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1. Introduction

A new study item MUROS [1] was agreed at GERAN#36 aiming to improve voice efficiency. The orthogonal sub channel (OSC) [2] concept multiplexes two MSs on the same radio resource at a time. The power control in downlink needs to be performed commonly for both sub channels i.e. based on the highest power demand of two users.  Two individual radio path losses or receiver performances may not be always balanced, thus sub channel specific power control may need to be addressed.  This document introduces a sub channel specific power control based on non square, but rectangular 4QAM constellation provided by 8PSK constellation. 

2. Concept description

The sub channel specific power control may utilise normal 8PSK constellation with rotation changed to pi/2. Power levels can be adjusted by changing the mapping of users in that different subsets of 4QAM symbols are selected out of the 8PSK constellation diagram as depicted below. 


[image: image1]

Figure 1  Mapping of OSC sub channels with equal or unequal sub channel powers. 

OSC sub channel with higher power may experience about 2.3 dB higher power than with equal power OSC and channel with lower power about 5.3 dB lower power, whilst the difference between higher and lower power is 7.7dB.  By alternating between 3 different levels from burst to burst it is possible to achieve effectively several level values in within 7.7 dB range. Performance is FFS.
2.1 SAIC receiver may cancel part of interference power
The SAIC handset is expected to cancel part of interference power caused by OSC when applying sub channel specific power control depicted below.

[image: image2]
Figure 2  Illustration of OSC signals after SAIC processing by MS in neighbour cell. 

Thus SAIC gains could be likely obtained with sub channel specific power control. Performance is FFS. 

2.2 Soft Stealing for FACCH with sub channel specific power control

FACCH may be arranged so that higher power is applied for bursts carrying FACCH block. This may improve FACCH by couple of dB, which could improve e.g. handover signalling without performing “double stealing” of voice blocks from both sub channels.  
3. ImplEmentation aspects
MS needs to be coping with unequal power on sub channels.   

BTS needs to be able to change mapping of users to 8PSK constellation based on power demand. 
4. CONCLUSIONS

Introduced sub channel specific power control may be beneficial to study (FFS) due to several reasons:

· Balanced power may not be optimal for both OSC sub channels

· SAIC may be able to cancel part of such a “semi binary” 4QAM power

· FACCH may be boosted by couple of dB without muting possible voice on other sub channel.
.
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