was active at the Observed Time T1 is in de-caching phasewithin the ICF when the ICF receives the Identity Association Request.  

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUPI, SUCI, PEI) with an Association Start Time of Tg and Association End Time of Tp. 

Scenario 3: 

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T2. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, however, the Association Start Time Ty of that ID association is after the Observed Time of T2. 

The ID association with a 5G-GUTI which was active at the Observed Time T2 is in the de-caching phase within the ICF when the ICF receives the Identity Association Request.  

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUPI and PEI)  with an Association Start Time of Tp and Association End Time of Ty. 

X.5.4.4
Illustration 3

The figure 5.4-3 illustrates a scenario that shows the impact of Time-Window used within the ICF for a SUPI to 5G-GUTI retrieval case.     
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Figure 5.4-3: SUPI to 5G-GUTI retrieval – impact of Time-Window

The Identity Association Request (with SUPI in the Request Details) is received at the ICF with an Observed Time of T1. 

The ICF has implemented a Time-Window concept to adjust the time-lag due to the differences between the LEA clock and the CSP clock. 

The ICF has an ID association for that SUPI with an active 5G-GUTI, the Association Start Time Ty is before the Observed Time T1, if Time-Window is applied. Without the Time-Window, the Association Start Time Ty would have been concluded to be after the Observed Time T2. 

There was another ID association with a 5G-GUTI that was active at the Observed Time T2 but is in a de-caching phase within the ICF when the ICF receives the Identity Association Request.  

Since two ID associations are considered to be active within the Time-Window of Observed Time T1, the ICF includes two Identity Association Records: 

1) 5G-GUTI (also includes the SUPI and the PEI) along with the Association Start Time of Tp and Association End Time of Ty. 

2) 5G-GUTI (also includes the SUPI and the PEI) along with the Association Start Time of Ty.   
X.5.4.5
Illustration 4
The figure X.5.4-4, illustrates a flow-diagram that shows the SUPI to 5G-GUTI retrieval handling when the two 5G-GUTIs are presumed to be associated to the SUPI (only one valid).     

The flow has three scenarios based on the time the Observed Time.  
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Figure X.5.4-4: SUPI to 5G-GUTI retrieval  - example 4
Scenario A: 

The assignment of a 5G-GUTI that has the Association Start Time of Tp (in ICF) was not successful. The CONFIGURATION UPDATE COMMAND did not reach the UE. 

Scenario B: 

The assignment of a 5G-GUTI that has the Association Start Time of Ty (in ICF) was not successful. The CONFIGURATION UPDATE COMPLETE did not reach the AMF. 

Scenario 1: 

The Identity Association Request is received at the ICF with an Observed Time of T1. 

The ICF has an ID association for that SUPI with an active 5G-GUTI and the Association Start Time Tg of that ID association is before the Observed Time of T1. 

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUPI)  with an Association Start Time of Tg.  

Scenario 2: 

The Identity Association Request is received at the ICF with an Observed Time of T2. 

The ICF has an ID association for that SUPI with an active 5G-GUTI and the Association Start Time Tp of that ID association is before the Observed Time of T2. 

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUPI)  with an Association Start Time of Tp.  

NOTE: 
Since the associated CONFIGURATION UPDATE COMMAND (Scenario A) never reached the UE, the 5G-GUTI included in the Identity Association Record is not the real one. But, from an ICF perspective, it is the real one. 

Scenario 3: 

The Identity Association Request is received at the ICF with an Observed Time of T3. 

The ICF has an ID association for that SUPI with an active 5G-GUTI and the Association Start Time Ty of that ID association is before the Observed Time of T3. 

Accordingly, the Identity Association Response will have the Identity Association Record with the 5G-GUTI (also includes SUPI)  with an Association Start Time of Ty.  

NOTE:
Since the associated CONFIGURATION UPDATE COMPLETE (Scenario B) never reached the AMF, the AMF would first try page the UE with a different 5G-GUTI. However, when that fails, the AMF would page the UE with the 5G-GUTI included in the Identity Association Record.   
3GPP

SA3 LI


UE-1
REGISTRATION REQUEST (SUCI)
UDM
Alternate: 
Identity Request/Response (SUCI)
REGISTRATION ACCEPT
(5G-GUTI)
REGISTRATION COMPLETE
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
Identity Request for UE
ICF
LI_XER: IEF Association Record
[5G-GUTI, SUCI, SUPI, PEI, TAI, N-CGI, N-CGI Time, Time-stamp = Tg]
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Tp]
LI_XER: IEF Association Record
[5G-GUTI, SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Ty]
SUPI
Tg
AUSF
Authentication/Security
SUCI
UDM Registration
SUCI
SUPI
AMF
IEF
Identity Response 
(PE)
New 5G-GUTI assigned
New 5G-GUTI assigned
New 5G-GUTI assigned
Tp
Ty
ID association  
[SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tg, N-CGI Time]
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tp, N-CGI Time]
IQF
LEA
T1
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Ty, N-CGI Time]
1
2
3
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T1
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T1
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T1]
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[SUCI, PEI]
[Association Start Time = Tg]
[Association End Time=Tp]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[SUCI, PEI]
[Association Start Time = Tg]
[Association End Time = Tp]
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time=T1
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[SUCI, PEI]
[Association Start Time = Tg]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[SUCI, PEI]
[Association Start Time = Tg]
T2
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T2
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T2
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Tp]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Tp]



[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Ty]
[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Ty]
UE-1
REGISTRATION REQUEST (SUCI)
UDM
Alternate: 
Identity Request/Response (SUCI)
REGISTRATION ACCEPT
(5G-GUTI)
REGISTRATION COMPLETE
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
Identity Request for UE
ICF
LI_XER: IEF Association Record
[5G-GUTI, SUCI, SUPI, PEI, TAI, N-CGI, N-CGI Time, Time-stamp = Tg]
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Tp]
LI_XER: IEF Association Record
[5G-GUTI, SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Ty]
SUPI
Tg
AUSF
Authentication/Security
SUCI
UDM Registration
SUCI
SUPI
AMF
IEF
Identity Response 
(PE)
New 5G-GUTI assigned
New 5G-GUTI assigned
New 5G-GUTI assigned
Tp
Ty
ID association  
[SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tg, N-CGI Time]
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tp, N-CGI Time]
IQF
LEA
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Ty, N-CGI Time]
T1
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T1
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T1
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Tp]
[Association End Time = Ty]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[PEI]
[Association Start Time = Tp]
[Association End Time = Ty]
T1


Time-window



AMF
UE-1
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
New 5G-GUTI assigned
New 5G-GUTI assigned
New 5G-GUTI assigned
ICF
IEF
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
Ty
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
Paging 
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
New 5G-GUTI assigned
CONFIGURATION UPDATE COMPLETE
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
Tg
ID association  
[5G-GUTI, SUPI,  TAI, N-CGI, 
Association Start Time = Tg, N-CGI Time]
LI_XER: IEF Association Record
[5G-GUTI, SUPI,  TAI, N-CGI, N-CGI Time, Time-stamp = Tg]
Tp
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Tp]
ID association  
[5G-GUTI, SUPI,  TAI, N-CGI, 
Association Start Time = Tp, N-CGI Time]
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Ty]
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Ty, N-CGI Time]
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Tb]
Tb
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tb, N-CGI Time]
A
B
IQF
LEA
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time = T2]
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time = T3]
2
3
T2
T3
1
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T1
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T1
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Tg]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Tg]
T1
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T2]
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Tp]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Tp]
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T3]
Identity Association Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Ty]
LI_HIQR Response
[Identity Response Details]
[5G-GUTI]
[SUPI]
[Association Start Time = Ty]



UE-1
REGISTRATION REQUEST (SUCI)
UDM
Alternate: 
Identity Request/Response (SUCI)
REGISTRATION ACCEPT
(5G-GUTI)
REGISTRATION COMPLETE
Paging 
(5G-S-TMSI)
Service Request
(5G-S-TMSI)
CONFIGURATION UPDATE COMMAND
(5G-GUTI)
CONFIGURATION UPDATE COMPLETE
Identity Request for UE
ICF
LI_XER: IEF Association Record
[5G-GUTI, SUCI, SUPI, PEI, TAI, N-CGI, N-CGI Time, Time-stamp = Tg]
LI_XER: IEF Association Record
[5G-GUTI,  SUPI, TAI, N-CGI, 
N-CGI Time, Time-stamp = Tp]
SUPI
Tg
AUSF
Authentication/Security
SUCI
UDM Registration
SUCI
SUPI
AMF
IEF
Identity Response 
(PE)
New 5G-GUTI assigned
New 5G-GUTI assigned
Tp
ID association  
[SUCI, 5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tg, N-CGI Time]
ID association  
[5G-GUTI, SUPI, PEI, TAI, N-CGI, Association Start Time = Tp, N-CGI Time]
IQF
LEA
Identity Association Response
[]
LI_HIQR Response
[]
T2
1
2
T1
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T1
Identity Association Response
[]
LI_HIQR Response
[]
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time = T1
Identity Association Request
[Identity Association]
[SUPI]
[Observed Time=T2]
LI_HIQR Request
[Identity Association]
[SUPI]
[Observed Time=T2



