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Specification of HR and QR 8-PSK channels for narrowband AMR in GERAN Release 4 and 5

1 Introduction

It was discussed during the TSG GERAN #2 meeting (and documented in [1]) that there is need to reduce the contents of the functional package which was earlier called 'Release 2000' and now referred as a 'June 2001 functional package'. Currently it is understood to contain:

· Iu alignment (i.e., connecting GERAN to 3G core network through Iu interface, and aligning the GERAN architecture with UTRAN) and its implications to the radio protocols (PDCP, RRC, RLC, MAC)

· First phase of IP based services through IM subsystem – containing Voice over IP functionality (SIP signalling, header removal etc.)

It was suggested in the discussions during the TSG GERAN #2 meeting that one measure to ensure timely completion of the 'June 2001 functional package' is to postpone introduction of quarter rate channels. This paper discusses the importance of keeping together the standardisation of different 8-PSK channel modes for narrowband AMR.

2 Performance of HR and QR 8-PSK channels with narrowband AMR codec

Plenty of contributions have been presented by different companies to motivate the standardisation of 8-PSK channels for narrowband AMR codec. The speech capacity and quality indications of those contributions can be summarised in the following way:

1. Half rate (HR) 8-PSK channel for narrowband AMR

· Contribution [2] shows an extensive performance analysis of the HR 8-PSK channel for narrowband AMR in terms of link level performance and subjective speech quality (in terms of MOS). The conclusion is that the benefit relates to the improved speech quality. HR 8-PSK channel is able to accommodate 12.2 kbps and 10.2 kbps codec rates which cannot be supported in HR GMSK channels. Also, for 7.95 kbps and 7.4 kbps codec rates, there is about 1 dB improvement in C/I performance. For lower codec rates, GMSK HR performs better.

2. Quarter rate (QR) 8-PSK channel for narrowband AMR

· Contribution [3] analyses the potential speech capacity improvement when also quarter rate 8-PSK channels are introduced for narrowband AMR. Simulation results indicate that with static radio network simulations, up to 80 % gain can be achieved when we adapt between FR, HR and QR channels compared with the case where only FR and HR channels are deployed. With dynamic radio network simulations, 17-25 % gain is shown in micro cell environment, and 28-40 % gain in macro cell environment. The example link adaptation algorithm used in the dynamic simulations can be further improved.

Based on these performance analyses we tend to think that HR 8-PSK channel for narrowband AMR is not very significant performance enhancement alone (without QR channels) while R98 already specifies HR speech channel (with GMSK modulation) and the performance difference is not large.

3 Other benefits of keeping HR and QR standardisation together

It is believed that in addition to the performance benefits there are other factors that favour keeping the standardisation of HR and QR channels in the same time schedule:

1. Channel coding

Optimisation of the channel coding can be done through common campaigns of listening tests for HR and QR channels.

2. Fast Power Control

A fast power control mechanism for speech channels should support both HR and QR channels. The inband signalling principles should be common.

3. Signalling support

For providing the necessary signalling support for AMR link adaptation – in terms of codec rate change, channel mode change, and constructing proper codec sets – it is essential to take into account the requirements of both HR and QR channels.

4 Conclusion

Based on the performance estimations that are shown we tend to believe that 8-PSK speech channels for narrowband AMR should be considered as one concept and consequently half rate and quarter rate channels should be specified in the same schedule. Following this recommendation, GERAN Ad Hoc should discuss whether it is feasible to assume to complete this work (both HR and QR 8-PSK channels for narrowband AMR) in June 2001 time scale, or should this work be scheduled to be completed in some later point of time, e.g., December 2001. Further, we believe that the specification work for the channel coding and receiver performance of the 8-PSK speech channels does not utilize same resources that are working on the GERAN PDCP, RRC, RLC and MAC protocols.
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