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Redefinition of AMR-NB (GMSK) Receiver Reference Performance

1. Introduction

The redefinition of AMR-NB (GMSK) receiver reference performance was agreed at GERAN#4 [1]. Earlier contributions on this topic can be found in [2,3,4]. 

In this document we first depict the complete list of performance tests giving a reasoning for the redefinition. Furtheron we depict performance results derived from ETSI AMR simulator from the AMR selection phase in 1998 [5,6,7]. Getting into touch with this simulator we made several observations concerning the accuracy and reliability of the simulator. Finally in the conclusions we thus recommend to abandon the simulator for the redefinition of AMR-NB (GMSK) performance requirements and instead harmonize reliable performance figures contributed by different parties [11].

2. Redefinition of Reference Performance and Reasoning for Redefinition

The receiver reference performance for the AMR-NB (GMSK) will be defined in a similar way to GPRS. In particular the receiver reference performance shall be evaluated at a reference frame erasure rate FER=1%. 

This new approach of definition of the receiver reference performance for the AMR-NB (GMSK) is required due to following reasons:

· Alignment of the receiver performance for the dynamic AMR-NB (GMSK) codec to a reference speech quality 
In current specifications (GSM05.05 / 3GPP45.005) it appears not suitable to define the AMR-NB reference sensitivity performance at low receiver sensitivity level (e.g. -104 dBm for normal BTS) or to define the reference interference performance at predefined signal to interferer ratio of C/I= 9dB, where certain AMR-NB modes do not yield satisfying voice quality and thus are not in operational mode. In order to support the dynamic operation of the AMR-NB codec, a reference speech quality is introduced described by a defined (mean) frame erasure rate FER = 1%, where the voice quality in general is well satisfying. This is a similar approach as taken for GPRS / EGPRS with the definition of the reference block error rate of 10% for all GPRS and EGPRS modes. 

· Relaxation of testing time requirements:

As depicted in [2], the previously defined hard performance requirement figures for FER with lower FER boundary: 10-4 (0,01%) lead to unrealistic testing time requirements of about 22 hours for one test only.

Thereagainst for the proposed reference FER=10-2 (1%) required testing time is about 13.2 min for one test.

The receiver reference performance shall be based on three tests:

a) test of the receiver minimum signal input level,

b) test of the receiver co-channel interference and 

c) test of the receiver 1st adjacent channel interference.

3.  Performance Figures derived from ETSI AMR simulator 

Performance results are derived from the ETSI AMR simulator developed in 1998 for the AMR selection phase [5,6,7] and are listed in Annex A.2 to A.4. Simulation assumptions are depicted in Annex A.1.

4.  Observations related to ETSI AMR simulator

During the simulation work with the ETSI AMR simulator, we made several observations.

· The adjacent channel interference (ACI) test cannot be executed by the ETSI AMR simulator.


For definition of the reference receiver performance for AMR-NB (GMSK) also the 1st adjacent channel interference performance has to be tested for all AMR modes. According to GSM05.05 / 3GPP45.005 Section 6.3 for all GMSK modulated channels an Adjacent Channel Protection Ratio of 18 dB is required to guarantee proper frequency planning by the network operator. Moreover, we were unable to find any documentation about ACI verification tests for the old reference performance specification. Validation report [8] for the AMR radio simulator based on TCH/FS shows only cochannel interference performance, no adjacent channel interference performance.

· The receiver filter of the ETSI AMR simulator is dimensioned too wide.

We remember that the receiver filter used in the ETSI AMR simulator was changed 
to have a 
wider 3 dB-bandwidth of about 200 kHz and thus is not inline with the agreement stated in [6], 
which specifies a low pass root raised cosine filter with a 3dB-bandwidth of about 180 kHz. 
As far 
as we know, this  change was not fixed in an official document but was communicated verbally. 
Using a similar receiver filter in the SIEMENS link level simulator we failed to obtain the required 
adjacent channel protection ratio. The results are given in table 1.

	AMR mode
	ACP [dB] with similar type of ETSI receiver filter
	ACP [dB] with original SIEMENS receiver filter

	AFS 6.7
	16,4
	19,6

	AFS 7.4
	16,4
	19,5

	AFS 7.95
	16,3
	19,5

	AFS 12.2
	16,6
	19,6



Table 1: 
Adjacent Channel Protection Ratio (ACP) for SIEMENS link level simulator with 



different receiver filter types for AMR-NB (GMSK). 

Therefore we have serious doubts that the ETSI-AMR simulator can fulfil the adjacent channel test and hence that the AMR performance figures either used today in the current GSM05.05 / 3GPP45.005 specifications or those redefined in the annex A.2 to A.3 of this document are not standard compliant with regard to the Adjacent Channel Protection ratio. Consequently in case of adjacent channel interference (ACI) the system will not work properly due to an insufficient ACP below 18 dB.


On the other hand the rather wide channel receiver filter used in the ETSI-AMR simulator delivers 
almost ideal performance in the presence of co-channel interference (CCI) and thus identifies a 
high hurdle for both base station and mobile station manufacturers, 

· The radio channel of the ETSI AMR simulator is too optimistic.

The ETSI AMR simulator has the option to either simulate changes of the channel taps during the burst transmission or to keep them constant. We found out, that for obtaining the currently standardized reference figures the simulator has to be configured such, that the radio channel is not changing during the transmission of the burst, i.e. the channel impulse response is constant over the burst. Therefore no channel tracking is exercised in the receiver. This is an unallowed simplification of the radio channel in our eyes. In reality the radio channel is changing significantly during the burst transmission, especially in high speed channels, such as RA250 or HT100 and even in TU 50 channels for DCS1800 or PCS1900 systems.

The ETSI AMR simulator can also be configured with a radio channel, that is changing during the burst transmission. This was done for several radio channels and two different AMR modes. The performance figures were fixed for both radio channel configurations at reference frame erasure rate FER=1%. The results are depicted in table 2 including the observed degradation from stationary to time variant radio channel during the burst transmission. Further details can be found in Annex A.5, which proves also, that the existing performance figures in GSM05.05/3GPP45.005 for AMR-NB (GMSK) are based on the assumption of a stationary channel during the burst, even for high speed channels.

	Radio channel
	System
	AMR mode
	Degradation at reference FER = 1%

	RA 250noFH
	GSM 900
	AFS 12.2
	CCIR = 0,6 dB

	RA 250noFH
	GSM 900
	AHS 4.75
	CCIR = 0,6 dB

	TU50noFH
	GSM 900
	AFS 12.2
	CCIR = 0,3 dB

	HT100noFH
	DCS1800/PCS1900
	AFS 12.2
	(Eb/No) = 0,7 dB

	HT100noFH
	DCS1800/PCS1900
	AFS 4.75
	(Eb/No) = 0,85 dB

	TU50noFH
	DCS1800/PCS1900
	AFS 12.2
	CCIR = 0,4 dB

	TU50noFH
	DCS1800/PCS1900
	AHS 4.75
	CCIR = 0,4 dB


 Table 2: Degradation in cochannel interference ratio (CCIR) or receiver input level (i.e. Eb/No)  
of time variant channel during the burst compared to stationary channel during the burst 
at reference FER = 1% for different modes of AMR-NB (GMSK).


The results indicate a remarkable degradation for high speed channels. Thereagainst the 
former simulations from AMR selection phase which were the basis for all AMR reference receiver 
performance figures in current GSM05.05 / 3GPP45.005 specifications, and as well as the 
performance figures in Annex A.2 to A.4 are based on the stationary channel which is against 
what is stated in [12], mentioning explicitely that the stationary radio channel is only to be used 
during the AMR selection phase but not for performance tests, and therefore these simulation 
resuts are too optimistic and thus not suitable as standard performance figures.

· The radio channel of the ETSI AMR simulator shows strange behaviour for non-hopping channels.

In the cochannel interference performance figures listed in Annex A.3 in table 2k for TCH/AFS12.2 the reference FER performance is obtained for DCS1800/PCS1900 at lower C/I performance for TU50noFH radio channel (10.1 dB) than for TU50FH radio channel (10.5 dB). We do not trust this performance benefit of 0.4 dB for nonhopping channels for DCS1800/PCS1900. Our proprietary results rather indicate a performance loss of 0.3 dB for nonhopping channels for DCS 1800/PCS 1900. Even for GSM 900 the ETSI AMR simulator yields a performance loss of 1.2 dB, where our proprietary simulator yields 1.6 dB performance loss for non-hopping channels. Similar results were obtained by Philips. Hence we have the suspicion, that the radio channel modelling for non-hopping channels is erroneous in the ETSI-AMR radio simulator. 

· The ETSI radio channel has a wrong coefficient set for RA 250noFH radio channel.

We found out, that the ETSI simulator is using the wrong coefficient set for RA250noFH channel.


In particular the Rician k factor which describes the power ratio for the direct path with regard to 
the sum of powers for the scattered paths is set to 4.44 which equals the ratio 0.91/(0.41/2). This 
is only true according to the old model specified in [9]. In the corrected model, specified in [9] and 
adopted in GSM05.05 / 3GPP 45.005 (Annex C2) the Rician k factor is defined to be 0.83/0.17 = 
4.88. This change was not taken into account in the ETSI AMR simulator. 

· The ETSI AMR simulator shows much better  performance than specified in GSM05.05 / 3GPP 45.005 for TCH/FS.
For TCH/FS the specifications (GSM05.05 / 3GPP45.005) require a residual BER class 2 threshold of 8% for TU50noFH and RA250noFH receiver interference performance. In other words, a detector yielding this threshold is considered adequate. Validation report [8] for the AMR radio simulator shows for TCH/FS a residual BER class 2 for TU 50noFH of 7.2 % and for RA250 noFH even of 6.85 %. This assumes a clearly better detector for AMR and unnecessarily complicates AMR conformance for legacy transceivers.

5. Conclusions

As requested by GERAN#4 this document contains results of the ETSI AMR simulator for the new reference frame erasure rate FER = 1% in Annex A.2 to A.4. During the simulation process for  these figures, significant deficiencies of the simulator became obvious. We therefore believe, that the ETSI AMR simulator is not a suitable tool for definition of the AMR-NB (GMSK) reference performance and  hence propose to abandon this simulator. We also propose to remove the performance figures for AMR-NB (GMSK) in GSM05.05 / 3GPP45.005 as suggested in [10] and instead to base the standard figures on more realistic simulation and trial results of various manufacturers depicted in [11]. 

Finally, we state some more general remarks on the proceeding for the definition of the receiver reference performance:

· The performance specification in the standard should never be based on one single source, bearing always a high risk of simulation or test error. Instead several simulation or test sources shall be compared in order to find a real compromise. This proceeding was established for all speech codecs, but not for AMR-NB (GMSK). The standard should thus be open for change at every time (e.g. public domain source code). 

· The tool for performance evaluation (e.g. ETSI-AMR simulator) should be possible to be analyzed at every time. 

· Rather channel patterns (complex I and Q patterns after the radio channel) should be layed down at the ETSI server than current error patterns, which include always proptietary modules of an individual manufacturer. These could serve as areliable reference for the implementation of test equipment and proprietary simulators. They could even be used directly instead of proprietary channel models and even for generation of output signals of test equipment.
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Annex A:  Performance Figures for AMR-NB (GMSK)

A.1  Simulation Assumptions for ETSI Simulator

	Parameter
	Description

	Radio channel
	· 3GPP 45.005 profiles, 12 tap model (1) for TU and HT100

· radio channel is assumed fix during transmission of the burst

	RX input level 
	· is simulated in the range –104 dBm...-91.6 dBm in 2 dB steps

· is truncated at receiver sensitivity level of –104 dBm 

	Co-channel
	· is simulated in the range 1...19 dB in 3 dB steps. 

· cochannel interferer has random bits in training sequence.

· no frequency offset modelled.

	1st Adjacent channel
	cannot be simulated

	Frequency hopping
	ideal or none (depending on profile)

	Transmitter
	ideal GMSK modulator

	Receiver
	· limited output word length of 22 bit for I and Q samples after A/D-converter

· receiver uses oversampling rate 4

· no I&Q imbalances and no non-linearity’s included

· root raised cosine FIR filter with ( 200 kHz 3dB-bandwidth
· no DC-Offset, no frequency offset
· equaliser in floating point implementation, no channel tracking

	Training sequence
	No. 0 according to GSM05.02

	Simulation length
	2000 sec real time corresponding to 100000 speech 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  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
	-101,5
	-102,8
	-103,3
	-102

	
	Class Ib (RBER) 
	0,1 % 
	0,6 % 
	1 % 
	1,1 % 
	1 % 

	TCH/AFS10.2
	dBm   
	-104
	-102,7
	-103,7
	-104
	-103,1

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

	TCH/AFS7.95
	dBm   
	-
	-104
	-104
	-104
	-104

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

	TCH/AFS7.4
	dBm   
	-
	-104
	-104
	-104
	-104

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

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

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

	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
	-98,2
	-98,1
	-97,2
	-97,4

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

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

	TCH/AHS7.4
	dBm   
	-104
	-99
	-98,9
	-98,1
	-98,2

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

	
	Class II (RBER)
	1 % 
	2 % 
	1,9 % 
	1,9 % 
	2,3 % 

	TCH/AHS6.7
	dBm   
	-104
	-100,1
	-100
	-99,6
	-99,5

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

	
	Class II (RBER)
	1 % 
	2,7 % 
	2,7 % 
	2,6 % 
	3 % 

	TCH/AHS5.9
	dBm   
	-
	-101
	-100,9
	-100,8
	-100,5

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

	
	Class II (RBER)
	
	3,5 % 
	3,4 % 
	3,4 % 
	3,8 % 

	TCH/AHS5.15
	dBm   
	-
	-102,3
	-102,3
	-102,3
	-101,8

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

	
	Class II (RBER)
	
	4,9 % 
	4,8 % 
	4,8 % 
	5,1 % 

	TCH/AHS4.75
	dBm   
	-
	-103,7
	-103,2
	-103,3
	-103

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

	
	Class II (RBER)
	
	6,1 % 
	6,1 % 
	5,9 % 
	6,6 % 


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

	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
	-102,9
	-102,8
	-103,3
	-102

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

	TCH/AFS10.2
	dBm   
	-104
	-103,9
	-103,8
	-104
	-103

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

	TCH/AFS7.95
	dBm   
	-
	-104
	-104
	-104
	-104

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

	TCH/AFS7.4
	dBm   
	-
	-104
	-104
	-104
	-104

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

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

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

	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
	-98,2
	-98,3
	-97,2
	-97,4

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

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

	TCH/AHS7.4
	dBm   
	-104
	-99
	-99
	-98,1
	-98,3

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

	
	Class II (RBER)
	1 % 
	2 % 
	2 % 
	1,9 % 
	2,3 % 

	TCH/AHS6.7
	dBm   
	-104
	-100,1
	-100,1
	-99,6
	-99,5

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

	
	Class II (RBER)
	1 % 
	2,7 % 
	2,7 % 
	2,6 % 
	3,1 % 

	TCH/AHS5.9
	dBm   
	-
	-101
	-101
	-100,8
	-100,5

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

	
	Class II (RBER)
	
	3,5 % 
	3,5 % 
	3,4 % 
	3,8 % 

	TCH/AHS5.15
	dBm   
	-
	-102,4
	-102,3
	-102,3
	-101,8

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

	
	Class II (RBER)
	
	4,9 % 
	4,8 % 
	4,8 % 
	5,2 % 

	TCH/AHS4.75
	dBm   
	-
	-103,4
	-103,3
	-103,3
	-103

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

	
	Class II (RBER)
	
	6,2 % 
	6,1 % 
	5,9 % 
	6,6 % 


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

A.3  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 
	19,1
	10,4
	11,6
	10,4
	10

	
	Class Ib (RBER) 
	 0,1 % 
	 0,9 % 
	 0,6 % 
	 0,9 % 
	 1 % 

	TCH/AFS10.2
	dB   
	18,3
	9,3
	10,3
	9,3
	8,7

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

	TCH/AFS7.95
	dB   
	16,7
	7
	8,2
	7
	6,4

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

	TCH/AFS7.4
	dB   
	16,7
	7,1
	8,2
	7,2
	6,6

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

	TCH/AFS6.7
	dB   
	15,9
	6,2
	7,3
	6,2
	5,5

	
	Class Ib (RBER) 
	 0,2 % 
	 0,6 % 
	 0,4 % 
	 0,6 % 
	 0,6 % 

	TCH/AFS5.9
	dB   
	15,6
	5,6
	6,8
	5,6
	4,9

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

	TCH/AFS5.15
	dB   
	15,2
	5,1
	6,4
	5,2
	4,4

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

	TCH/AFS4.75
	dB   
	14,6
	4,5
	5,8
	4,5
	3,8

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

	TCH/AHS7.95
	dB   
	20,5
	15,7
	15,5
	15,8
	16,9

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

	
	Class II (RBER)
	0,2 % 
	    1,4 %  
	    1,5 %  
	    1,4 %  
	    1,3 %  

	TCH/AHS7.4
	dB   
	20,1
	14,9
	14,8
	14,9
	15,8

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

	
	Class II (RBER)
	0,2 % 
	    1,8 %  
	    1,8 %  
	    1,8 %  
	    1,6 %  

	TCH/AHS6.7
	dB   
	19,4
	13,6
	13,3
	13,7
	14,3

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

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

	TCH/AHS5.9
	dB   
	18,8
	12,6
	12,3
	12,6
	13

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

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

	TCH/AHS5.15
	dB   
	18,1
	11,1
	10,8
	11,2
	11,4

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

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

	TCH/AHS4.75
	dB   
	17,1
	10,1
	9,8
	10,1
	10,4

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

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


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

	DCS 1800 / GSM 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 
	19,1
	10,4
	10,1
	10,5
	10

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

	TCH/AFS10.2
	dB   
	18,3
	9,3
	9
	9,3
	8,7

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

	TCH/AFS7.95
	dB   
	16,7
	7
	6,7
	7
	6,4

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

	TCH/AFS7.4
	dB   
	16,7
	7,1
	6,8
	7,1
	6,6

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

	TCH/AFS6.7
	dB   
	15,9
	6,2
	5,8
	6,2
	5,5

	
	Class Ib (RBER) 
	 0,2 % 
	 0,6 % 
	 0,6 % 
	 0,6 % 
	 0,6 % 

	TCH/AFS5.9
	dB   
	15,6
	5,6
	5,1
	5,6
	4,9

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

	TCH/AFS5.15
	dB   
	15,2
	5,1
	4,7
	5,1
	4,4

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

	TCH/AFS4.75
	dB   
	14,6
	4,5
	4
	4,5
	3,8

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

	TCH/AHS7.95
	dB   
	20,5
	15,7
	15,6
	15,7
	16,9

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

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

	TCH/AHS7.4
	dB   
	20,1
	14,9
	14,8
	15
	15,8

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

	
	Class II (RBER)
	0,2 % 
	    1,8 %  
	    1,8 %  
	    1,7 %  
	    1,6 %  

	TCH/AHS6.7
	dB   
	19,4
	13,6
	13,5
	13,6
	14,3

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

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

	TCH/AHS5.9
	dB   
	18,8
	12,6
	12,5
	12,6
	13

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

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

	TCH/AHS5.15
	dB   
	18,1
	11,1
	11
	11,2
	11,4

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

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

	TCH/AHS4.75
	dB   
	17,1
	10,1
	10
	10,1
	10,4

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

	
	Class II (RBER)
	0,7 % 
	    5,7 %  
	    5,8 %  
	    5,6 %  
	    5,3 %  


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

A.4  Receiver Adjacent Interferer Performance

Adjacent channel interference cannot be tested with the ETSI AMR Simulator.

A.5  Simulations related to Radio Channel Configuration

A5.1  RA250noFH (GSM 900)

	AFS12.2

	FER %

	FER %


	CIR dB

	fixed, N=6

	variable, N=6


	4

	18,24

	22,78


	7

	2,212
	3,362


	10

	0,162

	0,343




	 (FER=1%) = 0,6 dB

GSM05.05 (C/I = 7dB): FER = 2,5 %
	AHS4.75

FER %

FER %

CIR dB

fixed, N=6

variable, N=6

4

10,62

12,45

7

2,212
3,027

10

0,373

0,598

13

0,057

0,142

 (FER=1%) = 0,6 dB

GSM05.05 (C/I = 7dB): FER = 2,1 %
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A5.2  TU50noFH (GSM 900)

	AFS12.2
	FER %
	FER %
	FER %

	CIR dB
	fixed,N=12
	variable,N=6
	variable,N=12

	4
	27,08
	27,76
	27,24

	7
	6,058
	6,922
	6,186

	10
	0,726
	0,957
	0,72

	13
	0,035
	0,073
	0,038


 (FER=1%) = 0,3 dB

GSM05.05 (C/I = 7dB): FER = 6 %
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A5.3  HT100noFH (DCS 1800)

	AFS12.2

	FER %

	FER %


	C dBm

	fixed 12

	variable 6


	-103,6

	4,588
	6,45


	-101,6

	0,662

	1,288


	-99,6

	0,061

	0,217



	 (FER=1%) = 0,7 dB

GSM05.05 (-103,6 dBm): FER = 4,6 %
	AHS4.75

FER %

FER %

C dBm

fixed 12

variable 6

-103,6

1,731
2,668

-101,6

0,267

0,665

-99,6

0,042

0,135

 (FER=1%) = 0,85 dB

GSM05.05 (-103,6 dBm): FER = 1,7 %
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A5.4  TU50noFH (DCS 1800)
	AFS12.2

	FER %

	FER %


	CIR dB

	fixed, N=12

	variable, N=6


	4

	21,02

	23,4


	7

	2,745
	3,63


	10

	0,158

	0,256


	13

	0,01

	0,014



	 (FER=1%) = 0,4 dB

GSM05.05 (C/I = 7dB): FER = 2,7 %
	AHS4.75

FER %

FER %

CIR dB

fixed, N=12

variable, N=6

4

11,7

12,36

7

1,999
2,525

10

0,215

0,308

13

0,016

0,019

 (FER=1%) = 0,4 dB

GSM05.05 (C/I = 7dB): FER = 2,1 %
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