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OS2 solution using AMR procedures - Overview

1 Introduction

This document describes a solution for operational scenario 2 (OS2). The general solution can be applied both to full- and half-rate channels, independent on the modulation of the speech.

The concept utilizes several existing mechanisms:

· AMR information is used exactly as it is currently defined.

· The physical layer utilizes this AMR information to interpret stealing bits depending on state.

· No changes to AMR procedures are needed.

· No changes to existing channel coding except stealing bit redefinition for MCS5-6 EGPRS block.

2 Present AMR States

This section describes the procedures used by the AMR Rx DTX handler already standardized in release 1998. Note that layer 1 is state less for the basic AMR concept.

The states for the Rx DTX handler are shown in Figure 1. 
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Figure 1: AMR Rx DTX handler states

The RX_TYPE identifiers as shown in chapter 6.1 in 06.93 [1] are shown in Table 1. The receiver uses a combination of identification markers, stealing bits, decoding and CRC check to classify the received data with the labels shown in the table before sending it to the RX DTX handler which among other things generate the comfort noise. The basic operation for each frame is:

1. The receiver searches for the RATSCCH, SID_UPDATE, SID_FIRST and ONSET identification markers. If any one of these is found, a suitable RX_TYPE legend is added.

2. If none of the above is found the data is assumed to be speech and is decoded accordingly. Different legends are added to the frame depending on the quality of the decoded speech frame.

Table 1: RX_TYPE identifiers from 06.93

RX_TYPE Legend
Description

SPEECH_GOOD
Speech frame with CRC OK. Channel decoder soft values also OK.

SPEECH_DEGRADED
Speech frame with CRC OK, but 1B bits and class2 bits may be corrupted.

SPEECH_BAD
(likely) speech frame, bad CRC (or very bad channel decoder measures)

SID_FIRST
First SID marks the beginning of a comfort noise period.

SID_UPDATE
SID update frame (with correct CRC)

SID_BAD
Corrupt SID update frame (bad CRC; applicable only for SID_UPDATE frames)

ONSET
ONSET frames precede the first speech frame of a speech burst.

NO_DATA
Nothing useable (for the speech decoder) was received. This applies for the cases of no received frames (DTX) or received FACCH, RATSCCH or SID_FILLER signaling frames.

3 Physical layer states

The solution for OS2 utilizes a state dependent physical layer. The state dependency implies that the physical layer interpret the received stealing bits differently depending on the state of the receiver. 

The states used by the physical layer are shown in Figure 1.
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Figure 1: The three states of the physical layer

The physical layer utilizes the identification markers defined for AMR to detect state transitions between speech and NO SPEECH. Table 1 summarizes the states for the physical layer.

Table 1: Summary of the physical layer states

State
Interleaving
Comfort noise gen.
Main function

SPEECH
Diagonal
No
Speech or FACCH is transmitted

NO SPEECH
Block
Yes
Best effort data is transmitted

SPEECH POSSIBLE
Diagonal
Yes
FACCH during SILENCE is transmitted

3.1 SPEECH State

The SPEECH state is the state used when speech and FACCH are transmitted. In this state the speech frames are decoded and sent to the speech vocoder. Both the data and stealing bits are diagonal interleaved. 

Since the only possible stealing bits words are speech and FACCH there is no difference in performance on the eight existing stealing bits.

The normal procedure for the receiver to detect end of a talk-spurt is to read the SID_FIRST identification marker. If the SID_FIRST is not detected, the next chance for the receiver to move into correct state is the SID_UPDATE that occurs the first time after three blocks (60 ms) and thereafter every 8th block (160 ms).

3.2 NO SPEECH State

In the NO SPEECH state comfort noise is generated by the speech vocoder based on silence information descriptors, SID's, which are sent in the SID_UPDATE blocks. All data and stealing bits are block interleaved in the NO SPEECH state. The receiver has to differentiate between EGPRS data, PACCH and speech.

The speech has its own stealing bit combination in the NO SPEECH state, in this report named “block interleaved stealing bit combination 0”, BSB0. The reason for having a stealing bit word for speech is to let the receiver have the possibility to move into SPEECH_POSSIBLE state in case the normal procedures have failed. 

The normal procedure is to start a talk-spurt with an ONSET identification marker that brings the receiver to the SPEECH POSSIBLE state.

3.3 SPEECH POSSIBLE State

In the SPEECH POSSIBLE state the comfort noise generation is continued. All data and stealing bits are diagonal interleaved. If the receiver is in the SPEECH POSSIBLE state there is a large possibility that speech or FACCH is transmitted since an ONSET field or a BSB0 stealing bit combination has been detected. 

In this state the receiver tries to decode the diagonal interleaved block, either speech or FACCH. If successful decoding of a FACCH is performed the receiver stays in the SPEECH POSSIBLE state in case there is another FACCH or speech frame following the first. If decoding is not successful the receiver moves back to the NO SPEECH state. It also moves to the NO SPEECH state if a SID_FIRST identification marker is detected which is the normal way to end a FACCH transmission during NO SPEECH.

If a successful decoding of a speech frame is performed the receiver stops the comfort noise generation, sends the speech frame to the vocoder and moves to the SPEECH state.

4 Stealing bit combinations

Table 2 shows an example of the stealing bit codewords that is needed for a GMSK speech channel on the GMSK modulation. During SPEECH and SPEECH POSSIBLE state only speech and FACCH needs to be indicated. During NO SPEECH state speech, MCS 1-4 and PACCH needs to be indicated. The performance it thus preserved during speech.

Detailed solutions both for GMSK and 8-PSK speech are presented in [3].

Table 2: State dependent stealing bits (GMSK)

SPEECH
NO SPEECH

Speech
Speech

FACCH
MCS 1-4


PACCH

5 Summary

The concept described in this document provides a solution to the problem of multiplexing speech and data on the same physical subchannel. 

Some characteristics are:

· Speech quality degradation compared to existing AMR is considered to be negligible. There is however a small risk for a lost ONSET which would lead to some missed speech frames.

· No changes in channel coding due to OS2.

· Receiver complexity increase is low.

· No problem with link adaptation (modulation changes).

· Blind detection is not needed during speech transmission.

· The concept could easily be extended to support high priority data transfer, e.g. SIP signaling.

· A small number of best effort data blocks may be lost if in an incorrect state.

· EGPRS stealing bit codeword for MCS 5-6 will be different when multiplexing speech and data on the same physical sub-channel.
6 References

[1] GSM 06.93: “Digital cellular telecommunication system (Phase 2+); Discontinuous Transmission (DTX) for Adaptive Multi-Rate (AMR) speech traffic channels”, Version 7.3.0, Release 1998.

[2] GSM 05.09 “Digital cellular telecommunications system (Phase 2+); Link Adaptation”, Version 8.0.0, Release 1999.

[3] 3GPP TSG GERAN Adhoc Tdoc 0008/00, “OS2 Solution using AMR procedures”, Ericsson

[4] 3GPP TSG GERAN Adhoc Tdoc 0009/00, “SIP transmission for a single timeslot MS”, Ericsson 



















1(1)
4(1)

_1031668728.doc


COMFORT_NOISE







SPEECH







SID_FIRST



SID_UPDATE



SID_BAD











Comfort noise gen.



Bad frames are ignored.







Bad frames are muted.















SPEECH_GOOD



SPEECH_DEGRADED
















_1031126756.doc


NO SPEECH







SPEECH







SID_FIRST



SID_UPDATE



SID_BAD







ONSET



BSB0











Comfort noise gen.



Block interl. data



Block interl. steal bits







Diagonal interl. data



Diag. interl. steal bits







Comfort noise gen.



Diagonal interl. data



Diag. interl. steal bits







SPEECH



POSSIBLE







SPEECH_GOOD



SPEECH_DEGRADED







SPEECH_BAD



NO_DATA



SID_FIRST























FACCH_GOOD
















