pCR

Page 2

3GPP SA3LI#82-e-a
S3i210437
July 12-16, 2021        

Source:
Nokia, Nokia Shanghai Bell 
Title:
Input to TR 33.929 – ID Association Caching – time-window concepts for the problem of clocks
Document for:
Agreement
Agenda Item:
9
Work Item / Release:
LI16
Abstract of the contribution: This pCR illustrates concept of Time-Window concepts implemented to adjust any time-synchronization issues between the LEA clock and the CSP clock.
Proposed changes
X
ID Association Caching
 
X.1
Introduction

X.2
IDs

X.3
Caching Principles
X.4 
Retrieval principles

X.4.1
Overview
X.4.2
LI_HIQR
X.4.3
LI_XQR

X.4.4
Illustration Retrieval principles 

X.4.5
Illustration of time-window principles

X.4.5.1
Overview

X.4.5.2
No short time-window

X.4.5.3
Short time-window

X.4.5.3.1
Scenario 1 – two clocks are synched 
The figure X.4.5-4 illustrates a scenario where the two clocks (CSP and LEA) are synchronized and ICF has implemented the short time-window concept. 
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Figure X.4.5-4: Scenario 1 – CSP clock is synchronized with LEA clock – short time-window in ICF   
In the illustration shown in figure X.4.5-4, one ID association is the ICF (cached Tg) at the time T1. However, when the ICF is scanned with a short time-window, the ID association (cached at Tp) can also be viewed as the ID association at time T1, The response will, therefore, have two Identity Association Records.     

X.4.5.3.2
Scenario 2 – CSP clock lags LEA clock
The figure X.4.5-5 illustrates a scenario where the CSP clock lags the LEA clock and ICF has implemented the short time-window concept. 
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Figure X.4.5-5: Scenario 2 – CSP clock lags LEA clock – short time-window in ICF   
In the illustration shown in figure X.4.5-5, since the CSP clock lags the LEA clock, the time T1 in ICF is yet to happen in reference to the Observed Time T1 per LEA clock. At time T1 (per the CSP clock), two ID associations are in the ICF (cached Tg and Tp) and the same will be the result even if the ICF is scanned with a short time-window. The response will, therefore, have two Identity Association Records.   

X.4.5.3.3
Scenario 3 – LEA clock lags CSP clock
The figure X.4.5-6 illustrates a scenario where the LEA clock lags the CSP clock and ICF has implemented the  short time-window concept.  
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Figure X.4.5-6: Scenario 3 – LEA clock lags CSP clock – short time-window in ICF   
In the illustration shown in figure X.4.5-6, since the LEA clock lags the CSP clock, the time T1 in ICF has already happened in reference to the Observed Time T1 per LEA clock. At time T1 (per the CSP clock), one ID association is  in the ICF (cached Tg) and the same will be the result even if the ICF is scanned with a short time-window. The response will, therefore, have one Identity Association Record.   
X.4.5.3.4
Scenario 4 - no previous ID association in the ICF (LEA clock lags)
If there is no prior ID association cached in the ICF, then the scenario 3 illustrated in figure X.4.5-6 may not find any ID association in the ICF. In that case, the response will have zero Identity Association Records even if ICF maintains a short time-window.
This is illustrated in figure X.4.5-7 below: 
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Figure X.4.5-7: Scenario 4 – LEA clock lags CSP clock – no prior ID association in the ICF   
As shown, at the time T1 even with a short time-window, no ID association in the ICF. Therefore, even though the ICF may have an ID association when the LI_XQR Request received, the response which should be based on the Observed Time T1, will have to have zero Identity Association Records.  

X.4.4.2.5
Scenario 5 - no previous ID association in the ICF (CSP clock lags)

If there is no prior ID association cached in the ICF, then the scenario 4 illustrated in figure X.4.5-7 may still find ID association in the ICF when the CSP clock lags the LEA clock as shown in figure X.4.5-8 below.  
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Figure X.4.5-8: Scenario 5 – CSP clock lags LEA clock – no prior ID association in the ICF   
As shown, at the time T1 (as per the ICF time), an ID association is in the ICF and therefore, the response will have an Identity Association Record.  
X.4.4.2.6
Scenario 6 – longer time-window is a possible implementation
Since the ICF does not know the time-difference between the two clocks, the value of the short time-window is to be determined by the CSP. It can be longer than the actual time-difference, if measured between the CSP clock and the LEA clock. The impact of this for the scenario 4 is illustrated below in figure X.4.5-9 below: 
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Figure X.4.5-9: Scenario 6 – LEA clock lags CSP clock - longer time-window
As shown, the even though no ID association is cached in ICF at the time T1 per ICF time, with the time-window concept, the ICF may be able to find the ID association record, In this case, the response will have one ID Association Record. 

NOTE: 
Even though a longer time-window at times may help, it is possible that such a long time-window may also result in unwanted results.    
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