GP-050400



3GPP TSG-GERAN Meeting #20 
GP-050400
Tampa, USA.  24-28 January, 2005
Agenda Item:
7.1.5.3
Source: 
QUALCOMM Europe

Title: 
A discussion on EGPRS Bit Error Probability and its testing
1
Introduction

TSG GERAN WG3 has been in the process of understanding and defining the test cases for the EGPRS MEAN_BEP performance requirements. During a set of conference calls (the latest being held on the 14th of January), certain aspects of the testing procedure were extensively discussed and consensus was built upon them. Nevertheless, there remained a few contentious issues on which the participants failed to attain any uniformity in opinion. 

The purpose of this paper is to outline and reconfirm our understanding on BEP and on the test procedure associated with it.  We do this in Section 2, itemizing the issues according to those discussion points that have also been listed as consolidated in the minutes of the January 14th conference call. 
The goal of this operation is to facilitate the identification of those issues requiring further elaboration in the case GERAN WG1 deems it necessary to discuss the topic.
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Discussion 
Here we will enumerate the main points which were discussed with regards to BEP test procedure.
a. Avoid testing anything below MEAN_BEP of 7. Such values corresponds to low signal to noise ratios, and during such conditions the MS experiences a higher rate of header failure, which in turn leads to lost TFI, thereby leading to issues related to signalling (e.g. polling). It was thus decided to avoid testing in this region. On the other hand, a MEAN_BEP value of 7 corresponds to a BER equivalent of 6.3 to 5 percent. At this bit error rate the header block error rate is extremely low.
b. No Change to the EGPRS Switched Radio Block Loop Mode. It had been proposed earlier to make changes to it in order to ensure that the System Simulator finds out whether the MS has correctly decoded the TFI. Since, as mentioned in (a), it has been decided to avoid testing for low MEAN_BEP levels, this automatically becomes a non-issue.

c. Only 3 MEAN_BEP levels will be tested. This was decided with the purpose of avoiding long test time. These 3 values would be selected one each from three different intervals. The intervals were selected such that they would cover a value each at the high, mid and lower range of MEAN_BEP.  The intervals were selected such that ‘Probability of expected MEAN_BEP’, in that interval remains constant. TS 45.008 specifies the corresponding table in clause 8.2.5 [1]. With this consideration the levels 8-13, 17-20 and -82dBm without errors (i.e. with no interference) were selected for 8PSK, while 10-14, 16-21 and -82dBm without errors (i.e. with no interference) were selected for GMSK. Testing at -82dBm would ensure that MEAN_BEP level of 31 is being tested.

d. The test would be performed for a single slot configuration. Since the BEP estimation algorithm remains the same for single and multi-slot configuration, it was decided to avoid testing with multi-slot.

e. The test begins with the System Simulator transmitting signal at -82dBm with no interference. Once the testing for MEAN_BEP level 31 is completed the noise is injected incrementally until the bit error rate reported by the MS over that period of time corresponds to a MEAN_BEP in the second interval (e.g. level 17-20 for 8PSK). The MS is then tested for a MEAN_BEP in that interval. Similarly, a MEAN_BEP value in the third interval is tested.

f. Reference level, to which the MEAN_BEP reported by the MS are compared to, remains an area of contention. This has been, and is, discussion in various instances (e.g. [2] and [3]). This has been referred to TSG GERAN WG1 and remains to our understanding the only item still under debate.
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Conclusion

This contribution has reviewed the main topics of discussion for MEAN_BEP. We have outlined what we believe are five items for which consensus was reached and the one item for which the opinion of GERAN WG1 may be requested.

4
References

[1] 3GPP TS 45.008, “Radio subsystem link control”.

[2] GP-050228, “EGPRS Bit error probability performance requirements and testing”. Source Siemens

[3] GP-050189, “Discussion on bit error probability”. Source: Ericsson

