3GPP TSG GERAN #32
TDoc GP-062281
Sophia Antipolis, France
Agenda Item 7.1.5.6
13 - 17 November 2006
Source: Nokia

Downlink dual carrier - network level performance
1. Introduction

This contribution shows the potential gain in offered load of dual carrier connections in an interference-limited network compared to connections using single carrier. The results were obtained from a dynamic GSM/EDGE network simulator. Dual carrier modelling was implemented based on chapter 7 in TR 45.912 Feasibility Study for Evolved GERAN [1].
2. Simulation setup
The simulated network used homogeneous hexagonal grid layout with 25 three-sector sites. The configuration was based on TR 45.903, tables 4-1 and 4-2 (SAIC feasibility study) [2]. Parameters different from that configuration are summarized in Table 1.
Table 1: Simulation parameters
	Parameter
	Value

	Frequency band
	900 MHz

	Synchronized BSS
	no (but sectors within sites were synchronized)

	Cell radius
	750 m

	Inter-site distance
	2.25 km

	Frequency hopping
	random RF

	BCCH layer bandwidth
	2.4 MHz, reuse 4/12

	Hopping layer bandwidth
	2.4 MHz, reuse 1/1

	Number of cells
	75

	Available CS resources per cell (fixed)
	4 transceivers

	Available PS resources per cell (fixed)
	2 transceivers

	MS speed
	3 km/h

	Max. BTS output power
	20 W

	Max. MS output power
	2 W

	Power control used by speech connections
	both DL and UL

	Power control used by EGPRS connections
	UL only

	Proportion of AMR speech service
	75%

	Mean call length
	90 s

	DTX
	enabled, 60 % voice activity

	Proportion of EGPRS FTP service
	25%

	FTP file size
	120 kB – 480 kB

	MS multislot class
	10 (4 + 1)

	Link adaptation in EGPRS
	enabled

	Incremental redundancy
	enabled (unlimited memory)


The available resources for circuit-switched and packet-switched calls were fixed for the whole simulation, i.e. there were no PS/CS territory updates. The EGPRS service always used 2 transceivers (on hopping layer), while speech connections used the remaining 4 transceivers (one BCCH and three hopping) see Figure 1.
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Figure 1: Available resources in each cell
In Figure 1, the following symbols are used:

B – timeslot is blocked for traffic, it is used for signalling only,
P – timeslot is dedicated to PS traffic,
C – timeslot is dedicated to CS traffic.
There were two services simulated in the network. The users could initiate either speech call (with 75% probability) or an EGPRS data call (remaining 25% of new calls). The EGPRS service was simulating a file transfer via FTP. Only downlink traffic was generated. Uplink was used only for acknowledgements.

3. Results
The results show the development of downlink throughput at 10th, 50th and 95th percentiles with increasing offered load (in PS domain). The load in CS domain remained almost constant at about 15 Erlangs. The offered load was varied by increasing the file size for the FTP transfer from 120 kB to 480 kB.
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Figure 2: Downlink throughput at different percentiles in interference-limited network.

We can see that, for example at 10th percentile throughput of 100 kbit/s the offered load gain of using dual carrier is about 160%. However, when the offered load is increased it does not affect only the EGPRS service (decreased throughput) but the speech service as well (see Figure 3).
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Figure 3: Impact of offered EGPRS load on quality of speech service. A speech call having frame erasure ratio >= 2% was declared as bad quality call.
In the above mentioned case, the increase of offered load by 160% would cause an increase of 57% of bad speech calls (dropped calls + bad quality calls). From 4.2% in single carrier case at 75 kbit/s/cell offered load to about 6.6 % with dual carrier at 197 kbit/s/cell (see Figure 4).

4. Conclusion

In this contribution we have shortly compared the throughput of single carrier and dual carrier EGPRS connections in interference-limited network. When we assume certain throughput level as quality measure, dual carrier seems to provide significant capacity gains with some negative impact on the quality of speech service due to increased interference in the system.
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