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1 Introduction

This document contains system level simulation results for Release 99 type channels for the “Analysis of Higher Chip Rates for UTRA TDD Evolution” SI. Voice bearers are studied in this document (12.2kbps DCH-type bearers).

The capacity of the 3.84Mcps TDD system obtained by these simulations is in line with those obtained in [2]. 

The document includes a text proposal for TR25.895 summarising the system level performance results for Release 99 type channels.

This document is an update of [3]. The document is updated with a corrected set of simulation results for channel VA30; also included are simulation results for channel VA120.

2  Simulation Assumptions

Dynamic system simulations (uplink and downlink) were performed according to the simulation assumptions of TR25.895 annex B. 

DCA and CAC are modeled in the simulated system. The DCA algorithm attempts to minimise intercell interference. Release 99 uplink and downlink power control algorithms are applied.

In the simulations, users are dropped randomly into the simulated 19 site deployment and admitted according to the DCA and CAC algorithms. The simulations start with no users in the system and users are added until an equilibrium state is reached. The deployment is then simulated for 10 minutes (60000 frames).

Simulations results are taken from the inner 2 rings (7 cell sites, 21 cells) of the deployment (the outer ring of the simulated deployment is thus used solely to provide appropriate interference to the inner 2 rings). 

The simulations log the number of dropped calls, blocked calls, completed calls and satisfied users for a range of offered loads (expressed in Erlangs). A satisfied user is considered to be a user whose call is successfully completed (not blocked, not dropped) at an acceptable call quality (block error rate exceeds 10% for less than 5% of the call). The results of the 7.68Mcps TDD system are compared to those of two independent 3.84Mcps TDD systems (thus the “x-axis” of the graphs is “offered Erlangs per 10MHz”). 

3 Simulation Results

In this section, simulation results for AWGN, PA3, PB3, VA30 and VA120are presented.
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Figure 1 - System Level Results - 12.2kbps DCH bearer, AWGN
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Figure 2 - System Level Results - 12.2kbps DCH bearer, PA3
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Figure 3 - System Level Results - 12.2kbps DCH bearer, PB3
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Figure 4 - System Level Results - 12.2kbps DCH bearer, VA30
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Figure 5 - System Level Results - 12.2kbps DCH bearer, VA120

System capacities in terms of supported numbers of Erlangs at percentages of satisfied users of 95% and 90% are shown in Table 1 for 3.84Mcps and 7.68Mcps systems for the channel models studied.

Table 1 - System Capacity (Erlangs) for 12.2kbps bearer

	channel
	Offered Erlangs for 90% satisfied users
	Offered Erlangs for 95% satisfied users
	Capacity gain at 7.68Mcps

	
	3.84Mcps
	7.68Mcps
	3.84Mcps
	7.68Mcps
	

	AWGN
	101
	105
	91
	99
	4-9%

	PA3
	54
	59
	48
	54
	9-12%

	PB3
	82
	89
	72
	83
	9-15%

	VA30
	81
	87
	74
	82
	7-11%

	VA120
	78
	88
	72
	83
	13-15%


In the AWGN channel, the system is code limited and here system level gains are due mainly to trunking efficiency gains. In channels VA30 and VA120, the system is code limited in the uplink due to the use of an asymmetric timeslot split (a 6/6 DL/UL timeslot split causes the system to be power limited in the downlink and inferior performance is obtained with this symmetric timeslot split). As the available code resource is less in these channels (the uplink code resource supports a maximum of 40 concurrent circuits), the trunking efficiency gains of 7.68Mcps over 3.84Mcps are greater. In channels PA3 and PB3, the system is power limited (in the downlink). In these channels, the system level gains are due to a combination of both trunking efficiency gains and link level gains (downlink link level gains are evident in figures 15 to 18 of TR25.895).

When the system is operated such that 95% of users are satisfied, the capacity gain of a 7.68Mcps TDD system over a 3.84Mcps TDD system is of the order of 10-15% in terms of the number of supported calls.
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5 Text Proposal

It is proposed to include the following text into section 5.3 of TR25.895.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>

5.3
System Level Results


5.3.1 Release 99 / 4 type bearers

5.3.1.1
Simulation Assumptions

The simulation results presented in section 5.3.1 were performed using dynamic system simulations employing DCA, CAC and Release 99 uplink and downlink power control algorithms. The simulation assumptions of Annex B are applied to these simulations.

These simulations log the number of dropped calls, blocked calls, completed calls and satisfied users for a range of offered loads (expressed in Erlangs). A satisfied user is considered to be a user whose call is successfully completed (not blocked, not dropped) at an acceptable call quality (block error rate exceeds 10% for less than 5% of the call). The results of the 7.68Mcps TDD system are compared to those of two independent 3.84Mcps TDD systems (thus the “x-axis” of the graphs is “offered Erlangs per 10MHz”).
5.3.1.2
Simulation Results
Simulation results are presented for a 12,2kbps bearer in channels AWGN, PA3, PB3, VA30 and VA120 in Figures AAA, BBB, CCC, DDD and EEE.
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Figure AAA - System Level Results - 12.2kbps DCH bearer, AWGN
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Figure BBB - System Level Results - 12.2kbps DCH bearer, PA3
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Figure CCC - System Level Results - 12.2kbps DCH bearer, PB3
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Figure DDD - System Level Results - 12.2kbps DCH bearer, VA30
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Figure EEE - System Level Results - 12.2kbps DCH bearer, VA120

System capacities in terms of supported numbers of Erlangs at percentages of satisfied users of 95% and 90% are shown in Table XXX for 3.84Mcps and 7.68Mcps systems for the channel models studied.

Table XXX - System Capacity (Erlangs) for 12.2kbps bearer

	channel
	Offered Erlangs for 90% satisfied users
	Offered Erlangs for 95% satisfied users
	Capacity gain at 7.68Mcps

	
	3.84Mcps
	7.68Mcps
	3.84Mcps
	7.68Mcps
	

	AWGN
	101
	105
	91
	99
	4-9%

	PA3
	54
	59
	48
	54
	9-12%

	PB3
	82
	89
	72
	83
	9-15%

	VA30
	81
	87
	74
	82
	7-11%

	VA120
	78
	88
	72
	83
	13-15%


In the AWGN channel, the system is code limited and here system level gains are due mainly to trunking efficiency gains. In channels VA30 and VA120, the system is code limited in the uplink due to the use of an asymmetric timeslot split (a 6/6 DL/UL timeslot split causes the system to be power limited in the downlink and inferior performance is obtained with this symmetric timeslot split). As the available code resource is less in these channels (the uplink code resource supports a maximum of 40 concurrent circuits), the trunking efficiency gains of 7.68Mcps over 3.84Mcps are greater. In channels PA3 and PB3, the system is power limited (in the downlink). In these channels, the system level gains are due to a combination of both trunking efficiency gains and link level gains (downlink link level gains are evident in figures 15 to 18 of section 5.2.1.1).

When the system is operated such that 95% of users are satisfied, the capacity gain of a 7.68Mcps TDD system over a 3.84Mcps TDD system is of the order of 10-15% in terms of the number of supported calls.

<<<<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>






