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Introduction

Release-99 Uplink Data results are shown with non-ideal channel estimation for 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, 6, 8, 10, inf using 200ms time slices with TFC control and RLC.  A traffic mix with 1/3 of each traffic model is simulated as well.
Results

The system simulation assumptions are given in Table 3. 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 9. 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.

Figures 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 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 (see Tables 1 and 2) increases with a Round Robin scheduler due to time reduction between user transmissions.
Figures 3-6 shows user packet call throughput versus transmission gain for each traffic model and the mix case. User throughput improves with increasing CDM with Round Robin Scheduler.
Figure 7 shows the rise (interference rise over thermal as defined in [1]) PDF and CDF for each traffic model and the traffic mix case given maximum CDM=4. As CDM increases so does median rise and rise variation due to increased simultaneous transmissions.
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 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. 
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Figure 1. Packet Call delay for FTP and Gaming and Late Packet for NRTV given Max CDM=4
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Figure 2. Packet Call delay for FTP and Gaming and Late Packet for NRTV given unlimited CDM (CDM=inf or rate scheduling).
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Figure 3.  User T-put vs. Transmission Gain for each Traffic model given Max CDM=4.
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Figure 4.  User T-put vs. Transmission Gain for each Traffic model given unlimited CDM.
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Figure 5.  User T-put vs. Transmission Gain for Traffic model mix (33/33/33).
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Figure 6.  User T-put vs. Transmission Gain for Traffic model mix (33/33/33).

Table 1 Throughput and Rise for each Traffic model
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Table 2 Throughput and Rise performance for Traffic Mix (33/33/33)
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Figure 7.  Rise PDF and CDF plot for each Traffic model and mix for Max CDM=4.
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Figure 8.  User vs. Sector throughput for different Max CDM and unlimited CDM (CDM=inf).
Table 3. Simulation Parameters
	Simulation Parameter
	Value

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

	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

	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 (see link budget Annex B)

	Other System Parameters match [1]
	See [1]
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Figure 9.  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 
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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
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