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1. Introduction

A new Study Item Multi-User Reusing One Slot (MUROS) was agreed at GERAN#36 [1], aiming to improve voice capacity. One of the MUROS candidate techniques so called co-TCH is introduced in [3] where the same physical resources are assigned to two different mobiles with different training sequence codes. The co-TCH uses GMSK and the DARP capability of the handset to avoid the need for network to support new modulation scheme.

This discussion paper introduces a concept of power assignment for co-channel MUROS concept on the downlink, which can be treated as a potential way to improve ratio of users shared with the same physical resources, thus improve the voice capacity. 
2. Concept Description

As mentioned in [2, 3], limitations of downlink power control of MUROS exist. Typical strategy is the common downlink power control algorithm, the transmitted power in downlink is divided equally among the users shared with the same physical resource (MUROS users), to ensure sufficient signal level for the mobile station with the worst channel condition. This algorithm may result in power waste for the users with good channel conditions and increase the interference level of cell for the users may have very different radio channel conditions. 
This contribution proposed a downlink power assignment strategy to eliminate the restriction of the common downlink power control, which adds power assignment unit to the original power control of [3]. The part of power assignment can be treated as large-level of power adjustment among the MUROS users. Figure 1 illustrates this concept as follows in the case of two-users reusing.
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                  Figure 1: Framework of MUROS power assignment
2.1 Strategy of power assignment 
Power assignment unit is introduced integrated with power control, which determine power proportion of the total transmit power according to the radio link quality difference among MUROS users. The strategy is explained in detail as follows in the case of two MUROS users.

BS can get the downlink quality measurements of current pair of users through up-link control channel. If the difference of link quality between the paired users is larger than the predefined threshold to trigger the power assignment, BS will adjust the transmitted power proportion between the two users according to its individual radio channel condition. The re-assigned transmitted power pair attempts to balance the link quality difference between the users, also to satisfy the service requirement. The strategy explained above can be extended to more than two user scenario straightforward. 
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Figure 2: Flow chart of downlink power assignment and joint power control
2.2 DTX handling with power assignment

The proposed power assignment can also provide a simple way to handle the MUROS DTX. Since the decision of each user to activate DTX is independent, system just need to adjust the power assignment proportion to make the non-DTX users accounted for the large proportion of transmitted power. 
3. Link performance

The simulation assumptions are shown in Table1.

Table 1: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	3 km/h (TU)

	Frequency band
	900 MHz

	Frequency hopping
	Ideal (TU)

	Interference/noise
	MTS-1

	Antenna diversity
	No

	DARP receiver
	VAR receiver

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence

	Speech codecs
	TCH/AHS 5.9

	Interference modulation type 
	GMSK


For performance analysis the Frame Error Rate (FER) is displayed over the C/I. The performance has been normalized so that GMSK_HR reaches 1% FER @ C/I = 0 dB.
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Figure 3:  Downlink performance AHS5.9k TU3iFH MTS-1

Table 2: Link performance gain to OSC_offset_0dB

	
	Gain to OSC_offset_0dB @FER1% (dB)

	OSC_offset_0dB
	0

	OSC_offset_0dB_DTX
	0.5

	OSC_offset_3dB
	2.5

	OSC_offset_-3dB
	-3.0

	OSC_offset_5dB
	3.5

	OSC_offset_-5dB
	-5.5

	GMSK_HR
	9.8


Note1: DTX was modelled by a Markov state model with activity of 0.6 with average activity period of 1s.

Note2: Offset XdB means that the transmitted power of wanted user is XdB higher than the other user according to the power assignment.
4. Implementation

No special changes are required on the mobile station side unless additional training sequence codes are to be defined.

The impact on the BS side is:
· Adding power assignment unit in the base-band signal processing with associated algorithm.
5. Conclusions
Power assignment strategy proposed in this proposal can reduce the frequency of channel allocation and maintain the users into co-channel reusing status, thus allows more flexibility and efficiency in dynamic channel allocation. Power assignment and power control complement each other and increase the effectiveness of the power adjustment.
Furthermore, power assignment allows more flexibility in dynamic channel allocation and DTX.
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