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PB False Detection
1 Introduction

The proposal to support DTX for conversational services has been discussed for three GERAN meetings, and all investigations show that it is feasible to support DTX in GERAN. At GERAN#42 meeting, some concerns were raised about the false detection probability of PB (PAN Burst). In this paper, an optimized PB detection algorithm is proposed and some simulation is made on PB detection. 
2 Discussion
2.1 Optimized PB detection algorithm
Because the PB is sent randomly by the MS, the network needs to detect whether it is sent or not before decoding the information bits. To investigate the performance loss with this detection, some simulation results were provided for the single antenna case at BSS in GERAN#42 meeting, and some concerns were raised about the PB false detection probability. 
To further lower down the probability of the false PB detection, the PB detection algorithm is optimized by introducing a PB energy detection mechanism that was not considered in [2]. If the received energy of PB at BSS is above a certain threshold, the BSS will consider the MS does send PB, otherwise, the BSS will consider the MS does not send PB. 
The same investigation is redone for the double antenna case and simulation results are shown in the following section.

2.2 Simulation on PB detection
The performance of PB is investigate
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· Ideal PB detection in the simulation means that the network definitely knows whether PB is sent or not. PB w. ideal detection is the probability that a PB is sent but failed in decoding. 
· Normal PB detection means that the network needs to detect whether PB is sent through a predefined threshold of PB signal strength. It is possible some PBs will be discarded because of too weak signal strength and/or too strong interference, so the performance of normal detection is worse than that of the ideal PB detection. PB w. normal detection is the probability that the PB is sent but not pass the energy detection and the PB is sent and passed the energy detection but failed in decoding. 
· PB Undetected is the probability that a PB is sent but not detected by the BTS. 
The performance of PB decoding is again compared with that of RTTI CS-1 and PAN (sent with MCS2). The performance of PB is regarded as acceptable if it could be better than that of PAN. 
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Figure 1 PB Performance in Noise Limited Scenario
As shown in Figure 1, when BLER=1.0%the performance of normal PB detection is 2.7dB worse than that of the ideal PB detection, because there are some PBs which are sent but do not pass the energy detector. 

P1 is the probability that no PB is sent but detected by the BTS is simulated. The simulation is done with 105 times. Only noise is received by the BTS every time, and no PB is detected. Therefore, P1 is less than 10-5.
P2 is the probability that a PB passes the energy detection but is failed in decoding by the network. It is equal to the difference between the “PB w. Normal Detection” curve and the “PB Undetected” curve. From above figure 1, these two curves are almost overlapped with each other; therefore, P2 is very small and about 10-4 from simulation results. 
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Figure 2 PB Performance in Interference Limited Scenario
As shown in Figure 2, the simulation is done for the interference limited scenario, and in this case, P1 is less than 10-5 and P2 is about 10-4.
Table 1 probability of false PB detection

	
	Noise
	Interference

	P1
	< 10-5
	< 10-5

	P2
	~ 10-4
	~ 10-4


3 Conclusion
False detection is re-investigated by introducing a PB energy detection algorithm. According to the simulation results, the false detection probabilities are negligible (under 10-4) and should not be a problem. 
4 References

[1]
GP-090901, “MS Delays When Leaving DTX”, GERAN#42, Telefon AB LM Ericsson
[2]
GP-090647, “Continued Discussion on Supporting DTX for Conversational Services”, GERAN #42, Huawei Technologies Co Ltd.
3

_1311082122.unknown

