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Abstract of the contribution: This pCR illustrates the problem of possible synchronization issue with LEA clock and the CSP clock and its potential influence on the ID Association Caching. 
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X.4.5.1
Overview

The concept of short time-window is used within the ICF while searching for the ID associations for the LEA requests that contain the Observed Time.  The reason for using such a time-window is to overcome any possible differences between the LEA clock and the CSP clock. 
NOTE:
The use of such a short time-window may only be needed for permanent ID to non-permanent ID retrieval case. 

X.4.5.2
No short time-window

X.4.5.2.1
Scenario 1 – two clocks are synched 

The figure X.4.5-1 illustrates a scenario where the two clocks (CSP and LEA) are synchronized, and no short time-window is maintained within the ICF. 
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Figure X.4.5-1: Scenario 1 – CSP clock is synchronized with LEA clock – no short time-window in ICF   
In the illustration shown in figure X.4.5-1, one ID association is the ICF (cached Tg) at the time T1. The response will, therefore, have one Identity Association Record.    
X.4.5.1.2
Scenario 2 – CSP clock lags LEA clock
The figure X.4.5-2 illustrates a scenario where the CSP clock lags the LEA clock, but no short time-window is maintained within the ICF. 
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Figure X.4.5-2: Scenario 2 – CSP clock lags LEA clock – no short time-window in ICF   
In the illustration shown in figure X.4.5-2, 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). The response will, therefore, have two Identity Association Records.   

X.4.5.1.3
Scenario 3 – LEA clock lags CSP clock
The figure X.4.5-3 illustrates a scenario where the LEA clock lags the CSP clock, but no short time-window is maintained within the ICF. 
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Figure X.4.5-3: Scenario 3 – LEA clock lags CSP clock – no short time-window in ICF   
In the illustration shown in figure X.4.5-3, 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). The response will, therefore, have one Identity Association Record.  The net result of this one is same as the scenario 1.
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