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1 Introduction

MUROS study item was agreed at GERAN #36 [1].  The proposed text includes considerations for any new MUROS solution and the requirements to help assess the suitability of various solutions. This document proposes text for the technical report
2 Proposed text for requirements section
X. Introduction

Recently, the GSM network is seeing its greatest expansion due to the increased demand for mobile voice services in emerging markets.  Furthermore, most of these emerging markets have densely populated cities and limited radio spectrum.  MUROS would help operators in these counties to alleviate the strain on their networks.  New techniques are required to improve the voice capacity on the basis of reusing existing network equipment and radio resource.
X. Architectural Considerations and Requirements
X.1 Architectural Considerations
The MUROS candidate solution in this feasibility study needs to be based on multiplexing two or more users onto one time slot without degrading the speech quality.  These solutions are unlike the speech codec approach to increase voice capacity, e.g. multiplexing two GSM-HR mobiles onto one time slot but rather to multiplex four GSM-HR mobiles onto one time slot.
The actual capacity gain of employing a MUROS solution depends on a number of factors:

1. The capacity gain is restricted by the penetration of new mobiles supporting MUROS. Therefore, the candidate solution should be compatible with the legacy MS, i.e. SAIC mobile handsets.

2. The co-channel and adjacent channel interference increases with the number of users, which leads to the decrease of C/I and frequency reuse. The balance between low frequency reuse and high timeslot reuse should be considered carefully.  

3. If the sub-channels allocated in the same time slot within the same frequency, the influence of the inevitable inter-channel interference (ICI) on voice quality and actual proportion of the subscribers sharing the same time slot cannot be ignored.
Any MUROS candidate solution must consider the following:

1. Power control (PC). The BTS transmits and receives multiple users' signal in the same time slot, so their PC management is performed jointly. Therefore, the strategy of user combination and the adjustment of the combination according to the changes of the channel behaviour during a call are critical
2. Equalization. It is better to employ a new equalization algorithm to eliminate the influence of ICI on the capacity gain of the MUROS technique. In addition, the new equalizer for the MUROS technique should be compatible with the traditional one.

3. Interference cancelling (IC). The co-channel and adjacent channel interference might increase after introducing the MUROS technique, to maintain the voice quality, specific interference cancelling algorithm should be investigated.  New training sequences are a way to improve the cross-correlation properties of a signal.
X.2 Architectural Requirements

The proposed solution shall support the following requirements:
1) Operate with legacy terminals supporting DARP Phase I

2) All GSM speech codecs (HR, FR, EFR, AMR-FR, AMR-HR, AMR-FR and AMR-WB).  The speech codec performance shall not be lower than GSM HR or AMR-HR.
3) Frequency hopping and non frequency hopping

4) All GSM frequency bands
5) Compatible with terminals supporting DARP Phase II
6) The feature shall be usable in the entire cell with the performance degradation no worse than traditional GSM networks
7) Allow at least two users to share the same physical channel at the same time

8) Respect legacy GMSK spectral mask
The proposed solution may also support the following requirements:
a) Work with terminals without DARP Phase I and DARP Phase II capability
3 Proposal

It is proposed that the text in section 2 is included in the MUROS TR.

4 References

[1] GP-072044, WID: Multi-User Reusing-One-Slot (MUROS)
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