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1. Introduction
This document contains the description and correction of a minor bug found in the initial prototype C-code of the endorsed eCall IVS modem by Qualcomm. The initial prototype code is the code that was used for the selection tests by AT4 Wireless.
2. Description of the bug
The bug consists of a potentially inaccurate calculation of access addresses in the IVS receiver circular buffer, and is mainly a relic of outdated test code that had erroneously not been updated in the prototype version of the code. The outdated test code also exhibited an over-dimensioned IVS receiver buffer which results in the unnecessary allocation of a certain amount of RAM memory in the IVS. 
A consequence of the bug is that in rare cases the speech frame position is inaccurately calculated for the first downlink message. A wrong position may cause the first message not being recognized as a START message, which means that the IVS delays transmitting the MSD for approximately 0.4 seconds until it receives the next START message from the PSAP. We explicitly stress that the bug applies only to the very first message that is evaluated by the IVS after successfully acquiring the synchronization. For a description of the modem functionality and signaling procedures, see [1].
The bug will never cause the IVS modem to fail. Also, it does not significantly influence the average MSD transmission time: The Figure of Merit (as defined in the selection test plan [2]) with the correction enabled is slightly less than the officially tested Figure (for the prototype code with the bug). However, the difference is less than 1% and is of purely statistical nature (i.e. only caused by different position in the error pattern).
3. Correction
The described bug was fixed by reducing the size of the IVS receiver buffer to the required figure. Accordingly, the memory index calculation for the shortened receiver buffer was updated and corrected.
In the current version of the code, a bug fix addressing this bug has been integrated as an option. It can be activated by a preprocessor switch in the file ecall_defines.h:
/* Name: IVS buffer fix */

#define BUGFIX 1

* OPTIONS:

* [1.] #define BUGFIX 0
* [2.] #define BUGFIX 1
Table 1 summarizes the differences between the operation with the bug-fix disabled or enabled.
Table 1: Differences with bug-fix disabled or enabled
	
	bug-fix disabled

#define BUGFIX 0
	bug-fix enabled

#define BUGFIX 1

	Description
	Original prototype version used in selection test
	Activated bug-fix

	Required IVS RAM
	13.8 kB
	8.0 kB

	bit exact results as in official test campaign [3]
	yes
	no

	number of test cases differing from official results
	0
	14 out of 2600 
(0.5%)

	Figure of Merit for official test campaign
	2.0371 s
	2.0355 s


4. Conclusion
We recommend that the described correction should be incorporated into the eCall modem reference C-code [4].
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