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Introduction

The following are two text proposals for Release-99 Uplink Data baseline results.  The first text proposal is on “Performance with TFC Control and RLC in Fading channels with non-ideal channel estimation” and is intended to go under section A.4.1.2 on Release-99 Performance with Mixed Traffic Models. The second text proposal is on “Performance with TFC Control and RLC in Fading channels with non-ideal channel estimation” and is intended to go under section A.4.1.1 on Release-99 Performance with Full Buffer.

A.4
System Simulation Results

A.4.1.2
Release-99 Performance With Mixed Traffic Model

A.4.1.2.1
System Setup

……………..

A.4.1.2.2 
Performance Without TFC Control in AWGN
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----------------------------------- Begin Text Proposal 1 insertion for Annex A.4 ---------------------------------
A.4.1.2.3
Performance with TFC Control and RLC in Fading Channels with non-Ideal Channel estimation

System performance is based on the assumptions given in Table A.4.1.2.3 below
Table A.4.1.2.3. Simulation Parameters
	Simulation Parameter
	Value

	System Layout
	19 cell, 3-sector, 2.8km site-to-site

Statistics take from center site only

	Modulation, TTI, #chips/second
	BPSK, 10ms, 3.84 Mcps

	Number of Fingers at Cell per UE
	8

	TFC thresholds as per 25.896
	(8 kbps, 0 dB), (16 kbps, 2 dB), (32 kbps, 4 dB), (64 kbps, 7 dB), (128 kbps, 10 dB), (256 kbps, 13 dB), (384 kbps, 15 dB)

	d/c DPDCH 5Kbps ZTB

d/c DCCH 3.4Kbps
	0.125 (R=1/3, 50 bits)
0.125 (R=1/3, 148+16+8 bits)

	(a) DPDCH 5Kbps ZTB with 10ms TTI
(b) DCCH sent every 0.5 seconds

3.4 Kbps with 40ms TTI (34.108)
	(a) FER=11%

(b) FER=1% or less when DCCH sent

	Data Rates
	8, 16, 32, 64, 128, 256, 384 Kbps

	Channel Type and Distribution
	PB and VA, 50/50 random allocation

	Gaming Traffic (1500byte packet size)
	Offered load 150Kbps

	Assignment for Traffic Mixture case
	1/3, 1/3, 1/3

	Traffic Outage Criteria

Gaming

FTP

NRTV (64Kbps Streaming Video)
	User Packet Call T-put < 16Kbps

User Packet Call T-put < 16Kbps

More than 2% of Packets are late (deleted)

	Speed Assignment Distribution
	3 km/h

	Receiver
	Rake

	Ptx estimation error in TFC selection
	0dB error

	Channel Estimation
	BW=600Hz, non-ideal

	Inner-Loop PC
	ON, TPC Stepsize=0.5dB

	Outer-Loop PC
	ON Step Up=1.01, Step Down=0.9987

Initial OL Threshold  = 2.0

	PC delay and error
	1 slot, 4% uniform random

	No. of antennas
	2 per sector (cell)

	Vehicular Penetration/Body Loss
	6 dB

	Maximum CDM used with Round Robin
	1, 4, 6, 8, 10

	RLC 
	150ms RTT, 2 retransmissions allowed


Non-ideal channel estimation is modeled by the system simulation tool which uses a quasi-static approach. CDM users are assigned per 200ms time slice using a Round Robin scheduler. For the unlimited CDM case (CDM=inf) any user (UE) can transmit. The Release 99 TFC algorithm is used and RLC is modeled.

Figures A.4.1.2.3.1, 2 show user packet call delay versus transmission gain for the Gaming and FTP traffic models and the percent of late packets for the NRTV model for and average load of 10 UEs per sector. For 64Kbps streaming (NRTV) and Gaming the coverage area extends out to 128dB in terms of transmission gain. Outage for each traffic type improves as CDM increases (see Tables A.4.1.2.4, 5) with a Round Robin scheduler due to reduction in time between user transmissions.

Figures A.4.1.2.3.1.3-6 show user packet call throughput versus transmission gain for each traffic model and the traffic mix case.  User throughput improves with increasing CDM using a Round Robin Scheduler due to reduction in time between user transmissions.
Tables A.4.1.2.4, 5 show the rise (interference rise over thermal as defined) information for the 50th, 90th, and 98th percentiles along with sector and user throughput and outage statistics for each traffic type.  Figure A.4.1.2.3.7 shows User vs. Sector throughput as CDM is varied taken from the aforementioned Tables. With 10 UEs per sector and maximum CDM from 4 to 10 (Round Robin scheduling) and unlimited maximum CDM (CDM=inf) cell throughputs of 1.2Mbps was achieved for Gaming, 950Kbps for FTP, and 640Kbps for NRTV for outages of 6%, 4% and 12.5% respectively. As CDM increases so does median rise and rise variation due to increased simultaneous transmissions.
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Figure A.4.1.2.3.1. Packet Call delay for FTP, Gaming and Late Packet for NRTV, Max CDM=4
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Figure A.4.1.2.3.2. Packet Call delay for FTP and Gaming and Late Packet for NRTV given unlimited CDM (CDM=inf, equivalent to rate scheduling).
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Figure A.4.1.2.3.3.  User T-put vs. Transmission Gain for each Traffic model given Max CDM=4.
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Figure A.4.1.2.3.4  User T-put vs. Transmission Gain for each Traffic model given unlimited CDM.
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Figure A.4.1.2.3.5.  User T-put vs. Transmission Gain for Traffic model mix (33/33/33) given maximum CDM=4.
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Figure A.4.1.2.3.6.  User T-put vs. Transmission Gain for Traffic model mix (33/33/33) given unlimited CDM (CDM=inf, equivalent to rate scheduling).

[image: image7.emf]0

50

100

150

200

250

0 200 400 600 800 1000 1200 1400

Sector Throughput (Kbps)

User (Packet Call) Throughput (Kbps)

Gaming

FTP

NRTV

CDM=1

CDM=4

CDM=6

CDM=8

CDM=10

Round Robin Scheduler when 

maximum CDM <=10

Max Expected Sector Throughput 

for 10 UEs/Sector Offered load

given 64Kbps streaming

CDM=4

CDM=6

CDM=8

CDM=10, inf

CDM=inf

Gaming FTP NRTV

Max Outage Outage Outage

CDM (<16Kbps) (<16Kbps) (2% late)

1 0.632 0.172 0.975

4 0.068 0.053 0.222

6 0.061 0.041 0.172

8 0.060 0.041 0.156

10 0.056 0.038 0.138

inf 0.056 0.038 0.125

Avg Load: 10 

UEs/sector



Scheduler: Rrobin



PUEMAX=21dBm



R99 TFC 

Selection



RLC Enabled



5kb/s ZTB &

3.4kb/s DCCH


Figure A.4.1.2.3.7.  User vs. Sector throughput for different Max CDM and unlimited CDM (CDM=inf).

Table A.4.1.2.4 Throughput and Rise for each Traffic model
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(Kbps)
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1
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4

827

135

147
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6.20

6

935
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0.041
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5.55

7.70

8
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0.172

2.70

4.75

6.70

8

625

59

59

0.156

2.90

4.80

6.60

10

631

59

59

0.138

3.15

4.85

6.55

inf

638

60

60

0.125

3.30

5.00

6.50

User Packet Call T-put

Rise

Rise

Rise

User Packet Call T-put

User Packet Call T-put


Table A.4.1.2.5 Throughput and Rise performance for Traffic Mix (33/33/33)
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----------------------------------- End Text Proposal 1 insertion for Annex A.4 ---------------------------------

----------------------------------- Begin Text Proposal 2 insertion for Annex A.4 ---------------------------------

A.4
System Simulation Results

A.4.1.1
Release-99 Performance With Full Buffer

A.4.1.1.1
System Setup

……………..

A.4.1.1.2 
Performance Without TFC Control in AWGN

…………….

A.4.1.1.3
Performance with TFC Control and RLC in Fading Channels with non-Ideal Channel estimation

System performance is based on the assumptions given in Table A.4.1.2.3.  

Non-ideal channel estimation is modeled by the system simulation tool which uses a quasi-static approach. CDM users are assigned per 200ms time slice using a Round Robin scheduler. For the unlimited CDM case (CDM=inf) any user (UE) can transmit. The Release 99 TFC algorithm is used and RLC is modeled.

Figure A.4.1.1.3.1 shows user packet call throughput versus transmission gain for 5 UEs per sector average offered load for maximum CDM = 1 or 4 or inf.  User throughput improves with larger CDM due to the reduction in delay between scheduling attempts. Since 200ms time slices are used a simple relationship exists between achievable user throughput and number of UEs served per cell which is shown for the CDM=1 case by grey horizontal lines labeled with number of UEs served per cell.

Figure A.4.1.1.3.2 shows throughput for average of 5 UEs allocated per sector with maximum CDM ranging from 1 to inf.  Both the user and sector throughput increase with larger CDM. Reverse link interference rise also increases with maximum CDM (see also Figure A.4.1.1.3.3) due to increased likelihood of simultaneous transmissions.
Figure A.4.1.1.3.3 shows the interference rise over thermal as defined in [1] for the 5 and 10 UE cases with a maximum CDM=1 or 4 or inf.  The rise increases going from 5 to 10 UEs due to higher time utilization of the uplink by the packet data channels and increased DPCCH overhead. Table A.4.1.1.3.1 summarizes throughput, rise and outage statistics for the 5 and 10 UE full buffer cases.
With 5 UEs per sector average offered load and maximum CDM=4 about 1100 Kbps sector throughput was achieved for Release 99 with 4% outage (user t-put<16Kbps) and about 1400Kbps sector throughput with 7% outage for unlimited CDM (CDM=inf).  The 90th%-ile rise increased by almost 2.5dB going from maximum CDM=4 to unlimited CDM.
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Figure A.4.1.1.3.1.  User T-put vs. Transmission Gain for maximum CDM 1,4 and unlimited.

[image: image11.wmf]0.0

50.0

100.0

150.0

200.0

250.0

300.0

0

200

400

600

800

1000

1200

1400

1600

1800

2000

Sector Throughput (Kbps)

User (Packet Call) Throughput (Kbps)

CDM=1

CDM=4

CDM=6

CDM=8

CDM=10, inf

5 UEs/Sector Offered 

load

10 UEs/Sector 

Offered load

CDM=4

CDM=6

CDM=8

CDM=inf

CDM=10

FBuff5

FBuff10

Max

Outage

Outage

CDM

(<16Kbps)

(<16Kbps)

1

0.106

0.168

4

0.039

0.096

6

0.076

0.107

8

0.076

0.125

10

0.070

0.150

inf

0.070

0.174

 

Figure 5 User vs

.

 Sector throughput for differen

t maximum CDM

 and unlimited CDM

.

 


Figure A.4.1.1.3.2.  T-put and Outage for different maximum CDM 
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Figure A.4.1.1.3.3.  Rise PDF and CDF plot for maximum CDM=1, 4 and unlimited CDM.
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Table A.4.1.1.3.1 Throughput, Rise and Outage Statistics for Full Buffer Traffic
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FBuff, 10 UEs/sector, PUEMAX=21dBm, R99 TFC Selection, RLC enabled, Rrobin
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