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Coordinated Channel Allocation – Updated System Performance
1 Introduction

In [1] it was proposed to share channel allocation and VAMOS pairing information between interfering cells so as to optimize the interference contributed by AQPSK modulated interferers. In [2] it was proposed to extend the idea in [1] so that a rough C/I is estimated for each traffic channel taking into account the modulation type and strength of every known interferer. The interference information could be obtained by means of inter-cell information exchange. Both proposals only make sense in synchronous networks.
This document presents some preliminary system simulation results for the proposal in [2] (i.e. “Coordinated Channel Allocation”).
This document is an update of a contribution presented at ENHVAMOS telco #4. Changes have been highlighted in red text.

2 Link to System Mapping
The L2S methodology for MUROS (see [3]) was reused without any change.
3 Simulation Assumptions
The simulation assumptions are summarized in Table 1. VAMOS was enabled in all simulations, with 100% VAMOS I mobile penetration.
In the Coordinated Channel Allocation case, for each cell the BSC was assumed to know the following configurations of all its interfering cells: BCCH output power, number of TRXs, timeslot configuration for each TRX, MA configuration. Further, for each traffic channel the BSC was assumed to know the transmission power and measurement reports of each ongoing call in all its interfering cells. The channel allocation policy outlined in [2] was used, replacing the one in the reference case which merely allocates a randomly chosen idle traffic channel.
It should be noted that in the simulations below a mobile station had no knowledge of whether a cell configured in the BA was an “interfering cell” or a normal neighboring cell, resulting in only some of the measurement reports containing measurements for interfering cells of interest to the BSS. The performance of Coordinated Channel Allocation is expected to be further enhanced by mandating the MS to carrier measurements for interfering cells in each MR. This is for further study.
Table 1 Simulation assumptions
	Parameter
	Value
	Comment

	Type of measurement report
	MR (MEASUREMENT REPORT)
	

	Number of reported cells
	6
	

	Call set-up phase
	3 seconds
	

	BCCH Carrier Measurements
	See subclause 5.5.4 of [6]
	

	Information Sharing
	Intra-BSS
	Only one BSC was modelled (i.e. information sharing level 2 as defined in subclause 5.6.1 of [6])

	Simulation Scenarios
	MUROS-1
	

	Loss of speech frames due to Handover
	6 frames
	

	BCCH or TCH under interest
	TCH
	This is different from the “MUROS-1” network configuration defined in the MUROS TR [5]

	Frequency hopping
	Random frequency hopping for the reference case.
Cyclic frequency hopping for the Coordinated Channel Allocation case.
	

	Network sync mode
	Frame-based synchronization
	No delay was assumed

	Channel mode adaptation
	D1: AHS 5.9 <-> MUROS (AHS 5.9)
	See the MUROS TR [5] for the definition of “D1”

	Fast fading type
	TU-3
	

	Network size
	96 cells
	

	Simulation direction
	Downlink
	

	Simulation time
	900 seconds
	


4 Simulation Results

4.1 RRM Optimized for Hardware Efficiency
In this set of simulations the channel mode adaptation thresholds for the reference case were optimized for maximum “network capacity gains”, as was done in the MUROS study. The thresholds were then kept the same for the Coordinated Channel Allocation (CCA) case. This was to observe the gains of CCA in terms of hardware efficiency (i.e. timeslots needed to carrier the same amount of traffic with the same level of voice quality).
Figure 1 shows the VAMOS traffic rate (i.e. Erl contributed by VAMOS pairs / totally carried Erl) in the simulations. It could be seen that the VAMOS traffic rate in the CCA case was significantly higher than that in the non-CCA case. It is also worth noting that the gain became more remarkable as the traffic load increased.
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Figure 1  VAMOS traffic rate
Figure 2 shows the timeslot saving due to CCA.
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Figure 2  Timeslot saving
4.2 RRM Optimized for Network Capacity Gains
In this set of simulations the channel mode adaptation thresholds for the reference case and the CCA case were both optimized for maximum “network capacity gains”.
Figure 3 depicts the unsatisfied user rate in non-VAMOS case, “plain” VAMOS case and VAMOS case with CCA enabled. With 5% unsatisfied users, VAMOS plus CCA improved the network capacity by about 8.5%, remarkably higher than the about 4% gain achieved by the “plain” VAMOS case.
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Figure 3  Unsatisfied user rate
5 Discussions
· CCA improves the C/I distribution in a VAMOS network. Such an improvement could be translated to either timeslot savings (with an aggressive VAMOS pairing policy) or network capacity gains (with a VAMOS pairing policy optimized for network capacity gains), without sacrificing call quality.
· CCA is most likely to bring gains to networks with high traffic loads where a large portion of calls suffer from high interference levels.
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