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Further reductions to the number of values to specify for receiver performance requirements in 45.005.

Introduction

To reduce the impractical number of values to simulate and negotiate for the performance requirements for the new AMR speech channels (O-TCH/AHS, O-TCH/WFS, O-TCH/WHS and TCH/WFS), a working assumption on ways to reduce redundancy was adopted at TSG GERAN #3. This working assumption is shown in the appendix. In response to GAHW-010090, which proposed further reductions, a subgroup was formed during the TSG-GERAN adhoc #4, to consider:

1.) which packet data channels can be considered 'equivalent' to the AMR speech channels in terms of code rate;

2.) which proposals in GAHW-010090, represent a straightforward removal of redundancy (by analysing the requirements specified for the 'equivalent' packet data channels identified in 1.);

3.) the impacts for the remaining proposals, should they be adopted.

This document details the findings of the subgroup.

Given that some of the conclusions made in this document were based on the values in GSM05.05, it was agreed that some small error could be possible due to the rounding and negotiation errors present in the values. Therefore it was agreed that all companies should check these conclusions with simulated data before the TSG GERAN #4.

1.)

One of the current working assumptions for specifying the new AMR speech channels is to use the same format as GPRS i.e. specify a maximum input level required to achieve a certain, fixed FER.

To help identify the areas of redundancy in the specification, the values specified in 05.05 for packet data channels considered 'equivalent' to the AMR speech channels, were analysed. As such, the assumptions may not be applicable to channels other than the new AMR speech channels.

The packet data channels that were identified as 'equivalent' in terms of code rate are CS-1 to CS-3 and MCS-1 to MCS-7 as shown in the table below.

channel codec
code rate1
packet sw. equivalent



TCH/AFS12.2

:

TCH/AFS4.75
0.56

:

0.22
CS-1 or MCS-1

:

no equivalent

O-TCH/AHS12.2

:

O-TCH/AHS4.75
0.37

:

0.15
MCS5

:

no equivalent

TCH/AHS7.95

:

TCH/AHS4.75
0.29

:

0.2
no equivalent

:

no equivalent

TCH/WFS18.25

:

TCH/WFS6.6
0.82

:

0.31
CS-3 or MCS-3

:

CS-1

O-TCH/WFS23.85

:

O-TCH/WFS6.6
0.36

:

0.29
MCS-5

:

no equivalent

O-TCH/WHS23.85

:

O-TCH/WHS6.6
0.72

:

0.2
MCS-7

:

MCS-5

1as an approximation, this value was calculated as the number of bits (class Ia+CRC+class Ib) input to the convolutional encoder divided by the number of bits after puncturing

2.)

Within the subgroup, an agreement was made to propose to extend the working assumption, by adopting the following:

· Specify 900/850 by using the same requirements as 1800/1900 for cases that are scaled in speed, i.e. TU3 & RA250. This was found to be reasonable because, for CS-1 to CS-3 and MCS-1 to MCS-7 in 05.05, RA250 differed with RA130 by no more than 0.5dB and TU3 and TU1.5 by 0dB.

· Specify 900/850 for all propagation conditions except TU50 (ideal FH). This was found to be reasonable because, for CS-1 to CS-3 and MCS-1 to MCS-7 in 05.05, TU50 (ideal FH) differed with TU50 (no FH) by no more than 1dB.

· Specify 900/850 by using the same requirements as 1800/1900 for TU50 (no FH) for all codec rates except O-TCH/WHS18.25, 19.85, 23.05 & 23.85. This was found to be reasonable because, for CS-1 to CS-3 and MCS-1 to MCS-6 in 05.05, 900/850 and 1800/1900 differ for TU50 (no FH) by no more than 1dB.

· Replace 900/850 HT100 (no FH) with HT200 (no FH) and put the same requirements on this channel as for 1800/1900 HT100 (no FH). This procedure has already been adopted for the 400 band.

3.)

Within the subgroup, no agreement was made on the following:
· Investigate adjacent channel performance to find a common value for all codec rates and propagation conditions (as with GMSK).

By considering a separate value for each propogation condition or for each channel codec, the adjacent channel protection (ACP) was found to vary by no more than respectively 2.5dB and 3dB for MCS-5 to MCS-7. However, it could not be decided whether selecting the smallest ACP value would be acceptable or not. Advice was needed from operators on how the C/I ratio is used for network planning and whether selecting the smallest ACP value would be acceptable. 

Appendix

At TSG GERAN meeting #3 the possibilities to reduce the number of values were discussed (Tdoc GP‑010132 and GP-01133). The following conclusions were drawn from the discussion:

· The “GPRS” way of specifying was accepted, i.e. specify maximum input level required to achieve a certain, fixed FER, together with RBER for class Ia and class II bits at this input level 

· 1% FER is used as criteria, as this normally is considered to be the highest value where negligible impact on speech quality is noted.

· Specify all codec rates for all propagation conditions for 900/850 for both sensitivity and interference

· Specify 1800/1900 for all codec rates for all propagation conditions except TU50 (ideal FH) for both sensitivity and interference. TU50 (ideal FH) is assumed to have the same performance as TU50 (no FH) in this case. 

· It is sufficient with one common table only, specifying both MS and BTS performance.

· Use the same approach for WB AMR, GMSK and 8-PSK.
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