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AMR-WB Receiver Performance

1. introduction

In this contribution (which is an updated version of [1]), receiver performance requirements for the TCH/WFS channel defined in 3GPP 45.005 V5.0.0 are proposed. 

Section 2 describes the simulator from which the values were derived, Section 3 shows Eb/No and C/I performance curves obtained from the simulations and Annex A shows the results presented as a change request to 45.005.
2. simulation assumptions

Simulations were carried out by using the simulator developed for the AMR-WB qualification and selection and using soft error patterns supplied by Ericsson and Nortel. These soft error patterns were created using the ETSI (AMR) radio simulator. A total of 50,000 frames of data were used for each simulated condition.

3. Eb/No and C/I performance curves

In this section, Eb/No and C/I performance curves obtained from the simulations are shown. Also shown, for verification purposes, are the performance requirements for TCH/AFS12.2 (blue circle). They should be similar to TCH/WFS12.65.

3.1 Sensitivity

3.1.1 Static channel
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3.1.2 TU50noFH, 900MHz
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3.1.3  RA250nFH, 900MHz
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3.1.4  HT100nFH, 900MHz
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3.1.5 TU50nFH, 1800MHz
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3.1.6  HT100nFH, 1800MHz
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3.2 Interference

3.2.1  TU3nFH, 900MHz
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3.2.2 TU50nFH, 900MHz
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3.2.3  RA250nFH, 900MHz

[image: image17.png]FERIa

10

10

10

10

10

10

GMSK AMR-WB RAZS0noFH 900MHz

—5- BBkbis

—o- B85kb/s
5= 1265kbis
—&c 14.25kbfs
—4 15.85kbis
—B- 18.25kbis
—+ 19.85kb/s

il dB



[image: image18.png]RBER Ih

10

10

10

10

10

10

GMSK AMR-WB RAZS0noFH 900MHz

LERZYSRL

6.6kb/s

8.85kbis

12.B5kbis
14.25kbis
15.85kbis
18.25kbis
19.85kbis
19.85kbis (RBER 1)

5

10 15 Eil E3
il dB




3.2.4  TU50nFH, 1800MHz
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4. CONCLUSION

In this contribution, receiver performance requirements for the TCH/WFS channel are given. Brackets have been placed around the values pending the outcome of the discussion on the ETSI AMR simulator validity (e.g. adjacent channel performance) [2]. Additional impairment margins may also be needed as for CS4 (45.050 Annex W.7).
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Annex A

In this section, simulation results are presented in the form of a CR. The values were derived by assuming 2dB implementation margin (IM) and for sensitivity, using the following formula

P(dBm) = 10log10(kTB)+Eb/No+10log10(M)+NF+IM,

where kT=1.38e-23*308*1000 (T=20C=308K=worst case for the normal temperature range), B=270833, N=8 & M=number of bits per symbol=1.
The results were then rounded up to nearest 0.5dB for the FER figures and to the nearest 2 significant places for RBER figures. The sensitivity figures were then limited to a value no lower than -104dBm.
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Table 1g: Reference sensitivity performance for GMSK modulated signals

GSM 850 and GSM 900

Type of
Propagation conditions

Channel
Static
TU50
(no FH)
RA250
(no FH)
HT100
(no FH)

TCH/WFS19.85
(dBm)
[-104]
[-98.5]
[-98.5]
[-97.5]


Class Ib (RBER)
[0.15]
[0.11]
[0.11]
[0.13]


Class II (RBER)
[2.7]
[1.7]
[2.1]
[2.1]

TCH/ WFS18.25
(dBm)
[-104]
[-97]
[-96.5]
[-96]


Class Ib (RBER)
[0.35]
[0.29]
[0.36]
[0.33]








TCH/ WFS15.85
(dBm)
[-104]
[-99.5]
[-100.5]
[-99.5]


Class Ib (RBER)
[1.2]
[0.60]
[0.94]
[0.89]








TCH/ WFS14.25
(dBm)
[-104]
[-100]
[-101.5]
[-100]


Class Ib (RBER) 
[0.55]
[0.32]
[0.57]
[0.48]








TCH/WFS12.65
(dBm)
[-104]
[-101.5]
[-103]
[-101.5]


Class Ib (RBER)
[0.77]
[0.38]
[0.69]
[0.63]








TCH/ WFS8.85
(dBm)
[-104]
[-104]
[-104]
[-104]


Class Ib (RBER)
[0.98]
[0.38]
[0.64]
[0.59]








TCH/ WFS6.60
(dBm)
[-104]
[-104]
[-104]
[-104]


Class Ib (RBER)
[0.31]
[0.16]
[0.23]
[0.22]








TCH/WFS-INB
(dBm)
- (*)
- (*)
- (*)
- (*)

TCH/WFS
(EVSIDUR)
- (*)
- (*)
- (*)
- (*)

TCH/WFS
(EVRFR)
- (*)
- (*)
- (*)
- (*)

DCS 1 800 & PCS 1 900

Type of
Propagation conditions

Channel
TU50

(no FH)
HT100

(no FH)

TCH/WFS19.85
(dBm)
[-99]
[-97.5]


Class Ib (RBER)
[0.13]
[0.12]


Class II (RBER)
[2.1]
[2.1]

TCH/ WFS18.25
(dBm)
[-97.5]
[-96.5]


Class Ib (RBER)
[0.34]
[0.35]






TCH/ WFS15.85
(dBm)
[-100.5]
[-99.5]


Class Ib (RBER)
[0.94]
[0.88]






TCH/ WFS14.25
(dBm)
[-101]
[-100]


Class Ib (RBER) 
[0.52]
[0.45]






TCH/WFS12.65
(dBm)
[-102.5]
[-101.5]


Class Ib (RBER)
[0.66]
[0.64]






TCH/ WFS8.85
(dBm)
[-104]
[-104]


Class Ib (RBER)
[0.64]
[0.59]






TCH/ WFS6.60
(dBm)
[-104]
[-104]


Class Ib (RBER)
[0.22]
[0.21]






TCH/WFS-INB
(FER)
- (*)
- (*)

TCH/WFS
(EVSIDUR)
- (*)
- (*)

TCH/WFS
(EVRFR)
- (*)
- (*)

NOTE 1:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)


UFR:

Unreliable frame rate (frames marked with (BFI or UFI)=1)


EVSIDR:
Erased Valid SID frame rate (frames marked with (SID=0) or (SID=1) or ((BFI or UFI)=1) if a valid SID frame was transmitted)


EVSIDUR:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel


ESIDR:
Erased SID frame rate (frames marked with SID=0 if a valid SID frame was transmitted)


EVRFR: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel This relates to the erasure of the RATSCCH message due to the failure to detect the RATSCCH identifier or due to a CRC failure.


BER:

Bit error rate


RBER, BFI=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "good" to the number of transmitted bits in the "good" frames).


RBER, (BFI or UFI)=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "reliable" to the number of transmitted bits in the "reliable" frames).


RBER, SID=2 and (BFI or UFI)=0:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


RBER, SID=1 or SID=2:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" or as "invalid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


TCH/WxS-INB FER: The frame error rate for the in-band channel. Valid for both Mode Indication and Mode Command/Mode Request. When testing all four code words shall be used an equal amount of time and the mode of both in-band channels (Mode Indication and Mode Command/Mode Request) shall be changed to a neighbouring mode not more often than every 22 speech frames (440 ms).

NOTE 2:
The requirements for the DCS 1800 & PCS 1900 Static propagation condition are considered to be the same as for the GSM 850 & GSM 900 Static propagation condition, the requirements for the GSM 850 & GSM 900 TU50 (ideal FH) and DCS 1800 & PCS 1900 TU50 (ideal FH) propagation conditions are considered to be the same as for the DCS 1800 & PCS 1900 TU50 (no FH) propagation condition, and the requirements for the DCS 1800 & PCS 1900 RA130 (no FH) propagation condition are considered to be the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.

NOTE 3:
Ideal FH performance is already tested for the TCH/FS channel, therefore, these requirements are given for information purposes and need not be tested. 

NOTE4:
As a minimum the test of performance shall include all propagation conditions for maximum implemented codec rate and the remaining implemented codec rates for one propagation condition only, e.g. TU50 (no FH).
NOTE 5:
Same inband signalling and DTX method is used for both TCH/AFS and TCH/WFS channels and therefore the requrements for TCH/WFS-INB (FER), TCH/WFS (EVSIDUR) and TCH/WFS (EVRFR) (*) are equal to the requirements for TCH/AFS-INB (FER), TCH/AFS (EVSIDUR) and TCH/AFS (EVRFR) respectively.

Table 2l: Reference interference performance for GMSK modulated channels

GSM 850 and GSM 900

Type of
Propagation conditions

Channel
TU3

(no FH)
TU50

(no FH)
RA250

(no FH)

TCH/WFS19.85
(dB)
[21]
[15.5]
[15]


Class Ib (RBER)
[0.047]
[0.096]
[0.11]


Class II (RBER)
[0.16]
[1.6]
[2.1]

TCH/ WFS18.25
(dB)
[22]
[17]
[17]


Class Ib (RBER)
[0.061]
[0.29]
[0.33]







TCH/ WFS15.85
(dB)
[20.5]
[14]
[13]


Class Ib (RBER)
[0.091]
[0.62]
[0.88]







TCH/ WFS14.25
(dB)
[20]
[13]
[12]


Class Ib (RBER) 
[0.072]
[0.34]
[0.50]







TCH/ WFS12.65
(dB)
[19.5]
[12]
[10]


Class Ib (RBER)
[0.085]
[0.41]
[0.69]







TCH/ WFS8.85
(dB)
[17.5]
[9]
[7]


Class Ib (RBER)
[0.10]
[0.41]
[0.61]







TCH/ WFS6.60
(dB)
[16.5]
[7.5]
[6]


Class Ib (RBER) 
[0.055]
[0.16]
[0.20]







TCH/WFS-INB
(FER)
- (*)
- (*)
- (*)

TCH/WFS
(EVSIDUR)
- (*)
- (*)
- (*)

TCH/WFS
(EVRFR)
- (*)
- (*)
- (*)

DCS 1 800 & PCS 1 900

Type of
Propagation condition

channel
TU50

(no FH)

TCH/WFS19.85
(dB)
[14.5]


Class Ib (RBER)
[0.12]


Class II (RBER)
[2.0]

TCH/ WFS18.25
(dB)
[16.5]


Class Ib (RBER)
[0.33]





TCH/ WFS15.85
(dB)
[13]


Class Ib (RBER)
[0.87]





TCH/ WFS14.25
(dB)
[12]


Class Ib (RBER) 
[0.48]





TCH/ WFS12.65
(dB)
[10.5]


Class Ib (RBER)
[0.64]





TCH/ WFS8.85
(dB)
[7.5]


Class Ib (RBER)
[0.59]





TCH/ WFS6.60
(dB)
[6.5]


Class Ib (RBER) 
[0.20]





TCH/WFS-INB
(FER)
-(*)

TCH/WFS
(EVSIDUR)
-(*)

TCH/WFS
(EVRFR)
-(*)

NOTE 1:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)


UFR:

Unreliable frame rate (frames marked with (BFI or UFI)=1)


EVSIDR:
Erased Valid SID frame rate (frames marked with (SID=0) or (SID=1) or ((BFI or UFI)=1) if a valid SID frame was transmitted)


EVSIDUR:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel


ESIDR:
Erased SID frame rate (frames marked with SID=0 if a valid SID frame was transmitted)


EVRFR: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel This relates to the erasure of the RATSCCH message due to the failure to detect the RATSCCH identifier or due to a CRC failure.


BER:

Bit error rate


RBER, BFI=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "good" to the number of transmitted bits in the "good" frames).


RBER, (BFI or UFI)=0:
Residual bit error rate (defined as the ratio of the number of errors detected over the frames defined as "reliable" to the number of transmitted bits in the "reliable" frames).


RBER, SID=2 and (BFI or UFI)=0:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


RBER, SID=1 or SID=2:
Residual bit error rate of those bits in class I which do not belong to the SID codeword (defined as the ratio of the number of errors detected over the frames that are defined as "valid SID frames" or as "invalid SID frames" to the number of transmitted bits in these frames, under the condition that a valid SID frame was sent).


TCH/WxS-INB FER: The frame error rate for the in-band channel. Valid for both Mode Indication and Mode Command/Mode Request. When testing all four code words shall be used an equal amount of time and the mode of both in-band channels (Mode Indication and Mode Command/Mode Request) shall be changed to a neighbouring mode not more often than every 22 speech frames (440 ms).

NOTE 2:
The requirements for the DCS 1800 & PCS 1900 TU1.5 (no FH) propagation condition are considered to be the same as for the GSM 850 & GSM 900 TU3 (no FH) propagation condition, the requirements for the GSM 850 & GSM 900 TU3 (ideal FH), DCS 1800 & PCS 1900 TU1.5 (ideal FH), GSM 850 & GSM 900 TU50 (ideal FH) and DCS 1800 & PCS 1900 TU50 (ideal FH) propagation conditions are considered to be the same as for the DCS 1800 & PCS 1900 TU50 (no FH) propagation condition, and the requirements for the DCS 1800 & PCS 1900 RA130 (no FH) propagation condition are considered to be the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.

NOTE 3: 
Ideal FH performance is already tested for the TCH/FS channel, therefore these requirements are given for information purposes and need not be tested.

NOTE 4:
As a minimum the test of performance shall include all propagation conditions for maximum implemented codec rate and the remaining implemented codec rates for one propagation condition only, e.g. TU50 (no FH).
NOTE 5:
Same inband signalling and DTX method is used for both TCH/AFS and TCH/WFS channels and therefore the requrements for TCH/WFS-INB (FER), TCH/WFS (EVSIDUR) and TCH/WFS (EVRFR) (*) are equal to the requirements for TCH/AFS-INB (FER), TCH/AFS (EVSIDUR) and TCH/AFS (EVRFR) respectively.
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