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Reasoning

1. Redefinition of AMR-NB (GMSK) Performance Tests

The redefinition of the receiver reference performance for AMR-NB (GMSK) was agreed at GERAN#4 [1] and is defined in [2]. This document, formulated as change request to GSM05.05 / 3GPP45.005, identifies a competitive proposal to that given in [2] based on the ETSI AMR simulator. 
The receiver reference performance for AMR-NB (GMSK) will be fixed at a reference frame erasure rate FER=1% 
and shall be based on the following three tests:

a) test of the receiver input level (tables 1f and 1g)

b) test of the receiver co-channel interference (tables 2j and 2k)

c) test of the receiver 1st adjacent channel interference (to confirm the required ACP = 18 dB)

2. Proposal for Refined Performance Figures for AMR-NB (GMSK) 

It is proposed, that performance tables for AMR-NB (GMSK) based on the redefinition of the receiver reference performance for AMR-NB (GMSK), i.e. reference frame erasure rate FER=1%, depicted in Annex A.2, are included into GSM05.05 / 3GPP45.005 specifications according to the listed tables in Annex A.3-A.4.

The performance figures were obtained by product close simulations of different base station and mobile station manufacturers (Philips, Siemens and Nokia) based on the simulation assumptions depicted in A.1. 

As a necessary condition all manufacturers confirm that they hold the required Adjacent Channel Protection Ratio ACP = 18 dB for all TCH/AFS and TCH/AHS traffic channels, as specified in GSM05.05 / 3GPP45.005 for all types of GMSK modulated channels.

References 

[1]
“Draft Report of TSG GERAN meeting #4, version 0.0.1, Biarritz, France, 2 – 6 April 2001 
Source: ETSI Secretary TSG GERAN, Paolo Usai

[2]
“Redefinition of AMR-NB(GMSK) Receiver Reference Performance“,

Tdoc GP-012527, GERAN #7, Cancun, 26 November – 30 November 2001, Source: Siemens 

Annex A:  Performance Figures for AMR-NB (GMSK)

A.1  Assumptions for Philips, Siemens and Nokia Simulations
	Parameter
	Description

	Link Type
	Uplink

	Radio channel
	GSM05.05 profiles 

	Co-channel
	Statistically independent with respect to the wanted signal, no frequency offset

	1st Adjacent channel
	Statistically independent with respect to the wanted signal, 200kHz frequency offset

	Frequency hopping
	Ideal or none (depending on profile)

	Transmitter
	Ideal GMSK modulator

	Receiver
	Linear receiver modelled as FIR filter with custom design. No DC-Offset. No frequency offset. 
No I&Q imbalances and no non-linearity’s were included.

	Training sequence
	No. 0 according to GSM05.02

	Implementation
	Floating-point or bitexact for equaliser and channel decoder

	Simulation length
	2000 sec real time corresponding to 100000 frames

	Noise figure (BTS)
	8 dB

	Noise figure (MS)
	10 dB

	Implementation margin 
	2 dB

	Mapping function for RX input level
	RX input level := -119,6 dBm + Noise_figure 

                          + Implementation margin + (Eb/No) simulated

with  10 * lg(k*T*B) = -119,6 dBm 

and  B = 270,833 kHz, T = 293 K 

and k = 1.3804 * 10^-23 W/Hz



A.2  Redefinition of Receiver Reference Performance for AMR-NB (GMSK)

…

6.2
Reference sensitivity level
The reference sensitivity performance in terms of frame erasure, bit error, or residual bit error rates (whichever appropriate) is specified in table 1, according to the type of channel and the propagation condition. . The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

NOTE:
For conformance testing purposes using requirements at double speed is considered sufficient to verify MS behaviour at realistic speeds. This applies for packet channels and reference interference performance as well.

The actual sensitivity level is defined as the input level for which this performance is met. The actual sensitivity level shall be less than a specified limit, called the reference sensitivity level. The reference sensitivity level shall be:

GSM 400 MS

	‑
	for GSM 400 small MS
	‑102 dBm

	‑
	for other GSM 400 MS
	‑104 dBm


GSM 900 MS

	‑
	for GSM 900 small MS
	‑102 dBm

	‑
	for other GSM 900 MS
	‑104 dBm


GSM 850 MS

	‑
	for GSM 850 small MS
	‑102 dBm

	‑
	for other GSM 850 MS
	‑104 dBm


GSM 700 MS

	‑
	for GSM 700 small MS
	‑102 dBm

	‑
	for other GSM 700 MS
	‑104 dBm


DCS 1 800 MS

	‑
	for DCS 1 800 class 1 or class 2 MS
	‑100 / ‑102 dBm *

	‑
	for DCS 1 800 class 3 MS
	‑102 dBm

	
	
	

	PCS 1 900 MS
	
	

	-
	for PCS 1 900 class 1 or class 2 MS
	‑102 dBm



	-
	for other PCS 1 900 MS
	‑104 dBm


GSM 400 BTS

	‑
	for normal BTS
	‑104 dBm


GSM 900 BTS, GSM 700 BTS, GSM 850 BTS and MXM 850

	‑
	for normal BTS
	‑104 dBm

	‑
	for micro BTS M1
	‑97 dBm

	‑
	for micro BTS M2
	‑92 dBm

	‑
	for micro BTS M3
	‑87 dBm

	‑
	for pico BTS P1
	‑88 dBm


DCS 1 800 BTS

	‑
	for normal BTS
	‑104 dBm

	‑
	for micro BTS M1
	‑102 dBm

	‑
	for micro BTS M2
	‑97 dBm

	‑
	for micro BTS M3
	‑92 dBm

	‑
	for pico BTS P1
	‑95 dBm


PCS 1 900 BTS and MXM 1900

	‑
	for normal BTS
	‑104 dBm

	‑
	for micro BTS M1
	‑102 dBm

	‑
	for micro BTS M2
	‑97 dBm

	‑
	for micro BTS M3
	‑92 dBm

	‑
	for pico BTS P1
	‑95 dBm


*
For DCS 1 800 class 1 and class 2 MS, the ‑102 dBm level shall apply for the reference sensitivity performance as specified in table 1 for the normal conditions defined in Annex D and ‑100 dBm level shall be used to determine all other MS performances.

For TCH/AFS and TCH/AHS speech traffic channels, the minimum input signal level for which the reference performance shall be met is specified in table 1f and 1g according to the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1f and 1g, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

The reference performance shall be:

	‑
	for TCH/AFS and TCH/AHS speech traffic channels
	:
	FER £ 1%


For Enhanced circuit-switched channels (ECSD), the minimum input signal level for which the reference performance shall be met is specified in table 1d and 1e, according to the modulation, type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1d and 1e, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

The reference performance shall be:

	‑
	for data channels (E-TCH/F), transparent services (T)
	:
	BER £ 0,1%

	‑
	for data channels (E-TCH/F), non-transparent services (NT))
	:
	BLER £ 10%

	‑
	for fast associated control channel (E-FACCH)
	:
	FER £ 5%


where BLER refers to radio block (data block of 20 ms length, corresponding to 1368 coded bits, to be interleaved over a number of burst according to 05.03).

The levels are given for normal BTS and MS separately. For other equipment, the levels shall be corrected by the values below in the table for packet switched channels.

For packet switched channels, the minimum input signal level for which the reference performance shall be met is specified in table 1a for GMSK modulated input signals, and tables 1b and 1c for 8-PSK modulated input signals respectively, according to the type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1a, 1b and 1c, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The levels are given for normal BTS for GMSK modulated signals. For 8-PSK modulated signals, the required levels are given for normal BTS and MS separately. The levels shall be corrected by the following values: 

	
	MS, GMSK modulated signals
	

	‑
	for DCS 1 800 class 1 or class 2 MS
	+2/+4 dB**

	‑
	for DCS 1 800 class 3 MS
	+2 dB

	‑
	for GSM 400 small MS, GSM 900 small MS GSM 850 small MS and GSM 700 small MS
	+2 dB

	‑
	for other GSM 400, GSM 900 MS and GSM 850 MS and GSM 700 MS
	0 dB

	
	for PCS 1900 class 1 or class 2 MS
	+2 dB

	
	for other PCS 1900 MS
	0 dB

	
	
	

	
	MS, 8-PSK modulated signals
	

	‑
	for GSM 400, GSM 900, GSM 850 and GSM 700 small MS
	0 dB

	‑
	for other GSM 400, GSM 900, GSM 850 and GSM 700 MS
	-2 dB

	‑
	for DCS 1 800 and PCS 1900 class 1 or class 2 MS
	0 dB

	‑
	for other DCS 1 800 and PCS 1900 MS
	-2 dB

	
	
	

	
	BTS
	

	‑
	for normal BTS
	0 dB 

	‑
	for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M1
	+7 dB

	‑
	for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M2
	+12 dB

	‑
	for GSM 900, GSM 850, MXM 850 and GSM 700 micro BTS M3
	+17 dB

	‑
	for GSM 900, GSM 850, MXM 850 and GSM 700 pico BTS P1
	+16 dB

	‑
	for DCS 1 800, PCS 1900 and MXM 1900 micro BTS M1
	+2 dB

	‑
	for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M2
	+7 dB

	‑
	for DCS 1 800, PCS 1900 and MXM 1900  micro BTS M3
	+12 dB



	‑
	for DCS 1 800, PCS 1900 and MXM 1900  pico BTS P1
	+9 dB

	
	
	


**
For DCS 1 800 class 1 and class 2 MS, a correction offset of +2dB shall apply for the reference sensitivity performance as specified in table 1a for the normal conditions defined in Annex D and an offset of +4 dB shall be used to determine all other MS performances.

The reference performance shall be:

	‑
	for packet data channels (PDCH)
	BLER £ 10%

	‑
	for uplink state flags (USF)
	BLER £ 1%

	‑
	for packet random access channels (PRACH),
	BLER £ 15%


where BLER is the Block Error Rate, referring to all erroneously decoded data blocks including any headers, stealing flags, parity bits as well as any implicit information in the training sequence. For PDCH the BLER refers to RLC blocks, and hence there can be up to two block errors per 20ms radio block for EGPRS MCS7, MCS8 and MCS9. For USF, the BLER only refers to the USF value. 

For 8-PSK modulated PDCH channels, the performance requirements for some coding schemes and propagation conditions are specified at higher BLER. Where applicable, the BLER value noted in table 1b and 1c applies.

The reference sensitivity performance specified above need not be met in the following cases:

-
for BTS if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot reference sensitivity level by more than 50 dB;

-
for MS at the static channel, if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot reference sensitivity level by more than 20 dB;

-
for MS on a multislot configuration, if the received level on any of the timeslots belonging to the same multislot configuration as the wanted time slot, exceed the wanted time slot by more than 6 dB.

The interfering adjacent time slots shall be static with valid GSM GMSK signals in all cases. The reference sensitivity levels, specified above for circuit-switched, GMSK-modulated channels, apply to 8-PSK as well.

The requirements for micro-BTS for 8-PSK modulated input signals in the tables above, assume the same maximum output power in GMSK and 8-PSK. For other maximum output power levels, the sensitivity is adjusted accordingly.

The pico-BTS 900 MHz, 1800 MHz, 1900 MHz and 850 MHz shall meet the reference sensitivity performance specified for the static channel.  The only other channel that is specified is the TI5 propagation condition and this need only be tested for the no FH case. The performance requirement for GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS with the TI5 propagation condition is the same as the TU50 performance requirement for GSM 900. The level of input signal at which this requirement shall be met is 3dB above the level specified above in this sub-clause (in combination with Table 1a and 1b for packet service) , for GMSK modulated signals, and 3 dB for 8-PSK modulated signals.

6.3 Reference interference level

The reference interference performance (for cochannel, C/Ic, or adjacent channel, C/Ia) in terms of frame erasure, bit error or residual bit error rates (whichever appropriate) is specified in table 2, according to the type of channel and the propagation condition. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The actual interference ratio is defined as the interference ratio for which this performance is met. The actual interference ratio shall be less than a specified limit, called the reference interference ratio. The reference interference ratio shall be, for BTS and all types of MS:

	‑
	for cochannel interference
	C/Ic
	=
	9 dB

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	‑9 dB

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	‑41 dB

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	‑49 dB


For GMSK modulated channels, packet switched and ECSD, and for 8-PSK modulated channels, packet switched and ECSD, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2d ,2e, 2j and 2k (GMSK), 2b and 2c, 2d and 2e (8-PSK) respectively, according to the type of channel, the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2b, 2c, 2d,2e, 2j and 2k except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. U50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The reference performance is the same as defined in subclause 6.2. For equipment supporting 8-PSK, the requirements apply for both GMSK and 8-PSK modulated interfering signals. The corresponding interference ratio for adjacent channel interference shall be:

	Modulation of wanted signal
	
	
	
	GMSK
	8-PSK

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	C/Ic ‑ 18 dB
	see table 2f, 2g, 2h and 2i

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic ‑ 50 dB
	C/Ic –50 dB

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	C/Ic ‑ 58 dB
	C/Ic –58 dB


NOTE:
The C/Ia3 figure is given for information purposes and will not require testing. It was calculated for the case of an equipment with an antenna connector, operating at output power levels of +33 dBm and below. Rejection of signals at 600 kHz is specified in subclause 5.1.

The values in tables 2f, 2g, 2h and 2i are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in tables 2f, 2g, 2h and 2i are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

These specifications apply for a wanted signal input level of 20 dB above the reference sensitivity level, and for a random, continuous, GSM‑modulated interfering signal. For packet switched, GMSK modulated channels the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2a 
Corr = the correction factor for reference performance according to subclause 6.2.

For ECSD channels and 8-PSK modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2b and 2c for packets switched channels and table 2d and 2e for ECSD 
Corr = the correction factor for reference performance according to subclause 6.2

In case of frequency hopping, the interference and the wanted signals shall have the same frequency hopping sequence. In any case the wanted and interfering signals shall be subject to the same propagation profiles (see annex C), independent on the two channels.

For a GSM 400 MS, a GSM 900 MS, a GSM 850 MS, a GSM 700 MS, a DCS 1 800 MS and a PCS 1 900 MS the reference interference performance according to table 2 for co‑channel interference (C/Ic) shall be maintained for RA500/250/130 propagation conditions if the time of arrival of the wanted signal is periodically alternated by steps of 8µs in either direction. The period shall be 32 seconds (16 seconds with the early and 16 seconds with the late time of arrival alternately).

For pico-BTS, propagation conditions other than static and T15 are not specified and only the no FH case need be tested.  The performance requirement for GSM 900, GSM 850, GSM 700, DCS 1 800, PCS 1900, MXM 850 and MXM 1900 pico-BTS with TI5 propagation condition is the same as theTU50 no FH (900MHz) performance requirement.  The interference ratio at which this requirement shall be met is, for GMSK modulated wanted signals, 4dB above the interference ratio specified above in this sub-clause (in combination with Table 2a for packet service). For 8-PSK modulated wanted signals, the interference ratio for this requirement is 4 dB above the interference ratio specified above in this sub-clause (in combination with Table 2b, 2c, 2d and 2e for packet service). For adjacent channel interference propagation conditions other than TU50 need not be tested. There is an exception in the case of the pico-BTS in that the specified propagation condition is TI5 instead of TU50; the respective test for pico-BTS is described in the paragraph following the table below. If, in order to ease measurement, a TU50 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the reference interference performance shall be:

	
	GSM 850 & GSM 900 & GSM 700
	DCS 1 800 & PCS 1 900

	TCH/FS (FER):
	10,2 %
	5,1 %

	Class Ib (RBER):
	0,72/ %
	0,45/ %

	Class II (RBER):
	8,8 %
	8,9 %

	FACCH (FER):
	17,1 %
	6,1 %


For pico-BTS, adjacent channel and cochannel interference propagation conditions other than TI5 need not be tested.    If, in order to ease adjacent channel measurements, a TI5 (no FH) faded wanted signal, and a static adjacent channel interferer are used, the interference performance shall be the same as that specified above for a TU50 no FH channel (900MHz). The interference ratio at which this performance shall be met is 4dB above the reference interference ratio specified above in this sub-clause.
A.3  Receiver Input Level Performance

	GSM 900

	Type of
	Propagation conditions

	channel
	static
	TU50
(no FH)
	TU50
(ideal FH)
	RA250
(no FH)
	HT100
(no FH)

	TCH/AFS12.2
	  dBm 
	-104
	-100,7
	-102,2
	-102,2
	-99,9

	
	Class Ib (RBER) 
	<0,1 % 
	0,4 %
	1.1 %
	1,1 %
	0,7 %

	TCH/AFS10.2
	dBm   
	-104
	-101,7
	-103,2
	-103,6
	-101

	
	Class Ib (RBER) 
	<0,1 %
	0,1 %
	0,2 %
	0,3 %
	0,2 %

	
	
	
	
	
	
	

	TCH/AFS7.95
	dBm   
	-
	-103,4
	-104
	-104
	-103,4

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,2 %
	0,1 %
	0,1 %
	0,4 %

	TCH/AFS7.4
	dBm   
	-
	-103,3
	-104
	-104
	-103,2

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,2 %

	TCH/AFS6.7
	dBm   
	-
	-104
	-104
	-104
	-104

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,3 %
	0,1 %
	0,1 %
	0,4 %

	TCH/AFS5.9
	dBm   
	-
	-104
	-104
	-104
	-104

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	TCH/AFS5.15
	dBm   
	-
	-104
	-104
	-104
	-104

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	TCH/AFS4.75
	dBm   
	-
	-104
	-104
	-104
	-104

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	
	
	
	
	
	
	

	TCH/AHS7.95
	dBm   
	-104
	-97,9
	-97.7
	-93,0
	[-94,6]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1 %
	0,3 %
	0,4 %
	0,4 %
	0,4 %

	
	Class II (RBER)
	1 %
	1,5 %
	1,6 %
	1,4 %
	1,8 %

	
	
	
	
	
	
	

	TCH/AHS7.4
	dBm   
	-104
	-98,5
	-98,4
	-95,0
	[-95,5]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,2 %

	
	Class II (RBER)
	1 %
	1,8 %
	2 %
	2 %
	2,1 %

	
	
	
	
	
	
	

	TCH/AHS6.7
	dBm   
	-104
	-99,5
	-99,7
	-97,5
	[-97,3]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,3 %
	0,3 %
	0,2 %

	
	
	
	
	
	
	

	
	Class II (RBER)
	1 %
	2,4 %
	3,0 %
	2,8 %
	2,9 %

	TCH/AHS5.9
	dBm   
	-
	-100,4
	-100,7
	-99,4
	[-98,4]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,1 %
	0,2 %
	0,2 %
	0,2 %

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	3 %
	3,6 %
	3,5 %
	3,4 %

	
	
	
	
	
	
	

	TCH/AHS5.15
	dBm   
	-
	-101,4
	-102,1
	-101,5
	[-100,0]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,2 %
	0,3 %
	0,2 %
	0,3 %

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	4 %
	4,9 %
	4,5 %
	4,6 %

	
	
	
	
	
	
	

	TCH/AHS4.75
	dBm   
	-
	-102,3
	-102,8
	-102,2
	[-101,2]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,2 %
	0,2 %
	0,2 %
	0,2 %

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	6,2 %
	6,2 %
	5,6 %
	5,8 %


Table 1f: 
Input signal level (for normal BTS) at reference performance (FER = 1%) for GMSK 
modulated signals for AMR-NB 

	DCS 1800 / GSM 1900

	Type of
	Propagation conditions

	channel
	static
	TU50
(no FH)
	TU50
(ideal FH)
	RA130
(no FH)
	HT100
(no FH)

	TCH/AFS12.2
	  dBm 
	-104,0
	-101,8
	-102,7
	-102,8
	-99,9

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1 %
	0,7 %
	1,0 %
	1,1 %
	0,8 %

	TCH/AFS10.2
	dBm   
	-104,0
	-102,7
	-103,7
	-103,9
	-101,2

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,2 %

	
	
	
	
	
	
	

	TCH/AFS7.95
	dBm   
	-
	-104,0
	-104,0
	-104
	-103,7

	
	Class Ib (RBER) 
	
	0,2 %
	0,1 %
	0,1 %
	0,4 %

	
	
	
	
	
	
	

	TCH/AFS7.4
	dBm   
	-
	-104,0
	-104,0
	-104
	-103,5

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,2 %

	
	
	
	
	
	
	

	TCH/AFS6.7
	dBm   
	-
	-104,0
	-104,0
	-104
	-104,0

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,2 %
	0,1 %
	0,1 %
	0,4 %

	
	
	
	
	
	
	

	TCH/AFS5.9
	dBm   
	-
	-104,0
	-104,0
	-104
	-104,0

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	
	
	
	
	
	
	

	TCH/AFS5.15
	dBm   
	-
	-104,0
	-104,0
	-104
	-104,0

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	
	
	
	
	
	
	

	TCH/AFS4.75
	dBm   
	-
	-104,0
	-104,0
	-104
	-104,0

	
	Class Ib (RBER) 
	
	0,1 %
	0,1 %
	0,1 %
	0,1 %

	
	
	
	
	
	
	

	TCH/AHS7.95
	dBm   
	-104,0
	-97,9
	-97,4
	[-95,4]
	[-93,2]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1%
	0,3 %
	0,4 %
	[0,4 %]
	[0,4 %]

	
	
	
	
	
	
	

	
	Class II (RBER)
	1,0%
	1,5 %
	1,7 %
	[1,4 %]
	[1,8 %]

	
	
	
	
	
	
	

	TCH/AHS7.4
	dBm   
	-104,0
	-98,1
	-98,3
	[-97,0]
	[-94,7]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1%
	0,3 %
	0,2 %
	[0,2 %]
	[0,2 %]

	
	Class II (RBER)
	1,0%
	2 %
	2,0 %
	[2 %]
	[2,3 %]

	TCH/AHS6.7
	dBm   
	-104,0
	-99,3
	-99,5
	[-98,9]
	[-96,8]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	0,1%
	0,25 %
	0,3 %
	[0,3 %]
	[0,2 %]

	
	
	
	
	
	
	

	
	Class II (RBER)
	1,0%
	3 %
	2,8 %
	[2,8 %]
	[3,0 %]

	
	
	
	
	
	
	

	TCH/AHS5.9
	dBm   
	-
	-100,3
	-100,4
	[-100,1]
	[-98,3]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,2 %
	0,2 %
	[0,2 %]
	[0,2 %]

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	3,5 %
	3,6 %
	[3,5 %]
	[3,7 %]

	
	
	
	
	
	
	

	TCH/AHS5.15
	dBm   
	-
	-101,5
	-102,1
	[-101,4]
	[-100,0]

	
	Class Ib (RBER) 
	
	0,3 %
	0,3 %
	[0,2 %]
	[0,3 %]

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	5 %
	4,9 %
	[4,5 %]
	[5,0 %]

	TCH/AHS4.75
	dBm   
	-
	-102,4
	-102,7
	[-102,5]
	[-101,3]

	
	
	
	
	
	
	

	
	Class Ib (RBER) 
	
	0,1 %
	0,2 %
	[0,2 %]
	[0,2 %]

	
	
	
	
	
	
	

	
	Class II (RBER)
	
	5,2 %
	6,0 %
	[5,6 %]
	[6,2 %]


Table 1g: 
Input signal level (for normal BTS) at reference performance (FER = 1%) for GMSK 
modulated signals for AMR-NB

A.4  Receiver Interference Performance 

	GSM 900

	Type of
	Propagation conditions

	channel
	TU3
(no FH)
	TU3
(ideal FH)
	TU50
(no FH)
	TU50
(ideal FH)
	RA250
(no FH)

	TCH/AFS12.2
	  dB 
	20
	11,3
	12,9
	11,3
	11,3

	
	Class Ib (RBER) 
	0,1 %
	1 %
	0,5 %
	0,9 %
	0,9 %

	TCH/AFS10.2
	dB   
	19,3
	10,3
	11,8
	10,2
	10,2

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,2 %
	0,2 %

	TCH/AFS7.95
	dB   
	18,0
	8,3
	10
	8,3
	8,1

	
	Class Ib (RBER) 
	0,1 %
	0,4 %
	0,2 %
	0,3 %
	0,3 %

	TCH/AFS7.4
	dB   
	18,0
	8,4
	9,9
	8,3
	8,1

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,2 %
	0,1 %

	TCH/AFS6.7
	dB   
	17,4
	7,5
	9,2
	7,5
	7,3

	
	Class Ib (RBER) 
	0,1 %
	0,5 %
	0,3 %
	0,4 %
	0,4 %

	TCH/AFS5.9
	dB   
	17,2
	7,1
	8,8
	7,1
	6,9

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,1 %
	0,2 %

	TCH/AFS5.15
	dB   
	16,8
	6,6
	8,4
	6,6
	6,4

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,2 %

	TCH/AFS4.75
	dB   
	16,4
	6,1
	8
	6,1
	5,9

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,1 %
	0,1 %

	TCH/AHS7.95
	dB   
	21,3
	16,3
	16,7
	16,4
	20,7

	
	Class Ib (RBER) 
	0,1 %
	0,4 %
	0,3 %
	0,4 %
	0,3 %

	
	Class II (RBER)
	0,3 %
	1,2 %
	1 %
	1,1 %
	1,5 %

	TCH/AHS7.4
	dB   
	21
	15,7
	15,9
	15,8
	18,3

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	0,2 %

	
	Class II (RBER)
	0,3 %
	1,4 %
	1,3 %
	1,4 %
	2 %

	TCH/AHS6.7
	dB   
	20,3
	14,3
	14,6
	14,6
	16

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,3 %

	
	Class II (RBER)
	0,4 %
	2 %
	1,9 %
	1,9 %
	2,8 %

	TCH/AHS5.9
	dB   
	19,9
	13,5
	13,7
	13,5
	[14,4]

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	[0,1 %]

	
	Class II (RBER)
	0,5 %
	2,6 %
	2,4 %
	2,5 %
	[3,0 %]

	TCH/AHS5.15
	dB   
	19,1
	12,3
	12,3
	12,1
	[12,6]

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	[0,2 %]

	
	Class II (RBER)
	0,7 %
	3,6 %
	3,5 %
	3,6 %
	[4,3 %]

	TCH/AHS4.75
	dB   
	18,5
	11,5
	11,6
	11,4
	[11,9]

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	[0,2 %]

	
	Class II (RBER)
	0,8 %
	4,3 %
	4,2 %
	4,4 %
	[5,3 %]


Table 2j: 
Interference ratio at reference performance (FER = 1%) for GMSK modulated signals for AMR-NB 

	





DCS 1800 / PCS 1900

	Type of

	Propagation conditions

	channel
	TU1.5
(no FH)
	TU1.5
(ideal FH)
	TU50
(no FH)
	TU50
(ideal FH)
	RA130
(no FH)

	TCH/AFS12.2
	  dB 
	20
	11,3
	12,9
	11,3
	11,3

	
	Class Ib (RBER) 
	0,1 %
	1 %
	0,5 %
	0,9 %
	0,9 %

	TCH/AFS10.2
	dB   
	19,3
	10,3
	11,8
	10,2
	10,2

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,2 %
	0,2 %

	TCH/AFS7.95
	dB   
	18,0
	8,3
	10
	8,3
	8,1

	
	Class Ib (RBER) 
	0,1 %
	0,4 %
	0,2 %
	0,3 %
	0,3 %

	TCH/AFS7.4
	dB   
	18,0
	8,4
	9,9
	8,3
	8,1

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,2 %
	0,1 %

	TCH/AFS6.7
	dB   
	17,4
	7,5
	9,2
	7,5
	7,3

	
	Class Ib (RBER) 
	0,1 %
	0,5 %
	0,3 %
	0,4 %
	0,4 %

	TCH/AFS5.9
	dB   
	17,2
	7,1
	8,8
	7,1
	6,9

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,1 %
	0,2 %

	TCH/AFS5.15
	dB   
	16,8
	6,6
	8,4
	6,6
	6,4

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,2 %

	TCH/AFS4.75
	dB   
	16,4
	6,1
	8
	6,1
	5,9

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,1 %
	0,1 %
	0,1 %

	TCH/AHS7.95
	dB   
	21,3
	16,3
	16,7
	16,4
	20,7

	
	Class Ib (RBER) 
	0,1 %
	0,4 %
	0,3 %
	0,4 %
	0,3 %

	
	Class II (RBER)
	0,3 %
	1,2 %
	1 %
	1,1 %
	1,5 %

	TCH/AHS7.4
	dB   
	21
	15,7
	15,9
	15,8
	18,3

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	0,2 %

	
	Class II (RBER)
	0,3 %
	1,4 %
	1,3 %
	1,4 %
	2 %

	TCH/AHS6.7
	dB   
	20,3
	14,3
	14,6
	14,6
	16

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	0,3 %

	
	Class II (RBER)
	0,4 %
	2 %
	1,9 %
	1,9 %
	2,8 %

	TCH/AHS5.9
	dB   
	19,9
	13,5
	13,7
	13,5
	[14,4]

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	[0,1 %]

	
	Class II (RBER)
	0,5 %
	2,6 %
	2,4 %
	2,5 %
	[3,0 %]

	TCH/AHS5.15
	dB   
	19,1
	12,3
	12,3
	12,1
	[12,6]

	
	Class Ib (RBER) 
	0,1 %
	0,2 %
	0,2 %
	0,2 %
	[0,2 %]

	
	Class II (RBER)
	0,7 %
	3,6 %
	3,5 %
	3,6 %
	[4,3 %]

	TCH/AHS4.75
	dB   
	18,5
	11,5
	11,6
	11,4
	[11,9]

	
	Class Ib (RBER) 
	0,1 %
	0,1 %
	0,1 %
	0,1 %
	[0,2 %]

	
	Class II (RBER)
	0,8 %
	4,3 %
	4,2 %
	4,4 %
	[5,3 %]


Table 2k: 
Interference ratio at reference performance (FER = 1%) for GMSK modulated signals for AMR-NB 
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