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Streaming Radio Access Bearer

1. Introduction

Among the four traffic classes to be supported by the GSM/EDGE Radio Access Network in release 2000, there is the streaming traffic class. 

The streaming traffic class has been defined in UMTS 23.107 [1]: This one way transport scheme is characterised by that the time relations (variation) between information entities (i.e. samples, packets) within a flow must be preserved, although it does not have any requirements on low transfer delay. The delay variation of the end-to-end flow must be limited, to preserve the time relation (variation) between information entities of the stream.
On the physical layer there currently exist two channels which can fulfil those requirements:

· data channels e.g. E-TCH/F28.8

· packet data channels e.g. MCS6

The purpose of this paper is to study these two possibilities and then to propose which channel could be used depending on:

· the interface (Iu-cs or Iu-ps)

· the RLC mode (acknowledged or unacknowledged)

· the MAC mode (dedicated or shared)

2. Data Channels

Data channels were originally designed for circuit switched connection. They can be reused as such when the streaming bearer is carried through Iu-cs interface.

Nevertheless their channel coding could be reused for a packet switched connection (i.e. Iu-ps interface). Over data channels, user information is encapsulated within RLP frames. However the mapping of the RLC blocks should not follow the mapping of the RLP frames. 

As a matter of fact RLP frames can be mapped over several radio interface data blocks. For instance considering a data channel E-TCH/F28.8, each radio interface data block is a combination of two separate substreams. Two halves of two different RLP frames are multiplexed within the same radio interface data block. For a streaming bearer over Iu_ps only one stream exists and there is no need to multiplex and synchronise different substreams. The split/combine functionality is actually not required.

A straightforward mapping is then to fit one RLC block within each radio interface data block. Table 1 gives the radio interface data block sizes for different data channels. The most spectral efficient transmission is to define new RLC blocks so as to perfectly fit the radio interface data block. In other words the new RLC block sizes should be equal to the radio interface data block ones.

Data Channel
Radio Interface Data Block
Air Interface Rate

TCH/F9.6
240 bits
12.0 kbit/s

TCH/F14.4
290 bits
14.5 kbit/s

E-TCH/F28.8
580 bits
29.0 kbit/s

E-TCH/F32.0
640 bits
32.0 kbit/s

E-TCH/F43.2
870 bits
43.5 kbit/s

Table 1. Radio Interface Data Block

RLC blocks would then be delivered to the encoder every 20ms and encoded according to GSM 05.03 [2].

The structure of these new RLC blocks is for further study.

3. Packet Data Channels

The packet data channels are designed for packet switched connection only. They can only be used when the streaming bearer is carried through Iu-ps interface.

Inherently packet data channels offer better multiplexing capabilities than data channels but at the cost of larger overhead.

In a precedent contribution [3], it has been proposed to modify the interleaving scheme of the different MCSs (Variable Length Interleaving - VLIL) in order to allow longer interleaving depth to be used (up to 20 bursts). Data channels already provide such interleaving depth and it is the purpose of the following section to compare those two solutions.

4. Link Level Performance

Annex A compares link level results for ECSD and EGPRS+VLIL, both without any retransmission:

· E-TCH/F28.8 vs. MCS6

· E-TCH/F43.2 vs. MCS7

In all cases the data channels always perform better than EGPRS+VLIL. Indeed at equivalent data rate, the required C/I to reach any operating point (e.g. BER=10e-3) is always lower when data channels are used.

 There are two main reasons explaining these results:

· lower coding rate for the same data rate (thanks to reduced overhead)

· Reed Solomon code which takes care of clustered errors

Consequently, in a non acknowledged mode where no retransmission are required, if long interleaving is wanted, the data channels offer a better solution.

5. Streaming Radio Bearer (Iu-ps)

The physical layer of the different streaming radio bearers will depend on the RLC and the MAC mode.

5.1 Unacknowledged RLC

5.1.1 Dedicated MAC

It has been shown in section 4 that when there is no retransmission required (i.e. unacknowledged mode) the data channels are more efficient. 

Unacknowledged dedicated streaming can be considered as an optimised streaming over Iu-ps. It allows TCH to be used and therefore to benefit from longer interleaving. New RLC blocks have to be optimised in order to fit the data channels (see section 2)

5.1.2 Shared MAC

PDTCH only supports the shared MAC mode (data channels do not).

5.2 Acknowledged RLC

5.2.1 Dedicated MAC

When retransmissions are possible, EGPRS and its packet data channels offer much more efficient mechanisms than the simple retransmission used over the data channels. In that case Incremental Redundancy + Link Adaptation offers the best throughput.

5.2.2 Shared MAC

PDTCH only supports the shared MAC mode (data channels do not).

6. conclusion

This document studied and compared the two physical layer solutions, which can be used for the streaming bearers: packet data channels (PDTCH) and data channels (TCH). The results are summarised in the following table:

Interface
RLC Mode
Mac Mode
Channel

A / Iu-cs
x
x
TCH

Iu-ps
unack
dedicated
TCH



shared
PDTCH 
enhanced interleaving


ack
dedicated
PDTCH



shared
PDTCH

Table 2. Streaming Bearers
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ANNEX A - ECSD vs. EGPRS+VLIL

1. MCS6 vs E-tch/F28.8

In the following table the block size, data rate and code rate for MCS6 and E-TCH/F28.8 are given.

Channel
MCS6
E-TCH/F28.8

block size
592 bits
580 bits

data rate
29.6 kbit/s
29.0 kbit/s

code rate
0.49
0.42

Simulations were performed in TU3 channel with and without frequency hoping. Results are available in the pictures below (where for instance "MCS6 20b" indicates that MCS6 blocks are interleaved over 20 consecutive bursts).
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2. MCS7 vs E-tch/F43.2

In the following table the block size, data rate and code rate for MCS7 and E-TCH/F43.2 are given. Although the data rate is roughly the same, there exists an important difference in the code rate. This is due to the overhead introduced in EGPRS. 

Channel
MCS7
E-TCH/F43.2

block size
448 bits
870 bits

data rate
44.8 kbit/s
43.5 kbit/s

code rate
0.76
0.64

Simulations were performed in TU3 channel with and without frequency hoping. Results are available in the pictures below (where for instance "MCS7 20b" indicates that MCS7 blocks are interleaved over 20 consecutive bursts).

[image: image5.png]BER

5E01

2E01

1E01

5E-02

2E02

1802

5E03

2E03

1E-03

SE04

2E04

1E-04

5E05

2E05

1E05

TUSIFH

odB ) 1008 1508 2008 2508 3008

Clco

—=—==mCs7
= MCS7 8b

-=—<>! MCST7 120
-£21 MCS7 20b
“A—A- ECSD 435





[image: image6.png]BLER

1E400

5E01

2E01

1E01

5E-02

2E02

1E02

5E03

2E03

1E-03

SE04

0a8 508 1008 1508 2008 2508 3008

Cllco

1MCS712b
: MCS7 200
~A—A+ ECSD 435





[image: image7.png]BER

5E01

2E01

1E01

5E-02

2E02

1E02

5E03

2E03

1E-03

SE04

2E04

1E-04

5E05

TU3NnFH

0a8 ) 1008 1508 2008 2508 3008 3B

Clco

=—¢>: MCS7 12b
MCS7 20b

“A—A- ECSD 435





[image: image8.png]BLER

1E400

5E01

2E01

1E01

5E-02

2E02

1E02

5E03

2E03

1E-03

TU3NnFH

0a8 508 1008 150B 2008 25dB 3008 3508

Clco

MCS78b
MCS712b
MCS7 20b
~A—A+ ECSD 435




1
9(1)

