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Abstract

This document provides background information about the MBMS/EGPRS error patterns which we propose for 3GPP audio codec characterization. The generated error patterns are on PDU level and are characterized by various PDU loss rates corresponding to certain C/I conditions. The error patters are relevant for a mobile TV via EGPRS scenario using 4 TS and with an assumed total bit rate of about 40 kbps and a C/I range of down to 7.5 dB.

Basic Assumptions

Transmission mode

MBMS via EGPRS will always use non-persistent mode, which allows for re-transmission of RLC blocks and RLC packet losses. We assume in our simulations non-persistent mode with blind re-transmission without feedback. The number of transmissions of each RLC block is a design parameter, allowing optimising throughput and BLER for a given operating point.

Receiver mode

EGPRS provides the feature Incremental Redundancy (IR). IR means that multiple transmission attempts can be combined by the receiver and jointly decoded. We assume in our simulations use of IR.

Frequency hopping

Frequency hopping is a feature that gives increased diversity and generally leads to better robustness. While various different frequency hopping schemes may be encountered in reality, we consider in our simulations ideal frequency hopping. Ideal frequency hopping is a good approximation of non-FH schemes and FH schemes with limited number of hopping frequencies provided that

· RLC block re-transmission is used with a sufficient time interval (ca. 150 ms) in between the re-transmissions

· The terminal is moving with sufficient speed  

With this assumption it is concluded that RLC block errors are independent and that PDU error patterns can be modelled as random patterns with given average PDU error rate. 

MCS and number of re-transmissions

Transmission over radio is made in radio blocks. On average (taking into account overhead from control channels), one radio block per 20 ms is transmitted per time slot. A radio block contains one or two RLC blocks depending on the MCS. Also, the RLC block size depends on the MCS. Each RLC block is transmitted a fixed number of times. The actually used MCS and the number of re-transmissions are design parameters allowing optimising throughput and BLER for a given operating point. 

We assume in our simulations use of MCS-6 (RLC block size: 74 bytes) and 3 transmissions. This allows a target throughput of ca. 40 kbps (39467 bps) when using 4 time slots down to a C/I of around 10 dB. Using MCS-6 is a good compromise between performance and required complexity of the IR receiver implementation in the terminal. The use of a different MCS and number of transmissions might only lead to marginal possible performance improvements at certain operating points.

PDU loss rates

The area of interest are those PDU loss rates where the transmission performance starts to degrade noticeable, though were the service can still be maintained. Hence, the error patterns according to following table are considered relevant:

	Pattern name
	PDU loss rate
	Equivalent C/I

	EP0
	0%
	Infinity

	EP1
	0.52%
	10 dB

	EP2
	0.91%
	9.5 dB

	EP3
	1.54%
	9 dB

	EP4
	2.52 %
	8.5 dB

	EP5
	4.02 %
	8 dB

	EP6
	6.19%
	7.5 dB


Further Proposal

SDU blocks

We propose to assume one SDU per LLC block. Further, we suggest that PDUs should belong only to a single (audio) SDU as otherwise the transmission failure of one PDU might cause the loss of two SDUs. This assumption appears valid for streaming of audio and video media with interlaced transmission of audio and video packets.

IP overhead

We propose the assumption of using RoHC which should be modelled with a simplified model requiring an IP overhead of 8 bytes per SDU.

RTP payload

We propose that the RTP payload is modelled by the codec proponents specifically according to the respective RTP payload formats to be used for the two audio codecs. In particular, the codec proponents are responsible for suggesting the most suitable packetization. The packetization shall be done such that neither the allocated audio transmission resource is exceeded nor that the maximum paccketization delay is exceeded.

Allocated audio transmission resource

In accordance with [1] we suggest to limit the transmission resource for audio to 12.5 kbps, including IP overhead. The remaining resource would be reserved for video and possible application layer FEC.

Delay

In order not to introduce a significant delay contribution in addition to numerous other delays, it is proposed to limit the delay for packetization/interleaving to a maximum of 1 s.

Application layer FEC

Application layer FEC is a powerful means for improving the service performance under marginal radio conditions. However, the details about the final FEC scheme to use are not known yet and audio codec characterization results without FEC can be useful for the actual FEC design. It is hence proposed that for audio codec characterization there will be no application layer FEC decoding and rather, the characterization will lead to audio codec performance figures for certain given PDU and resulting SDU loss rates. However, upon consolidation of all application layer FEC details and associated FEC performance, it is expected that a note could be added to the audio codec characterization TR indicating the improvement in SDU loss rate and thus quality in response to the use of FEC. 
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Annex: Error patterns
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