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Introduction

Enhanced Uplink Data results are shown with non-ideal channel estimation for the full buffer traffic model using the Pedestrian B 3km/h (PB3) channel model and using 10 ms TTI.  The cases shown in this contribution use time and rate scheduling scheme with HARQ (Chase and IR combining), TFC control and RLC. These results are compared with the Release-99 baseline uplink results [6]. With an average offered load of 10 UEs per cell (sector) and 0.5dB of implementation margin about 1400 Kbps sector throughput was achieved for full buffer with 17% outage (user t-put<16Kbps). Compared to Release-99 uplink results, almost 50% gain in both the sector and user throughput is obtained with the Enhanced Uplink time and rate scheduling. In addition, rise-level is superior to Release-99 under relatively high loading.

Results

The system simulation assumptions are given in Table 3. A 19 cell 3-sector system was simulated with wrap-around. Non-ideal channel estimation is modeled by the system simulation tool, which uses the ECM approach (described in Annex A and [3], [4]) based on the curves in Figure 7 and 8. Node B schedules which CDM users to transmit every 10ms frame time and controls the maximum data rate of the scheduled users and hence the rise over thermal level. Hybrid-ARQ is implemented with Chase and IR combining. The Release 99 TFC selection algorithm is used as described in [1] and RLC is modeled.
The enhanced uplink results are compared with Release 99 uplink results with 200ms Time Sliced Round Robin with UE TFC selection and maximum TFC and CDM control [SCHD2 in 6]. Almost a 50% improvement is seen in both sector and user throughput as shown in Figure 1.

Enhanced Uplink system and user performance with Time and Rate scheduling for full buffer traffic is given in Table 1 below. The enhanced uplink with rate control and persistence gives much better throughput performance with lower rise variation than Release 99 uplink with Round Robin scheduler due to effective transmit data rate and rise level control. With HARQ, the sector and user throughput both improve due to fast re-transmission and Chase/IR combining but larger improvements are expected when higher BLER operating points are targeted. More significant improvement from HARQ is also expected at higher vehicular speed (>3 km/h). It may be noted that the MCS level is fixed for all transmissions of a given frame while the power level is adjusted at each transmission/re-transmission.
Figure 2 shows user packet call throughput versus transmission gain for case60 in Table 1. 

Figures 3, 4 and 5 show the PDFs and CDFs of combined (across all antennas) received DPDCH Ec/Nt and Eb/Nt for each TFC collected from all users in the system for Case 60 in Table 1. The corresponding BLER PDFs and CDFs are given in Figures 6.

Table 1 System and User Performance for Full Buffer traffic
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Conclusions

Enhance uplink full buffer packet data simulation results were shown using the ECM approach with non-ideal channel estimation. With an average offered load of 10 UEs per sector, time and rate scheduling scheme, With non-aggressive HARQ with chase and IR combining, almost 1300 Kb/s sector throughput was achieved with 17% outage (user t-put<16Kb/s). This shows that the capacity of enhance uplink is about 50% higher compared to Release-99 [6]. Further improvement can be achieved for Enhanced Uplink by reducing the TTI to 2msec, using higher BLER operating point with HARQ along with higher data rates.  Further improvement is also expected for network topologies with lower site-to-site distance (e.g. 1km) and larger PA sizes (e.g. 24dB) both of which are options in the TR [1].
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Figure 1.  Enhanced Uplink Improvement over Release 99 for PB3 with 10user/sector
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Figure 2.  User throughput vs. Transmission Gain for case 60
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Figure 3.  PDF/CDF for combined Received DPDCH Ec/Nt per users’ TFC for case60.
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Figure 4. PDF/CDF of combined Received DPDCH Eb/Nt per users’ TFC for case 60.
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Figure 5. PDF/CDF of combined Received DPDCH Eb/Nt per users’ TFC for case 60.
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Figure 6.  PDF and CDF of user TFC BLER for case60.
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Figure 7.  Single Antenna AWGN Receiver Performance with Ideal Channel estimation.
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Figure 8.  Single Antenna AWGN Receiver Performance with Ideal Channel estimation, 10ms TTI

Table 2 Per TFC relative power levels
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Table 2 Simulation Parameters

	Simulation Parameter
	Value

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

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

	Modulation
	BPSK, QPSK

	Max number of Fingers at Cell per UE
	8 (finger assignment as in Table A-6 in [1])

	XYZ TFC thresholds
	See Table 2 + 1dB

	per TFC (d,c)
	See Table 2

	ZTB 5Kbps (d,c) when no data tx

DCCH 3.4Kbps (d,c) when no data tx
	(15,8) (R=1/3, 50 bits)

(15,8) (R=1/3, 148+16+8 bits)

	(a) 5Kbps ZTB with 10ms TTI

(b) DCCH sent every 0.5 seconds

3.4 Kbps with 40ms TTI (34.108)
	(a) BLER=11% for ZTB

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

	Data Rates
	8, 16, 32, 64, 128, 256, 384, 640, 768, 960, 1152, 1280, 1440 Kbps

	Channel Type and Distribution
	PB

	Speed Assignment Distribution
	3 km/h

	Receiver
	Rake

	Power measurement error  /  PA size
	2 dB error (lognormal)  /  21dBm

	Channel Estimation
	BW=625Hz, non-ideal (Annex A)

	Inner-Loop PC
	ON, TPC Step size = 1 dB

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

Initial OL Threshold  = 2.0

Updated based on ZTB and TFC CRC failures

	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)

	Soft handoff
	Both Soft and Softer HO supported.

	Other System Parameters match [1]
	See [1]

	Implementation Margin
	0.5 dB

	RLC Round Trip Time
	100 ms


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.  In [3] the ECM approach was developed. The ECM approach along with Es/Nt computation that accounts for non-ideal channel estimation is used to map link curves for use in the system simulator. 

ANNEX B

Link Budget for System Simulation
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