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Introduction

Release-99 Uplink Data results are shown with non-ideal channel estimation for the Gaming, FTP and NRTV (streaming video) traffic models [1] using Pedestrian B and Vehicular A channel models.  The cases shown include Round Robin scheduling with maximum CDM=4 using 200ms time slices with TFC control and RLC.  With 10 UEs per sector and CDM=4 cell throughput varied between 400 and 800 Kbps for the different Traffic models.  Some trends were similar to those reported in [2].
Results

The system simulation assumptions are given in Table 1 which includes using 8 demodulators (fingers) per UE at each serving cell. A 19 cell 3-sector system was simulated without wrap-around with statistics taken only from the center cell site.  Non-ideal channel estimation is modeled by the system simulation tool which uses a quasi-static approach described in Annex A and [3], [4] based on the curves in Figure 2. Up to 4 CDM users are assigned per 200ms time slice using a Round Robin scheduler.  The Release 99 TFC algorithm is used as described in [1] and RLC is modeled.
Figure 1 shows 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 10 UEs per sector. For 64Kbps streaming (NRTV) and Gaming the coverage area extends out to 128dB in terms of transmission gain. About 27% of the NRTV users had more than 2% late packets.
Figure 2,3 shows user packet call throughput versus transmission gain for each traffic model and the mix case. .
Figure 4 shows average sector and user throughput for each traffic model and the mix case.

Figure 5 shows the rise (interference rise over thermal as defined in [1]) pdf and cdf for each Traffic model and the mix case.
Conclusions

Release 99 Baseline simulation results for the Gaming, FTP, and NRTV traffic models were shown using the quasi-static approach with non-ideal channel estimation modeled. With 10 UEs per sector and maximum CDM=4 cell throughput varied between 400 and 800 Kbps for the different Traffic models.  Some results and trends were similar to those reported in [2].
References

 [1] Enhanced Uplink TR25.986 V0.4.2, R1-030952

 [2] Qualcomm, R1-030662, “R99 Cell Throughput (TFC Control, full buffer, …)”
 [3] Lucent, R1-030082, “Link Prediction Methodology for System Level Simulations”

 [4] Lucent, R1-030313, “Link Prediction Methodology for System Level Simulations”

[image: image1.emf]0

50

100

150

200

250

300

350

-150.0 -140.0 -130.0 -120.0 -110.0 -100.0 -90.0 -80.0 -70.0 -60.0 -50.0

Transmission Gain (-pathloss+shadowing+antenna gains) dB

Pkt Call delay (seconds)

ftp pc delay

gaming pc delay 

nrtv % Late Packets


Figure 1. Packet Call delay for FTP and Gaming and Late Packet for NRTV.
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Figure 2.  User T-put vs. Transmission Gain for each Traffic model.
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Figure 3.  User T-put vs. Transmission Gain for Traffic model mix (33/33/33).
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Figure 4.  Sector and user throughput for each Traffic model and mix.
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Figure 5.  Rise PDF and CDF plot for each Traffic model and mix.

Table 1. Simulation Parameters
	Simulation Parameter
	Value

	TTI
	10 ms

	No. of chips/second
	3.84 Mcps

	Modulation
	BPSK

	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
	0.125

	DPDCH 5Kbps ZTB FER target
	11%

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

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

	Speed Assignment Distribution
	3 km/h

	Receiver
	Rake

	Ptx estimation error in TFC selection
	0dB error (all other TFC parameters as in [1])

	Channel Estimation
	BW=600Hz, non-ideal (Annex A)

	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

	Other System Parameters match [1]
	See [1]
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Figure 6.  Single Antenna AWGN Receiver Performance with Ideal Channel estimation.

ANNEX A

Derivation of System Uplink SNR equation with channel estimation

In [3], [4] a derivation of the uplink SNR (Eb/Nt) equation was developed which accounted for non-ideal channel estimation.  These equations were also developed for this study and differ mainly from [3] [4] by including a variable representing the channel estimator bandwidth. The SNR terms are also computed over a frame (or sub-frame interval). The resulting uplink SNR equation is 



[image: image7.wmf](

)

å

å

å

=

=

=

-

-

-

÷

÷

ø

ö

ç

ç

è

æ

+

+

=

tx

antennas

a

fingers

N

j

N

a

N

k

j

k

m

a

cell

chest

j

k

m

a

cell

dch

e

j

k

m

a

cell

dch

e

j

j

symb

m

cell

dch

e

t

b

SNR

SNR

SNR

TBS

N

N

E

1

1

1

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

_

,

1

1

 
(1 )



[image: image8.wmf])

]

2

][

1

[

(

,

,

,

,

,

,

,

,

,

,

,

,

Lucent

N

E

SNR

p

i

t

i

k

m

a

cell

dch

e

s

i

k

m

a

cell

dch

e

L

®

=

-

-

 
(2 )


[image: image9.wmf])

]

2

][

1

[

(

2

,

2

,

,

,

,

,

,

,

,

,

,

,

,

Lucent

N

E

B

f

SNR

p

i

p

i

t

i

k

m

a

cell

pilot

c

chest

c

i

k

m

a

cell

chest

G

®

÷

÷

ø

ö

ç

ç

è

æ

=

a

  
(3 )
where

Nsymb,j is the number of modulation symbols per frame (or sub-frame)

TBSj is the transport block size,  

Bchest is the channel estimator bandwidth in Hz

fc is the chip rate (3840000)

ANNEX B

Link Budget for System Simulation

[image: image10.wmf]reference max pathloss (determines cell radius)

133.5

dB

3GPP WCDMA

12200bps Speech

Item

Link

Forward

Reverse

Test Service

Speech

Speech

Information Rate

kbps

12200

12200

(a0) Average Transmitter Power per Traffic Channel

dBm

27.0
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21.0

(a2) Maximum Total Transmitter Power

dBm

43.0

21.0

(b) Cable, Connector, and Combiner Losses

dB

3.0

0.0
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