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Comparison of Performance Evaluations 

for PC-EGPRS2 
1. Introduction

An essential part of the SPEED SI description [1] is the performance evaluation of Precoded EGPRS2 versus realistic EGPRS2 reference. At GERAN#52 EGPRS2 reference performance has been contributed by different vendors.
This contribution compares performance evaluations reported in contributions [2], [3], [4] to this meeting.
2. COMPARISON OF RESULTS FROM DIFFERENT VENDORS
Performance results reported in [2] by Renesas for the EGPRS2 reference, in [3] by Ericsson for the SBPCE2 candidate and in [4] by Huawei for the Padded HOM candidate are graphically depicted in the Annex. In the following a selection of the figures in the Annex is discussed.
3. DISCUSSION
When comparing above performance evaluations from different vendors, following observations were made.
3.1 Impairments 
3.1.1 TX impairments

Impact of higher order modulations on the power backoff has been taken into account by all evaluation candidates (i.e. SBPCE2, Padded HOM and EGPRS2 reference). Either a modulation and symbol rate specific power backoff was considered [2] or a reduced power backoff with inclusion of a PA model [3]. It is the sourcing company’s view that this methodology ensures the comparability of results between those evaluation candidates. However the evaluation in [4] uses a reduced PAR without inclusion of the PA model, which can be considered as optimistic.
3.1.2 RX impairments

Generally relevant mobile support functions should be included for proper comparison. Simulations in [2] include the AFC support function, whilst a constant frequency offset of 25 Hz was assumed in [3] and [4]. The latter approach yields in our view a simplistic and optimistic model, as the frequency offset will vary over time. In particular this is the case for frequency hopping scenarios, where interferers with burst wise frequency hopping are observed. Also for low SINR the frequency offset estimate may not be sufficient accurate. Second due to the fact that intercarrier interference cancellation is not assumed to be part of the receiver, frequency deviations of the wanted signal and of the interferers need to be accurately modelled. This is most relevant for channels with high Doppler shifts, i.e. RA250nFH, but also for the other radio profiles.

3.2 Performance 

3.2.1 Channels with high Doppler shifts
SBPCE2 [3] and Padded HOM [4] exhibit clear losses against EGPRS2 reference for high Doppler shifts as can be seen in the Figure 1 to 3 for Level A and Figure 4 to 6 for Level B below. 
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Figure 1: Level A, Low Band, RA250nFH, sensitivity
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Figure 2: Level A, Low Band, RA250nFH, co-channel interference
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Figure 3: Level A, Low Band, RA250nFH, adjacent-channel interference.
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Figure 4: Level B, Low Band, RA250nFH, sensitivity.
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Figure 5: Level B, Low Band, RA250nFH, co-channel interference.
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Figure 6: Level B, Low Band, RA250nFH, adjacent channel interference.
3.2.2 DTS-2 Scenario
For the multi-interferer profile DTS-2 and TU50nFH, both SBPCE2 and Padded HOM exhibit inconsistent throughput gains as well as losses in level A and level B as can be seen in the Figure 7 and 8.
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Figure 7: Level A, Low Band, TU50nFH, DTS-2, co-channel interference.
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Figure 8: Level B, Low Band, TU50nFH, DTS-2, co-channel interference.
Whilst improvements for Level A are achieved for SBPCE2 and Padded HOM for C/I range starting from 17 dB or 20 dB, respectively, throughput losses in the entire C/I range below 30 dB or for the entire range, respectively, appear for Level B. Thus the throughput increase can be considered inconsistent for the DTS-2 scenario, which is judged important for urban and suburban areas.
3.2.3 Adjacent Channel Interference 
For ACI and TU3nFH radio channel the throughput of SBPCE2 [2] for low C/Ia according to Fig. 9 is considered surprisingly high, e.g. for C/Ia=-10 dB a throughput of around 65 kbit/s is observed, which is only possible with the usage of HOM such as 16 QAM. It is quite optimistic to assume integrity of these modulation types at such low C/Ia ratios. More details on the applied receiver changes would be beneficial. Also when comparing this result to the corresponding CCI performance in Fig. 10 with an assumption of an optimistic ACP value of 20 dB, the throughput for C/I=10 dB is only 25 kbit/s. Applying the same comparison for Padded HOM [4], the ACI performance is seen as reasonable.  
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Figure 9: Level A, Low Band, TU3nFH, adjacent channel interference.
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Figure 10: Level A, Low Band, TU3nFH, co-channel interference.

3.2.4 Performance gains in general
Performance gains of SBPCE2 and Padded HOM over EGPRS2 for several radio channels are observed to be rather minor. In many cases no performance gain or even a performance loss against the EGPRS2 reference is observed.  
3.3 Matters for Clarification for SBPCE2 and Padded HOM
3.3.1 Interferer modelling

Interferer modelling for EGPRS2 is based on the assumption that the interferer will carry random bits in TSC field. For SBPCE2 / Padded HOM following open issues remain on the modelling of the interferers: 

· What modulation of the interferer is used, in particular was an OFDM interferer assumed? 

· Is a particular TSC for each interferer modelled?  
· Is a defined TSC set used or are random modulated bits used for different TSC’s?  
4. CONCLUSION

The present contribution has discussed performance results contributed so far by different companies for PC-EGPRS2. Several aspects have been highlighted such as the different modelling of impairments, the performance degradation of SBPCE2 / Padded HOM for channels with high Doppler shifts and for the DTS-2 scenario as well as the issue of a surprisingly good ACI robustness for TU3nFH in case of SBPCE2. Clarifications for the interferer modelling are sought as well.
Thus in the light of gains in some scenarios and losses in others, there is no clear outperformance by SPEED over EGPRS2. 

The sourcing company believes that further study of the highlighted aspects is needed in order to get a clearer view on the potential benefits of Precoded EGPRS2.  
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ANNEX: COMPARISON OF RESULTS FROM DIFFERENT VENDORS  
[image: image11.png]RLC Throughput per TS (kbit/s)

Level A Static Sensitivity Low band

100 -
90
80
70 /
60
50 — SBPCE2A (Ericsson)
40 —EGPRS2A(STE)
30
——EGPRS2A (Renesas)
20
———SBPCE2 (Huawei)
10
——P.HOM (Huawei)
0
10 15 20 25 30 35

Es/No (dB)

40





Fig. A-1: Level A, Sensitivity, Static channel, Low Band

[image: image12.png]RLC Throughput per TS (kbit/s)

Level A TU50nFH Sensi

100
—
90 -
0 /
70 //
60 /
20 ——SBPCE2A (Ericsson)
~EGPRS2A(STE)
30
——EGPRS2A (Renesas)
20
——SBPCE2 (Huawei)
10
——P.HOM (Huawei)
0
10 15 20 25 30 35 40

Es/No (dB)





Fig. A-2: Level A, Sensitivity, TU50nFH, Low Band
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Fig. A-3: Level A, Sensitivity, HT100nFH, Low Band
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Fig. A-4: Level A, Sensitivity, RA250nFH, Low Band
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Fig. A-5: Level A, CCI, TU3nFH, Low Band
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Fig. A-6: Level A, CCI, TU3iFH, Low Band
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Fig. A-7: Level A, CCI, RA250nFH, Low Band

[image: image18.png]RLC Throughput per TS (kbit/s)

Level A TU3nFH ACI Low band

100

90

% J/

70

60

50 —— SBPCE2A (Ericsson)
40 ~— EGPRS2A (STE)

30 EGPRS2A (Renesas)
20 SBPCE2 (Huawei)
10 P.HOM (Huawei)

0o —

-10 -5 0 5 10 15 20 25 30

C/1{dB)





Fig. A-8: Level A, ACI, TU3nFH, Low Band
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Fig. A-9: Level A, ACI, TU3iFH, Low Band
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Fig. A-10: Level A, ACI, RA250nFH, Low Band
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Fig. A-11: Level A, DTS-2, TU50nFH, Low Band
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Fig. A-12: Level B, Sensitivity, Static Channel, Low Band
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Fig. A-13: Level B, Sensitivity, TU50nFH, Low Band

[image: image24.png]RLC Throughput per TS (kbit/s)

Level B HT100nFH Sensitivity Low band
120

110 —— LCSBPCE2B (Ericsson)
100

90 ——EGPRS2B (Renesas)

80 ———SBPCE2 (Huawei)
70

——P.HOM (Huawei)

60

50

40

30

20

10
10 15 20 25 30
Es/No (dB)





Fig. A-14: Level B, Sensitivity, HT100nFH, Low Band
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Fig. A-15: Level B, Sensitivity, RA250nFH, Low Band
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Fig. A-16: Level B, CCI, TU3nFH, Low Band
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Fig. A-17: Level B, CCI, TU3iFH, Low Band
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Fig. A-18: Level B, CCI, RA250nFH, Low Band
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Fig. A-19: Level B, ACI, TU3nFH, Low Band
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Fig. A-20: Level B, ACI, TU3iFH, Low Band
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Fig. A-21: Level B, ACI, RA250nFH, Low Band
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Fig. A-22: Level B, DTS-2, TU50nFH, Low Band
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Fig. A-23: Level A, Sensitivity, TU50nFH, High Band
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Fig. A-24: Level A, Sensitivity, HT100nFH, High Band
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Fig. A-25: Level A, CCI, TU50nFH, High Band
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Fig. A-26: Level A, ACI, TU50nFH, High Band
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Fig. A-27: Level A, DTS-2, TU50nFH, High Band
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Fig. A-28: Level B, Sensitivity, TU50nFH, High Band

[image: image39.png]RLC Throughput per TS (kbit/s)

120
110
100
90
80
70
60
50
40
30
20
10

Level B HT100nFH Sensitivity High band

——LCSBPCE2B

——EGPRS2B (Renesas)

(Ericsson)

10

15 20

25
Es/No (dB)

30

35

40





Fig. A-29: Level B, Sensitivity, HT100nFH, High Band
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Fig. A-30: Level B, CCI, TU50nFH, High Band
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Fig. A-31: Level B, ACI, TU50nFH, High Band
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Fig. A-32: Level B, DTS-2, TU50nFH, High Band
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