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Updated System Performance Evaluation for Coordinated Channel Allocation (update of GP-130997)
1 Introduction

This document presents system level simulation results for the proposal in [1] (i.e. “Coordinated Channel Allocation”) for ENHVAMOS.
This document is an update of [9]. Changes are mainly in the simulation results (i.e. section 5) and have been highlighted in red text.
2 Link to system mapping
The L2S methodology can be found in section 2 of [4].
3 TSC planning and assignment
A TSC pair was defined as TSC x from TSC Set 1 combined with TSC x from TSC Set 2, x = 0, 1, …, 7.

TSC pairs were statically planned on a per cell basis. TSC re-use was assumed to be 2/6 (TSC pairs 0 to 5 were used in the simulations).
Due to a restriction in the L2S methodology, for non-paired users a TSC chosen from TSC Set 1 was always assumed. If an MS in a VAMOS pair was assigned TSC x from TSC Set 2, the TSC was automatically changed to TSC x from TSC Set 1 in the simulator when the MS left that VAMOS pair.

4 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 [1] 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 neighbouring 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 carry measurements for interfering cells in each MR. This is for further study (i.e. not covered in the following simulations).
Table 1.  Simulation assumptions
	Parameter
	Value
	Comment

	Type of measurement report
	MR (MEASUREMENT REPORT)
	

	Number of reported cells
	6
	

	BCCH carrier measurements
	See subclause 5.5.4 of [5]
	

	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 scenario
	MUROS-1, but only 2 TCH TRX’s were configured for each cell. MUROS-2.
	Same as the one used in [7].
The reason for not using the regular MUROS-1 scenario was that the capacity gains of ENHVAMOS were considered negligible in a scenario where no gain can be found for MUROS/VAMOS.

	Traffic load
	For both the reference case and the Coordinated Channel Allocation case, the traffic load was increased until the minimum call quality performance is not any more ensured.
	See [8] for the definition of minimum call quality performance.

	Loss of speech frames due to Handover
	6 frames
	

	BCCH or TCH under interest
	TCH
	

	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)
	The channel mode adaptation thresholds were optimized for maximum capacity.

	Fast fading type
	TU-3
	

	Network size
	96 cells for MUROS-1.
81 cells for MUROS-2.

	

	Simulation direction
	Downlink
	

	Simulation time
	1200 seconds
	


5 Simulation Results

The capacity (in Erlang/MHz/Site), call drop rate and handover failure rate are summarized in Table 2, Table 3, and Table 4, respectively. In GERAN #60 there was a comment from one vendor that the link-to-system mappings for 3 km/h were found to be also valid for 50 km/h in their study on MUROS. This was adopted as a conclusion by the sourcing company and simulations were run for MS moving speed configured at both 3 km/h and 50 km/h, using the L2S mapping data derived for 3 km/h.
It can be seen that with Coordinated Channel Allocation, the capacity gains are very good in the investigated tight reuse network configuration (i.e. MUROS-1), but are not obvious in the investigated loose reuse network configuration (i.e. MUROS-2). The major reason is that, the amount of data collected by the RRM is not always sufficient to reflect the actual interference level in a cell; hence the interference management and avoidance method can only perform rough channel quality estimation, which is more likely to be correct in networks dominated by high interference levels.
It can also be seen that high speed users pose more challenges to the RRM, resulting in lower absolute capacity figures for both the reference case and the Coordinated Channel Allocation case, and lower capacity gains for the latter.
Table 2.  Capacity (in Erlang/MHz/Site)
	
	Modified MUROS-1
	MUROS-2

	MS moving speed
(km/h)
	3
	50
	3
	50

	Reference
	37.20
	35.16
	29.04
	26.76

	Coordinated Channel Allocation
	41.52
	36.96
	29.76
	27.00

	Difference (%)
	+11.6
	+5.2
	+2.5
	+0.9


And as seen in Table 3 and Table 4, only negligible impacts were observed for call drop rate and handover failure rate.
Call drop rate was calculated as the number of dropped calls over the number of originated calls. Only “RLT expiry” on the mobile station side and “HO timeout” (expiry of timer T3103, see [9]) on the BSS side were considered as call drop reasons.
Handover failure rate was calculated as (1 - the number of successful handovers / the number of handover commands). Both intra-cell handovers and inter-cell handovers were considered.
Table 3.  Call drop rate (%)

	
	Modified MUROS-1
	MUROS-2

	MS moving speed

(km/h)
	3
	50
	3
	50

	Reference
	0.3868
	0.4106
	0.1220
	0.1180

	Coordinated Channel Allocation
	0.3859
	0.4109
	0.1225
	0.1186

	Difference (%)
	-0.233
	+0.077
	+0.410
	+0.508


Table 4.  Handover failure rate (%)

	
	Modified MUROS-1
	MUROS-2

	MS moving speed

(km/h)
	3
	50
	3
	50

	Reference
	0.6328
	0.8061
	0.2856
	0.3144

	Coordinated Channel Allocation
	0.6332
	0.8069
	0.2856
	0.3157

	Difference (%)
	+0.063
	+0.099
	+0.000
	+0.413


6 Conclusions
System simulation results show that the Coordinated Channel Allocation technique can bring capacity gains to tight reuse networks, but has no obvious improvement for loose reuse networks. On the other hand only negligible impacts have been observed for call drop rate and handover failure rate.
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