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Analysis on BFI Flag of TRAU Frame 

1 Introduction

At GERAN#37 meeting, a new work item 3GPP work item “A Interface over IP” was approved [1] in line with the work assumptions in technical report of AINTIP[2]. Regarding the payload formats on user plane the discussion was performed for the example of AMR speech codec, but slight difference still exists, particularly the BFI(Bad Frame Indication Flag), for the three single rate speech codeces, GSM_HR/GSM_FR/GSM_EFR.
This paper analyses the usage of BFI in TRAU frame in term of simulation based on PESQ and outlines a proposal of payload format packetization without any impact on the existing RFC3551[3] profile. 
2 Analysis on BFI
2.1 Analysis in principle
Currently, the CCU (Channel coding Unit) in Basestation indicates lost speech or error detection by setting its Bad Frame Indication flag (BFI) in TRAU frame. On the reception of TRAU frame setting BFI=1, the Transcoder shall start substitution procedure according to the algorithm defined in [4] in order to maintain the subjective quality. 
Unfortunately, RFC3551 doesn’t has the BFI flag which means the TC in MGW has no flag bit to trigger the corresponding process after the introduction of A interface over IP. Simulation has been provided for assessment of two mechanisms with several variants in this contribution in order to figure out the above problem.
1. Normal mechanism stands for the conventional handling of TRAU frames with BFI flag which means in the case of BFI=1 the transcoder (no matter it’s in BSC or MGW) starts corresponding procedure according to the less important class 2 bits without neither cyclic code nor convolutional code protection in TRAU frame.[5] It needs BFI flag should be conveyed by RFC profile.
2. Proposed Mechanism stands for the handling in case that transcoder, especially TC in MGW, doesn’t receive the TRAU frames with BFI=1 due to RFC 3551 profile has no BFI flag. This mechanism has three variants:
· Variant 1. The sender, probably BSC, always sends EVERY TRAU frame packetized by RFC3551 no matter BFI=1 or BFI=0.  The receiver, probably MGW, gets all RTP packets on every 20ms and treats it as frame with BFI=0. This variant would cause unexpected speech quality degradation since TC in MGW handles bad frames by mean of good frames handling. It has not been included in the simulation.
· Variant 2. The sender, probably BSC, always sends ONLY TRAU frame with BFI=0 and get rid of the frame with BFI=1.  The receiver, probably MGW, gets RTP packets, but not on every 20ms. On the time of every 20ms if MGW doesn’t receive the RTP packet it would do “lost packets compensation” aiming to update speech parameters by creating a new packet filling with randomly generated D bits. The affect on subjective speech depends mainly on the amount of frames with BFI=1 and the consecution of frames with BFI=1.
· Variant 3. The sender, probably BSC, always sends ONLY TRAU frame with BFI=0 and get rid of the frame with BFI=1.  The receiver, probably MGW, gets RTP packets, but not on every 20ms. On the time of every 20ms if MGW doesn’t receive the RTP packet it would do “lost packets compensation” aiming to update speech parameters by reusing the less important bits in previous packet. The algorithm of compensation should be implementation independent; however, an example algorithm was listed here for the comparison of simulation.

Simulations of normal mechanism and variant 2, variant 3 of proposed mechanism have been listed below. 

2.2 Simulation Assumptions 

Following table illustrates the simulation assumptions.

	Aspect
	Assumptions

	Speech codec
	GSM_EFR, GSM_FR, GSM_HR

	Speech Sound bite
	Testing speech of PESQ testing equipment

	Gender
	Male

	Language
	English

	Duration
	6s

	MOS Criteria 
	Perceptual Evaluation of Speech Quality (PESQ)

ITU-T Recommendation P.862.

Version 1.2 – 2 August 2002[6]

	Percentage of Frames with BFI=1
	5%

	Distribution of Frames with BFI=1
	Gaussian Distribution

	Handling of Frames with BFI=1
	Normal Mechanism/Proposed Mechanism


2.3 Simulation Results 

	Codec
	Mechanism
	PESQ Value
	Percentage of Degradation in comparison to Normal Mechanism

	GSM_EFR
	Normal Mechanism
	3.4541
	0

	
	Variant 2 of Proposed Mechanism
	3.4343
	0.573%

	
	Variant 3 of Proposed Mechanism
	3.4343
	0.573%

	GSM_FR
	Normal Mechanism
	3.4185
	0%

	
	Variant 2 of Proposed Mechanism
	3.4185
	0%

	
	Variant 3 of Proposed Mechanism
	3.4185
	0%

	GSM_HR
	Normal Mechanism
	3.3457
	0

	
	Variant 2 of Proposed Mechanism
	3.3247
	0.628%

	
	Variant 3 of Proposed Mechanism
	3.3339
	0.353%


3 Conclusion

In the case of A interface IP, the almost same voice subjective quality could be achieved by using the existing RFC 3551 profile without BFI flag be conveyed to TC in MGW.
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