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8
Comparison of PC EGPRS2 with EGPRS2 performance

The performance objective of the SPEED study item, presented in sub-clause 4.2, is to significantly improve data throughput performance when introducing PC EGPRS2 as compared to realistic EGPRS2 performance.
To determine if the performance objective has been fulfilled the following sub-clauses present realistic PC EGPRS2 and EGPRS2 throughput performance. To enable a fair comparison between the candidate PC EGPRS2 techniques and EGPRS2 each performance evaluation shall present a set of simulation parameters, common to all evaluations.

Common assumptions to all evaluations further assume:

· PC EGPRS2 specific: 

· Inclusion of blind modulation detection.

· EGPRS2 specific:

· PAR, see [8.10]:

· NSR, 8PSK: 

3.2 dB

· NSR, 16QAM: 
4.7 dB

· NSR, 32QAM: 
5.1 dB

· HSR, QPSK

3.4 dB

· HSR, 16QAM
5.3 dB

· HSR, 32QAM
5.7 dB

· EGPRS2 and PC EGPRS2: 

· C/I and Es/N0 is defined by the measured power of the carrier and the interferer/thermal noise , measured over the useful part of the burst (including payload symbols and training sequence symbols), see Section 4 in [8.11],  with the exception for DTS-2 where the C/I is defined to the strongest Co-channel interferer (C/I1), see Annex L in [8.11] .

· If the backoff used is assumed to be equal to or greater than the PAR of the signal the PA model can be omitted from the set of Tx impairments used, if this is not believed to impact performance. PAR is in this context referring to a deterministic maximum of the signal, i.e. for PC EGPRS2 hard clipping or similar functionality is needed to ensure the limited signal dynamics. 

· Realistic Tx and Rx impairments.

· Backoff included in sensitivity limited evaluations.

· Header performance included in the evaluation and header design for PC EGPRS2 evaluated in 6.2.4 by incremental redundancy or other means.

· Inclusions of AFC functionality for EGPRS2. For PC EGPRS2 the use of AFC is TBD.

The interference modulation shall be according to the interferer modulation definitions specified in TS45.005 for EGPRS2.
8.1
Simulation assumptions
Table 8.1-1 presents the common simulation parameter settings used in the evaluation of the various PC EGPRS2 techniques as well as in the EGPRS2 evaluations.
Table 8.1-1 Common link level simulation assumptions.
	Parameters
	SBPCE2 (Ericsson AB)
	EGPRS-2A

(ST-Ericsson SA)

	Common simulation parameters

	Frequency band
	900 / 1800 MHz
	900 / 1800 MHz

	Tx filter
	LinGMSK
	LinGMSK

	Rx filter BW
	SBPCE2-A: 280 kHz

LCSBPCE2-B: 340 kHz
	260 kHz

	Blind Detection of modulation
	On [8-3]
	On

	MCSs
	MCS1-4 (non-precoded),

DAS5-9, DAS-10b/11b/12b v2 

[8-4] and [8.8[

DBS5-9, DBS-10b/11b/12b v2

[8-5] and [8.8]
	DAS5-12

	Backoff
	0 dB for GMSK

4 dB for QPSK/8PSK

6 dB for 16QAM /32QAM /64QAM
	3.2 dB 8-PSK

4.7 dB for 16QAM

5.1 dB for 32QAM

	Frames
	20000 for Tu3nFH;

10000 otherwise
	20000 for Tu3nFH;

10000 otherwise

	Tx/Rx impairments

  - Phase noise [degrees (RMS)]

  - I/Q gain imbalance [dB]

  - I/Q phase imbalance [deegrees]

  - DC offset [dB]

  - PA model

  - Frequency error [Hz]
	Tx/Rx

0.8/1.2           

0.1/0.2           

0.2/2.0           

-45/-40

On [8-7]/ - 

   -/25           
	Tx/Rx

0.8/1.2           

0.1/0.2           

0.2/2.0           

-45/-40

Off / Off

-/25



	Precoded EGPRS specific simulation parameters

	Burst mapping
	[8-6]
	N/A

	TSC placement
	SBPCE2-A: According to [8-6]

LCSBPCE2-B: According to 

[8-5]
	N/A

	TSC length
	26
	N/A

	Burst length
	SBPCE2-A: According to [8-7]

LCSBPCE2-B: According to 

[8-5]
	N/A

	Mixed Mode Modulation
	SBPCE2-A: Not used (except for DAS-12b)

LCSBPCE2-B: According to 

[8-5]
	N/A

	PAR reduction method 
	According to [8-7] and [8.9], with hard clipping and soft clipping
	N/A

	Achieved PAR
	4 dB for QPSK/8PSK

6 dB for 16QAM/64QAM
	N/A

	CP length
	SBPCE2-A: 6

LCSBPCE2-B: 15
	N/A

	ICI Equalization
	No
	N/A


8.2
EGPRS2-A and PC EGPRS2-A Low band performance

8.2.1
Sensitivity limited performance

Table 8.2-1 presents the EGPRS2-A and PC EGPRS2-A Low band sensitivity limited performance in tabulated form for each evaluated technique. The performance figures in table 8.2-1 are defined as throughput in kbps/TS. The backoff presented in table 8.2-1 shall be taken into account when performing the evaluation. This shall be manifested as a shift of the Es/N0 values.
Table 8.2-1 Sensitivity limited performance
	Es/N0 [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Static

	10
	23.7
	20.7

	15
	32.8
	32.8

	20
	62.3
	54.3

	25
	81.6
	80.9

	30
	98.4
	98.3

	35
	98.4
	98.4

	40
	98.4
	98.4

	Tu50noFH

	10
	12.1*
	7.1

	15
	23.2
	20.6

	20
	34.4
	31.4

	25
	57.3
	46.5

	30
	77.5
	61.0

	35
	94.9
	76.9

	40
	98.1
	87.2

	HT100noFH

	10
	11.2*
	1.5

	15
	21.6
	13.9

	20
	32.4
	25.6

	25
	49.5
	38.6

	30
	66.4
	46.9

	35
	79.8
	51.5

	40
	82.8
	52.5

	RA250noFH

	10
	11.3*
	8.4

	15
	23.3
	23.3

	20
	31.1
	31.7

	25
	42.1
	45.0

	30
	55.8
	58.9

	35
	60.4
	66.1

	40
	61.7
	75.0


* The throughput is achieved by non-precoded MCS1-4.
Figures 8.2-1 to 8.2-4 depict the results in table 8.2-1.
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Figure 8.2-1: Static channel
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Figure 8.2-2: TU50noFH channel
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Figure 8.2-3: HT100noFH channel
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Figure 8.2-4: RA250noFH channel


8.2.2
Co channel interference performance

Table 8.2-2 presents the EGPRS2-A and PC EGPRS2-A Low band Co channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.2-2 are defined as throughput in kbps/TS.
Table 8.2-2 Co channel interference performance
	C/I [dB]
	SBPCE2-A (Ericsson)
	EGPRS-2A (ST-Ericsson SA)

	Tu3noFH

	10
	25.8
	18.4

	15
	46.4
	31.8

	20
	66.3
	46.7

	25
	86.3
	70.8

	30
	95.6
	88.2

	35
	98.0
	96.5

	40
	98.3
	98,1

	Tu3iFH

	10
	26.3
	19.9

	15
	52.8
	34.3

	20
	74.6
	50.1

	25
	93.7
	65.8

	30
	98.1
	83.7

	35
	98.4
	95.9

	40
	98.4
	97.9

	RA250noFH

	10
	24.2
	20.7

	15
	39.5
	35.8

	20
	53.1
	50.2

	25
	59.7
	60.9

	30
	61.6
	68.3

	35
	62.0
	77.3

	40
	62.3
	79.7


Figures 8.2-5 to 8.2-7 depict the results in table 8.2-2.
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Figure 8.2-5: TU3noFH channel
	[image: image6.jpg]Level ATU3iFH CCI Low band

e e N
g L]
2 ./
2 -
g SBPCE2A (Ericsson)
3 - B EGPRS2A (STE)
'g" ——EGPRS2A (Renesas)
£ SBPCE2 (Huawei)
2 P.HOM (Huawei)

0
10 15 20 25 30 35 40

/1 (dB)





Figure 8.2-6: TU3idFH channel
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Figure 8.2-7: RA250noFH channel
	


8.2.3
Adj channel interference performance

Table 8.2-3 presents the EGPRS2-A and PC EGPRS2-A Low band Adj channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.2-3 are defined as throughput in kbps/TS.
Table 8.2-3 Adj channel interference performance
	C/I [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Tu3noFH

	-10
	27.6
	12.0

	-5
	45.8
	22.1

	0
	59.2
	31.6

	5
	73.5
	45.2

	10
	83.7
	57.0

	15
	93.8
	78.4

	20
	97.3
	90.3

	25
	98.2
	95.2

	30
	98.3
	97.0

	Tu3iFH

	-10
	28.4
	12.8

	-5
	49.5
	24.5

	0
	54.4
	32.0

	5
	79.8
	46.4

	10
	92.5
	55.0

	15
	97.9
	72.4

	20
	98.4
	88.5

	25
	98.4
	94.6

	30
	98.4
	96.9

	RA250noFH

	-10
	24.4
	13.1

	-5
	35
	23.8

	0
	41
	31.2

	5
	47.4
	40.2

	10
	54.8
	43.6

	15
	58.6
	57.2

	20
	60.6
	64.6

	25
	61.2
	72.7

	30
	62.0
	76.5


Figures 8.2-8 to 8.2-10 depict the results in table 8.2-3.
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Figure 8.2-8: TU3noFH channel
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Figure 8.2-9: TU3idFH channel
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Figure 8.2-10: RA250noFH channel
	


8.2.4
DTS-2 performance

Table 8.2-4 presents the EGPRS2-A and PC EGPRS2-A Low band Co channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.2-4 are defined as throughput in kbps/TS. In the C/I definition I equals the power of the strongest interferer.
Table 8.2-4 DTS-2 performance
	C/I [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Tu50noFH

	10
	21.4
	14.0

	15
	38.3
	26.0

	20
	60.2
	38.8

	25
	79.1
	55.5

	30
	95.9
	70.6

	35
	98.2
	82.6

	40
	98.3
	88.1


Figure 8.2-11 depicts the results in table 8.2-4.
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Figure 8.2-11: TU50noFH channel
	

	
	


8.3
EGPRS2-B and PC EGPRS2-B Low band performance

8.3.1
Sensitivity limited performance

Table 8.3-1 presents the EGPRS2-B and PC EGPRS2-B Low band sensitivity limited performance in tabulated form for each evaluated technique. The performance figures in table 8.3-1 are defined as throughput in kbps/TS. The backoff presented in table 8.2-1 shall be taken into account when performing the evaluation. This shall be manifested as a shift of the Es/N0 values.
Table 8.3-1 Sensitivity limited performance
	Es/N0 [dB]
	LCSBPCE2-B

 (Ericsson AB)
	Technique 2 (company)

	Static

	10
	20.1
	

	15
	39.2
	

	20
	58.4
	

	25
	88
	

	30
	113.9
	

	35
	118.4
	

	40
	118.4
	

	Tu50noFH

	10
	12.1*
	

	15
	19.6
	

	20
	37.8
	

	25
	54.5
	

	30
	82.3
	

	35
	103.2
	

	40
	115.7
	

	HT100noFH

	10
	11.2*
	

	15
	16.8
	

	20
	34.1
	

	25
	51.2
	

	30
	58.6
	

	35
	86.8
	

	40
	90.1
	

	RA250noFH

	10
	11.3*
	

	15
	19.2
	

	20
	35.2
	

	25
	53.6
	

	30
	58.5
	

	35
	60.2
	

	40
	68.3
	


* The throughput is achieved by non-precoded MCS1-4.

Figures 8.3-1 to 8.3-4 depict the results in table 8.3-1.
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Figure 8.3-1: Static channel
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Figure 8.3-2: TU50noFH channel
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Figure 8.3-3: HT100noFH channel
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Figure 8.3-4: RA250noFH channel


8.3.2 
Co channel interference performance

Table 8.3-2 presents the EGPRS2-B and PC EGPRS2-B Low band Co channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.3-2 are defined as throughput in kbps/TS.
Table 8.3-2 Co channel interference performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu3noFH

	10
	26.2
	

	15
	43
	

	20
	67.7
	

	25
	92.3
	

	30
	110.5
	

	35
	117
	

	40
	118.2
	

	Tu3iFH

	10
	27.7
	

	15
	47
	

	20
	76.6
	

	25
	101.8
	

	30
	116.6
	

	35
	118.3
	

	40
	118.4
	

	RA250noFH

	10
	23.1
	

	15
	40.6
	

	20
	52.9
	

	25
	61.4
	

	30
	69.6
	

	35
	72.1
	

	40
	72.8
	


Figures 8.3-5 to 8.3-7 depict the results in table 8.3-2.
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Figure 8.3-5: TU3noFH channel
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Figure 8.3-6: TU3idFH channel

	[image: image18.wmf]10

20

30

40

50

60

70

80

90

100

110

120

10

15

20

25

30

35

40

R

L

C

 

T

h

r

o

u

g

h

p

u

t

 

p

e

r

 

T

S

 

(

k

b

i

t

/

s

)

C/I (dB)

Level B RA250nFH CCI Low band

LCSBPCE2B (Ericsson) 

EGPRS2B (Renesas)

SBPCE2 (Huawei)

P.HOM (Huawei)


Figure 8.3-7: RA250noFH channel
	


8.3.3 
Adj channel interference performance

Table 8.3-3 presents the EGPRS2-B and PC EGPRS2-B Low band Adj channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.3-3 are defined as throughput in kbps/TS.
Table 8.3-3 Adj channel interference performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu3noFH

	-10
	23.7
	

	-5
	36.6
	

	0
	44
	

	5
	65.7
	

	10
	80.9
	

	15
	90.1
	

	20
	103
	

	25
	112.1
	

	30
	116.8
	

	Tu3iFH

	-10
	22.2
	

	-5
	41.1
	

	0
	49.9
	

	5
	73.5
	

	10
	87.5
	

	15
	102
	

	20
	111.4
	

	25
	117.9
	

	30
	118.4
	

	RA250noFH

	-10
	13.6
	

	-5
	32.8
	

	0
	41.2
	

	5
	44.9
	

	10
	51.4
	

	15
	54.4
	

	20
	56.5
	

	25
	63.6
	

	30
	68.2
	


Figures 8.3-8 to 8.3-10 depict the results in table 8.3-3.
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Figure 8.3-8: TU3noFH channel
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Figure 8.3-9: TU3idFH channel
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Figure 8.3-10: RA250noFH channel
	


8.3.4 
DTS-2 performance

Table 8.3-4 presents the EGPRS2-B and PC EGPRS2-B Low band DTS-2 channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.3-4 are defined as throughput in kbps/TS. In the C/I definition I equals the power of the strongest interferer.
Table 8.3-4 DTS-2 performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu50noFH

	10
	17
	

	15
	37.6
	

	20
	54.2
	

	25
	82.5
	

	30
	103.5
	

	35
	115.4
	

	40
	117.8
	


Figure 8.3-11 depicts the results in table 8.3-4.
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Figure 8.3-11: TU50noFH channel
	


8.4
EGPRS2-A and PC EGPRS2-A High band performance

8.4.1
Sensitivity limited performance

Table 8.4-1 presents the EGPRS2-A and PC EGPRS2-A High band sensitivity limited performance in tabulated form for each evaluated technique. The performance figures in table 8.3-1 are defined as throughput in kbps/TS. The backoff presented in table 8.2-1 shall be taken into account when performing the evaluation. This shall be manifested as a shift of the Es/N0 values.
Table 8.4-1 Sensitivity limited performance
	Es/N0 [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	TU50noFH

	10
	12*
	2.6

	15
	24.2
	18.1

	20
	34.7
	30.7

	25
	57.5
	41.6

	30
	75.2
	55.5

	35
	85.2
	64.1

	40
	93.2
	72.6

	HT100noFH

	10
	10.7*
	0.5

	15
	20.3
	9.8

	20
	31
	21.0

	25
	42.9
	29.7

	30
	54.3
	39.8

	35
	60.4
	42.4

	40
	62.0
	43.0


* The throughput is achieved by non-precoded MCS1-4.
Figures 8.4-1 to 8.4-2 depict the results in table 8.4-1.
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Figure 8.4-1: TU50noFH channel
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Figure 8.4-2: HT100noFH channel


8.4.2
Co channel interference performance

Table 8.4-2 presents the EGPRS2-A and PC EGPRS2-A High band Co channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.4-2 are defined as throughput in kbps/TS.
Table 8.4-2 Co channel interference performance
	C/I [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Tu50noFH

	10
	25.7
	19.7

	15
	48.3
	32.9

	20
	67.4
	46.5

	25
	80.1
	61.4

	30
	91.9
	69.0

	35
	94.6
	89.4

	40
	95.2
	92.2


Figure 8.4-3 depicts the results in table 8.4-2.
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Figure 8.4-3: TU50noFH channel
	


8.4.3
Adj channel interference performance

Table 8.4-3 presents the EGPRS2-A and PC EGPRS2-A High band Adj channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.4-3 are defined as throughput in kbps/TS.
Table 8.4-3 Adj channel interference performance
	C/I [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Tu50noFH

	-10
	25.7
	12.1

	-5
	41.8
	23.2

	0
	60.8
	31.6

	5
	68.4
	40.8

	10
	78.4
	50.5

	15
	80.7
	57.9

	20
	89.6
	63.1

	25
	93.2
	70.9

	30
	94.7
	74.3


Figure 8.4-4 depicts the results in table 8.4-3.
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Figure 8.4-4: TU3noFH channel
	


8.4.4
DTS-2 performance

Table 8.4-4 presents the EGPRS2-A and PC EGPRS2-A High band DTS-2 interference performance in tabulated form for each evaluated technique. The performance figures in table 8.4-4 are defined as throughput in kbps/TS. In the C/I definition I equals the power of the strongest interferer.
Table 8.4-4 DTS-2 performance
	C/I [dB]
	SBPCE2-A (Ericsson AB)
	EGPRS-2A (ST-Ericsson SA)

	Tu50noFH

	10
	22
	14.1

	15
	39.2
	26.7

	20
	60.7
	39.5

	25
	77.5
	53.1

	30
	88.0
	63.6

	35
	93.7
	74.1

	40
	95.1
	76.4


Figure 8.4-5 depicts the results in table 8.4-4.
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Figure 8.4-5: TU50noFH channel
	


8.5
EGPRS2-B and PC EGPRS2-B High band performance

8.5.1
Sensitivity limited performance

Table 8.5-1 presents the EGPRS2-B and PC EGPRS2-B High band sensitivity limited performance in tabulated form for each evaluated technique. The performance figures in table 8.5-1 are defined as throughput in kbps/TS. The backoff presented in table 8.2-1 shall be taken into account when performing the evaluation. This shall be manifested as a shift of the Es/N0 values
Table 8.5-1 Sensitivity limited performance
	Es/N0 [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	TU50noFH

	10
	12*
	

	15
	19.8
	

	20
	39
	

	25
	54.9
	

	30
	79.7
	

	35
	88.2
	

	40
	104.9
	

	HT100noFH

	10
	10.7*
	

	15
	16
	

	20
	30.4
	

	25
	42.5
	

	30
	55.6
	

	35
	60.5
	

	40
	68.7
	


* The throughput is achieved by non-precoded MCS1-4
Figures 8.5-1 to 8.5-2 depict the results in table 8.5-1.
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Figure 8.5-1: TU50noFH channel
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Figure 8.5-2: HT100noFH channel


8.5.2
Co channel interference performance

Table 8.5-2 presents the EGPRS2-B and PC EGPRS2-B High band Co channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.5-2 are defined as throughput in kbps/TS.
Table 8.5-2 Co channel interference performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu50noFH

	10
	26.7
	

	15
	45
	

	20
	69.5
	

	25
	88
	

	30
	104.8
	

	35
	109.6
	

	40
	111.8
	


Figure 8.5-3 depicts the results in table 8.5-2.
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Figure 8.5-3: TU50noFH channel
	


8.5.3
Adj channel interference performance

Table 8.5-3 presents the EGPRS2-B and PC EGPRS2-B High band Adj channel interference performance in tabulated form for each evaluated technique. The performance figures in table 8.5-3 are defined as throughput in kbps/TS.
Table 8.5-3 Adj channel interference performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu50noFH

	-10
	19.9
	

	-5
	39.6
	

	0
	44.5
	

	5
	57.1
	

	10
	77
	

	15
	86.3
	

	20
	92.3
	

	25
	102
	

	30
	105.4
	


Figure 8.5-4 depicts the results in table 8.5-3.
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Figure 8.5-4: TU50noFH channel
	


8.5.4
DTS-2 performance

Table 8.5-4 presents the EGPRS2-B and PC EGPRS2-B High band DTS-2 interference performance in tabulated form for each evaluated technique. The performance figures in table 8.5-4 are defined as throughput in kbps/TS. In the C/I definition I equals the power of the strongest interferer.
Table 8.5-4 DTS-2 performance
	C/I [dB]
	LCSBPCE2-B 

(Ericsson AB)
	Technique 2 (company)

	Tu50noFH

	10
	17.4
	

	15
	38.5
	

	20
	54.8
	

	25
	80.8
	

	30
	94.5
	

	35
	105
	

	40
	108.5
	


Figure 8.5-5 depicts the results in table 8.5-4.
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Figure 8.5-5: TU50noFH channel
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