
3GPP RAN1#34

Tdoc# R1-031048

Seoul, Korea


October 6th-10th, 2003


Agenda Item:
AH64: Enhanced Uplink

Source: 

Motorola

Title: 

R99 Uplink Voice Capacity with non-ideal Channel estimation

Document for: 
Discussion and inclusion of the results in the TR


Introduction

Release-99 Uplink Voice capacity results are shown with and without ideal channel estimation. For non-ideal channel estimation about 75 Erlangs/sector was achieved with outage of 2% based on the long term FER outage criteria as per the study item [1]. With ideal-channel estimation the outage for 75 Erlangs/sector was 0.6%. The results are roughly in line with [2] although there are differences in channel and speed assignment assumptions among others. However, it is proposed that a better short term FER outage criteria is to exceed 2.5% FER less than 5% of the time rather than 2% FER less than 10% of the time.  The optimum c/d for the voice DPDCH was 9/15 since it gave the lowest rise with the best outage.  It is recommended that these simulation results be included in the system simulation result section of the TR.

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 outage statistics taken only from the center cell site. Tables 2-5 show the Outage and Rise statistics for different offered loads for the case of Ideal Channel estimation and the cases of non-Ideal channel estimation when different c/d are used.  From Tables 2-5 and Figure 1 it can be seen that using c/d=9/15 is preferable given non-Ideal channel estimation in order to maximize Release 99 uplink RF voice capacity while minimizing reverse link interference rise.  It can also be seen from the Tables that the short term FER outage criteria (2%, 5%) results in very high outage compared to the long term FER outage criteria [see 2], however, this can be mitigated by relaxing the FER threshold from 2% to 2.5% while still keeping the 5% time threshold for the short term outage criteria.
Conclusions

Using the system simulation assumptions given in [1] and additional assumptions described in this paper the non-ideal channel estimation uplink 12.2Kbps voice capacity for Release-99 is about 75 Erlangs/sector for 2% outage given c/d=9/15.  Perhaps a better short term outage criteria is 2.5% FER less than 5% of the time compared to 2% FER less than 10% of the time [2] since it seems to better track the load and the long term outage criteria.
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Figure 1.  Long Term Outage and Rise Statistics with Channel estimation.

Table 2 Outage and Rise Statistics for Ideal Channel Estimation (c/d =8/15)
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Table 3 Outage and Rise Statistics for Non-Ideal Channel Estimation (c/d =8/15)
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Table 4 Outage and Rise Statistics for Non-Ideal Channel Estimation (c/d =9/15)

[image: image4.wmf]Avg

(over all antennas)

LTFER>2%

Pole Eq.

simultaneous

Rise

Outage

>10% time

Rise

>2.0%

>2.5%

>2.0%

UEs/cell

avg

avg

std

cell

FER

FER

FER

avg

std

avg

(dB)

(dB)

(dB)

(%)

(%)

(%)

(%)

(dB)

(dB)

(dB)

43.9

2.4

3.42

2.08

0.5

26.0

1.0

5.5

2.76

2.08

52.6

3.1

3.40

2.10

0.7

26.8

0.9

5.4

2.74

2.10

61.4

4.0

3.39

2.13

0.8

27.4

1.2

5.3

2.72

2.13

70.2

5.0

3.39

2.22

1.2

26.0

1.4

5.6

2.72

2.22

78.9

6.6

3.4

2.4

2.3

26.9

2.6

7.8

2.95

2.43

Rx Edbdch/Nt

Total Rx Eb/Nt

per Ant

ST FER Outage

>5% of the time


Table 5 Outage and Rise Statistics for Non-Ideal Channel Estimation (c/d =10/15)

[image: image5.wmf]Avg

(over all antennas)

LTFER>2%

Pole Eq.

simultaneous

Rise

Outage

>10% time

Rise

>2.0%

>2.5%

>2.0%

UEs/cell

avg

avg

std

cell

FER

FER

FER

avg

std

avg

(dB)

(dB)

(dB)

(%)

(%)

(%)

(%)

(dB)

(dB)

(dB)

43.9

2.5

3.36

2.00

0.6

26.2

1.0

5.6

2.96

2.00

52.6

3.3

3.33

2.02

0.7

24.5

1.1

5.0

2.93

2.02

61.4

4.3

3.32

2.05

0.9

25.8

1.5

5.2

2.92

2.05

70.2

5.4

3.31

2.18

1.4

25.8

2.0

5.8

2.91

2.18

78.9

7.1

3.28

2.41

2.1

29.4

3.0

7.4

2.88

2.41

Rx Edbdch/Nt

Total Rx Eb/Nt

per Ant

ST FER Outage

>5% of the time


[image: image6.emf]0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0

Avg Simultaneous 12.2Kbps Speech UEs/Cell

Outage (%)

LT, Bc/Bd=10/15

ST, Bc/Bd=10/15

LT, Bc/Bd=9/15

ST, Bc/Bd=9/15

LT Bc/Bd=8/15

ST Bc/Bd=8/15

Figure 2.  Short (2.5%, 5%) and Long term outage criteria for non-ideal channel estimation.

Table 1. Simulation Parameters
	Simulation Parameter
	Value

	TTI
	20 ms

	No. of chips/second
	3.84 Mcps

	Modulation
	BPSK

	Number of Fingers at Cell per UE
	8

	d/c full rate frame
	3.51 (5.5dB), 2.78 (4.4dB), 2.25 (3.5dB)

	d/c 16 bit CRC null frame
	6.7dB, 7.8dB, 8.7dB

	d/c SID frame
	2.0dB, 3.1dB, 4.0dB

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

	Speed Assignment Distribution
	Normal (mean=30kph, stdev=15kph)

	Receiver
	Rake

	Receiver Implementation Loss

 (DLL, AFC, ADC)
	0.5 dB

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

	Inner-Loop PC
	ON, TPC Stepsize=0.5dB

	Outer-Loop PC
	ON Step Up=0.6dB

Initial OL Threshold  = 0.3

	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 2.  Single Antenna AWGN 12.2Kbps Receiver Performance w. 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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