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1
Introduction
On the T1/SIG#24 meeting in Yokohama, there were some discussions on the test case 8.3.1.9 “Cell Update: re-entering of service area after T305 expiry and being out of service area”. The same discussion is also relevant for test case 8.3.2.3 “URA Update: re-entering of service area”. The discussion was raised from a proposal to remove or change these test cases, respectively [1]. 

For the above test cases, this contribution clarifies an issue, which is raised given the assumed timer tolerance. A way forward is proposed.

2
Discussion

2.1 Timer tolerances

The general assumption about the timer tolerance can be found in TS 34.108: 

4.2.3 Timers Tolerances

All the timers used during testing are within a tolerance margin given by the equation below. If for a specific test a different tolerance value is required then this should be specified in the relevant test document (i.e. the document where the test is described).

Timer tolerance =10%,or 2 *TTI+tdelta, whichever value is the greater.

Where tdelta is 55 ms.

Whatever tolerance is used for a timer in a test case (the default one or a specific one), the value covers the tolerance in both the SS and the UE. 

Currently there are no timer tolerance requirements specified on the UE in the core specifications.

2.2
Test case 8.3.1.9

TC 8.3.1.9 covers the case when timer T305 expires and when the UE will perform periodical cell update, it detects out of service area and starts timer T307. Before T307 expires, the UE re-enters service area. The figure below illustrates the timing involved in this test case.
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Figure 1. Timings in TC 8.3.1.9

Assuming that the SS knows the time when the UE started T305, which is denoted as T0, the expiry of T305, and also the start of T307, can be predicted within the tolerance of T305, which is default +/-10%. The SS will then be able to predict the expiry of T307 within the tolerance of T307, which is also default +/- 10%.

Assume we use the shortest possible value of T305, which is 5 minutes (300 seconds), and the longest possible value of T307, which is 50 seconds. The inaccuracy of T305 will then be +/- 30 seconds. For one combination of UE and SS, T307 will be started (300-10%)=230 seconds after T0. The expiry of T307 for this case will be after 230+(50-10%)=315 seconds. 

However, for some other combination of UE and SS, the start of T307 could be (300+10%)=330 seconds after T0. To allow for the UE to start T307, the SS must wait at least 330 seconds after T0 before switching on the cell.

But, if SS waits 330 seconds, timer T307 in the UE has already expired.

Choosing other values for T305 and T307 only makes the problem worse.

3
Conclusion and Proposal

There is a potential problem in test case 8.3.1.9, given the default timer tolerance of 10%. However in a typical UE implementation, the internal UE clock should provide a tick in the order of a few milliseconds. Thus, even for a timer of 300 seconds the timer expiry in the UE should occur within a fraction of a second from the stated time, rather than within 30 seconds. 

We propose that:

1. For test case 8.3.1.9 (and potentially also other test cases), a specific timer tolerance is used instead of the default 10%, to make the test case safely work. For instance, +/- 5 seconds for T305 (in case of 300 seconds) and T307 (in case of 50 s).

2. Timer tolerance requirements on the UE should also be stated in the core specifications. These should be specified in a way where the absolute tolerance value is well below what is needed for test cases. An example of a definition could be: 

+/- 5% or +/- 1s, whichever is the smallest.

We also propose that T1 would send an LS to RAN4, with copy to RAN2, explaining the issue, our current assumption and kindly asking them to specify the tolerances for UE timers.
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