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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 for GMSK modulated signals 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 GMSK modulated speech channels for wideband AMR, and for 8-PSK modulated speech channels for AMR, associated control channels and inband signalling, the minimum input signal level for which the reference performance shall be met is specified in table 1f and 1g respectively for normal BTS, according to the type of channel and the propagation condition. The reference performance shall be:

	‑
	for speech channels (TCH/WFSy)
	FER
	:
	 £ 1%

	‑
	for speech channels (O-TCH/AHSy, O-TCH/WFSy, O-TCH/WHSy) 
	FER
	:
	 £ 1%

	‑
	for fast associated control channels (O-FACCH/F, O-FACCH/H) 
	FER
	:
	£ 5%

	-
	for inband signalling channels  (TCH/WFS-INB, O-TCH/AHS-INB, O-TCH/WFS-INB, O-TCH/WHS-INB) 
	FER
	:
	£ 0,5%

	-
	for EVSIDUR and EVRFR
	FER
	:
	£ 1%


where y denotes the codec rate. All other requirements in tables 1f and 1g shall be fulfilled at this input level for reference performance.

For other equipment than normal BTS, the levels shall be corrected by the values in the table below, describing the reference performance level correction factors for packet switched channels. Furthermore, for all classes of MS supporting 8-PSK speech channels, an additional +2 dB adjustment applies for 8-PSK modulated speech channels.

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 3GPP TS 45.003).

The levels are given for normal BTS and MS separately. For other equipment, the levels shall be corrected by the values in the table below, describing the reference performance level correction factors 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.

For Flexible Layer One (FLO), the minimum input signal level for which the reference performance shall be met is specified in table 1h, according to the type of reference measurement FLO configurations (or TFCs) and the propagation condition. The reference TFCs are specified in Annex K. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in tables 1h, 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 reference TFCs 2,3,4 and 5
	BLER £ 1%

	‑
	for reference TFC 1
	BLER £ 5%

	‑
	for reference TFCs 6 and 7
	BLER £ 10%


where BLER is the Block Error Rate, referring to all erroneously decoded transport blocks (except those without CRC protection), In all the radio packets for which the TFCI, or any implicit information in the training sequence, is decoded incorrectly, all the transport blocks (with CRC protection) will be counted in error. 

The reference performance levels for FLO shall be corrected according to the values in the table above, describing the reference performance level correction factors for packet switched channels, but with an additional correction of +2 dB on 8-PSK channels for all MS.

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum input signal level for which the reference performance shall be met is specified in table 1i, according to the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1i, 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 for Repeated Downlink FACCH and Repeated SACCH shall be FER £ 5%. When calculating FER, a FACCH frame and its repetition or a SACCH frame and its repetition respectively, shall be counted as one frame and a frame erasure shall be counted when neither the FACCH frame nor its repetition or neither the SACCH frame nor its repetition respectively, could be successfully decoded.

The reference performance levels for Repeated Downlink FACCH and Repeated SACCH shall be corrected according to the values in the table above, describing the reference performance level correction factors for packet switched channels.

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 speech channels (AMR-WB), and for 8-PSK modulated channels, packet switched and ECSD and speech channels (AMR and AMR-WB), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2d, 2e and 2j (GMSK), 2b and 2c, 2d and 2e, and 2k (8-PSK) respectively, according to the type of channel, the propagation condition and type of equipment. For FLO, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2m according to the type of reference TFC, the propagation condition and type of equipment. For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to 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, 2k,  2m and 2p 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 is the same as defined in subclause 6.2. For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable requirements in table 2a, 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2k, 2l, 2m, 2n and 2p 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 2l for speech, see tables 2f, 2g, 2h, 2i and 2n for other channels

	‑
	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, 2i, 2l and 2n  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, 2i, 2l and 2n 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 and AMR-WB speech, GMSK modulated channels the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


Ir = the interference ratio according to table 2a and table 2j for the packet switched and AMR-WB speech channels respectively 
Corr = the correction factor for reference performance according to subclause 6.2.

For 8-PSK modulated speech channels (AMR and AMR-WB), 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 tables 2b and 2c for packets switched channels, tables 2d and 2e for ECSD and table 2k for speech (AMR and AMR-WB) and associated control channels.
Corr = the correction factor for reference performance according to subclause 6.2

For FLO, the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


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

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the wanted input signal level shall be: -93 dBm + Ir + Corr, where:


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

For adjacent channel performance, the wanted input signal level shall be set to the value calculated using the formulas above for cochannel performance.

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 and 2j 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.

In addition, MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008) shall fulfil the requirements in table 2o for wanted signals on GMSK modulated channels under TU50 no FH propagation conditions and GMSK modulated interferers for the test scenarios defined in annex L. The reference performance shall be:

· For speech channels (TCH/FS, TCH/AFSx, TCH/AHSx)
FER:
( 1 %


· For signalling channels (FACCH/F, SDCCH)
FER:
( 5 %

· For packet switched channels (PDTCH)
BLER:
( 10 %

The values in table 2o are given as the  C/I1 ratio, where C is the power level of the wanted signal and I1 is the power level of the dominant co-channel interferer  (Co-channel 1, see annex L).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2o at the corresponding C/I1.

6.4
Erroneous frame indication performance

a)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) or a SDCCH with a random RF input, of the frames believed to be FACCH, O-FACCH, SACCH, or SDCCH frames, the overall reception performance shall be such that no more than 0,002 % of the frames are assessed to be error free.

b)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) with a random RF input, the overall reception performance shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute.

c)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with frequency hopping through C0 where bursts comprising SID frames, SACCH frames and Dummy bursts are received at a level 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception performance shall be such that, on average less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for MS. This performance shall also be met in networks with one of the configurations described in 3GPP TS 45.002 - annex A, excepted combinations #1 and #6 of table A.2.5.1 for which there is no performance requirement.

d)
On a speech TCH (TCH/FS, TCH/EFS, TCH/HS, TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), when DTX is activated with SID frames and SACCH frames received 20 dB above the reference sensitivity level and with no transmission at the other bursts of the TCH, the overall reception shall be such that, on average, less than one undetected bad speech frame (false bad frame indication BFI) shall be measured in one minute for BTS.

e)
For a BTS on a RACH or PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.

f)
For a BTS on a PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.

g) For an MS allocated a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the allocated USF, the overall reception shall be such that the MS shall detect the allocated USF in less than 1% of the radio blocks, for GMSK modulated signals and 1 % for 8-PSK modulated signals. This requirement shall be met for all input levels up to –40 dBm for GMSK modulated signal, and up to -40 dBm for 8-PSK modulated signals.

h)
The FER on an SACCH associated to an adaptive speech traffic channel (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS) received at 3 dB below the reference co-channel interference level shall be less than [40%] tested under TU 3 / TU 1.5 propagation conditions.

i)
On a speech TCH (TCH/AFS, TCH/AHS, TCH/WFS, O-TCH/AHS, O-TCH/WFS or O-TCH/WHS), a RATSCCH message, respectively a RATSCCH marker, shall be detected if more than 72% of the bits of the RATSCCH identification field (defined in 3GPP TS 45.003) are matched by the corresponding gross bits of the received frame.

6.5
Random access and paging performance at high input levels

a)
Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level up to ‑15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 and ‑23 dBm for DCS1800 and PCS 1 900, the MS FER shall be less than 0,1% for PCH.

b)
Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level up to ‑15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 and ‑23 dBm for DCS1800 and PCS 1 900, and a single MS sending an access burst, the BTS FER shall be less than 0,5% for RACH.

6.6
Frequency hopping performance under interference conditions

Under the following conditions:

-
a useful signal, cyclic frequency hopping over four carriers under static conditions, with equal input levels 20 dB above reference sensitivity level;

-
a random, continuous, GMSK-modulated interfering signal on only one of the carriers at a level 10 dB higher than the useful signal.

The FER for TCH/FS shall be less than 5%.

6.7
Incremental Redundancy Performance for EGPRS MS

Support for Incremental Redundancy reception is mandatory for all EGPRS capable MSs. In Incremental Redundancy RLC mode soft information from multiple, differently punctured, versions of an RLC data block may be used when decoding the RLC data block. This significantly increases the link performance.

An EGPRS capable MS shall under the conditions stated in the below table achieve a long-term throughput of 20 kbps per time slot (see note), measured between LLC and RLC/MAC layer.

	Required throughput
	20,0 kbps per timeslot

	Propagation conditions
	Static, input level -97,0 dBm

	Modulation and Coding Scheme
	MCS-9

	Acknowledgements polling period
	32 RLC data blocks

	Roundtrip time
	120 ms

	Number of timeslots
	Maximum capability of the MS

	Transmit window size
	Maximum for the MS timeslot capability


NOTE:
This corresponds to an equivalent block error rate of approximately 0.66 using the prescribed MCS-9.

Table 1: Reference sensitivity performance for GMSK modulated channels

	GSM 850 and GSM 900

	Type of
	Propagation conditions

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

	FACCH/H
	(FER)
	0,1 %
	6,9 %
	6,9 %
	5,7 %
	10,0 %

	FACCH/F
	(FER)
	0,1 %
	8,0 %
	3,8 %
	3,4 %
	6,3 %

	SDCCH
	(FER)
	0,1 %
	13 %
	8 %
	8 %
	12 %

	RACH
	(FER)
	0,5 %
	13 %
	13 %
	12 %
	13 %

	SCH
	(FER)
	1 %
	16 %
	16 %
	15 %
	16 %

	TCH/F14,4
	(BER)
	10‑5
	2,5 %
	2 %
	2 %
	5 %

	TCH/F9,6 & H4,8
	(BER)
	10‑5
	0,5 %
	0,4 %
	0,1 %
	0,7 %

	TCH/F4,8
	(BER)
	‑
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/F2,4
	(BER)
	‑
	2 10‑4
	10‑5
	10‑5
	10‑5

	TCH/H2,4
	(BER)
	‑
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/FS
	(FER)
	0,1 %
	6 %
	3 %
	2 %
	7 %

	class Ib (RBER) 
	0,4/ %
	0,4/ %
	0,3/ %
	0,2/ %
	0,5/ %

	class II (RBER)
	2 %
	8 %
	8 %
	7 %
	9 %

	TCH/EFS
	(FER)
	< 0,1 %
	8 %
	3 %
	3 %
	7 %

	
	(RBER Ib)
	< 0,1 %
	0,21 %
	0,11 %
	0,10 %
	0,20 %

	
	(RBER II)
	2,0 %
	7 %
	8 %
	7 %
	9 %

	TCH/HS
	(FER)
	0,025 %
	4,1 %
	4,1 %
	4,1 %
	4,5 %

	class Ib (RBER, BFI=0)
	0,001 %
	0,36 %
	0,36 %
	0,28 %
	0,56 %

	class II (RBER, BFI=0)
	0,72 %
	6,9 %
	6,9 %
	6,8 %
	7,6 %

	
	(UFR)
	0,048 %
	5,6 %
	5,6 %
	5,0 %
	7,5 %

	class Ib (RBER,(BFI or UFI)=0)
	0,001 %
	0,24 %
	0,24 %
	0,21 %
	0,32 %

	
	(EVSIDR)
	0,06 %
	6,8 %
	6,8 %
	6,0 %
	9,2 %

	(RBER, SID=2 and (BFI or UFI)=0)
	0,001 %
	0,01 %
	0,01 %
	0,01 %
	0,02 %

	
	(ESIDR)
	0,01 %
	3,0 %
	3,0 %
	3,2 %
	3,4 %

	(RBER, SID=1 or SID=2)
	0,003 %
	0,3 %
	0,3 %
	0,21 %
	0,42 %

	TCH/AFS12.2
	(FER)
	     -    
	    4,9 %  
	    2,4 % 
	    1,4 % 
	    4,5 % 

	
	Class Ib (RBER) 
	< 0,001 % 
	    1,5 %  
	    1,5 % 
	    1,2 % 
	    2,1 % 

	TCH/AFS10.2
	(FER)
	     -    
	    2,1 %  
	   0,85 % 
	   0,45 % 
	    1,6 % 

	
	Class Ib (RBER) 
	< 0,001 % 
	   0,23 %  
	   0,15 % 
	  0,092 % 
	   0,26 % 

	TCH/AFS7.95
	(FER)
	     -    
	   0,36 %  
	  0,045 % 
	  0,024 % 
	  0,096 % 

	
	Class Ib (RBER) 
	     -    
	   0,11 %  
	  0,032 % 
	   0,02 % 
	   0,06 % 

	TCH/AFS7.4
	(FER)
	     -    
	   0,41 %  
	  0,069 % 
	  0,028 % 
	   0,13 % 

	
	Class Ib (RBER) 
	     -    
	  0,054 %  
	  0,016 % 
	  0,009 % 
	  0,033 % 

	TCH/AFS6.7
	(FER)
	     -    
	   0,16 %  
	  0,017 % 
	  < 0,01 %(*) 
	  0,026 % 

	
	Class Ib (RBER) 
	     -    
	  0,082 %  
	  0,022 % 
	  0,013 % 
	  0,044 % 

	TCH/AFS5.9
	(FER)
	     -    
	  0,094 %  
	  < 0,01 %(*) 
	  < 0,01 %(*) 
	  0,011 % 

	
	Class Ib (RBER) 
	     -    
	  0,014 %  
	  0,001 % 
	  0,001 % 
	  0,003 % 

	TCH/AFS5.15
	(FER)
	     -    
	   0,07 %  
	  < 0,01 %(*) 
	  < 0,01 %(*) 
	  < 0,01 %(*) 

	
	Class Ib (RBER) 
	     -    
	  0,014 %  
	 < 0,001 %
	 < 0,001 %
	  0,002 % 

	TCH/AFS4.75
	(FER)
	     -    
	  0,029 %  
	  < 0,01 %(*) 
	      -   
	  < 0,01 %(*) 

	
	Class Ib (RBER)
	     -    
	  0,005 %  
	 < 0,001 %
	 < 0,001 %
	 < 0,001 %

	TCH/AFS-INB
	(FER)
	-
	0,034 %
	0,013 %
	0,006 %
	0,019 %

	TCH/AFS
	(EVSIDUR)
	-
	0,82 %
	0,17 %
	0,17 %
	0,17 %

	TCH/AFS
	(EVRFR)
	- 
	0.095 %
	0.007 %
	0.007 %
	0.011 %

	TCH/AHS7.95
	(FER)
	< 0,01 %(*)
	  20 % 
	  20 %
	 17 %
	  28 %

	
	Class Ib (RBER) 
	 0,004 %
	 2,3 % 
	 2,3 %
	  2 %
	 2,9 %

	
	Class II (RBER)
	  0,66 %
	   5 % 
	   5 %
	4,7 %
	 5,7 %


Continued

Table 1 (continued): Reference sensitivity performance for GMSK modulated channels

	GSM 850 and GSM 900

	Type of
	Propagation conditions

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

	TCH/AHS7.4
	(FER)
	 < 0,01 %(*) 
	   16 % 
	  16 %
	  14 % 
	  22 %

	
	Class Ib (RBER) 
	 < 0,001 %(*) 
	  1,4 % 
	 1,4 %
	 1,1 % 
	   1,8 %

	
	Class II (RBER)
	  0,66 %  
	  5,3 % 
	 5,3 %
	   5 % 
	 6 %

	TCH/AHS6.7
	(FER)
	 < 0,01 %(*) 
	  9,2 % 
	 9,2 %
	   8 % 
	  13 %

	
	Class Ib (RBER)
	< 0,001 % 
	  1,1 % 
	 1,1 %
	0,93 % 
	 1,5 %

	
	Class II (RBER)
	  0,66 %  
	  5,8 % 
	 5,8 %
	 5,5 % 
	 6,6 %

	TCH/AHS5.9
	(FER)
	     -    
	  5,7 % 
	   5.7 %
	 4,9 % 
	 8,6 %

	
	Class Ib (RBER)
	     -    
	 0,51 % 
	0,51 %
	0,42 % 
	0,73 %

	
	Class II (RBER)
	  0,66 %  
	    6 % 
	   6 %
	 5,7 % 
	 6,8 %

	TCH/AHS5.15
	(FER)
	     -    
	  2,5 % 
	 2,5 %
	 2,2 % 
	   4 %

	
	Class Ib (RBER)
	     -    
	 0,51 % 
	0,51 %
	0,43 % 
	0,78 %

	
	Class II (RBER)
	  0,66 %  
	  6,3 % 
	 6,3 %
	   6 % 
	 7,2 %

	TCH/AHS4.75
	(FER)
	     -    
	  1,2 % 
	 1,2 %
	 1,2 % 
	 1,8 %

	
	Class Ib (RBER) 
	     -    
	 0,17 % 
	0,17 %
	0,14 % 
	0,26 %

	
	Class II (RBER)
	  0,66 %  
	  6,4 % 
	 6,4 %
	 6,2 % 
	 7,4 %

	TCH/AHS-INB
	(FER)
	0,013 %
	0,72 %
	0,64 %
	0,53 %
	0,94 %

	TCH/AHS
	(EVSIDUR)
	-
	1,5 %
	1,5 %
	2,1 %
	1,5 %

	TCH/AHS
	(EVRFR)
	- 
	0,25 %
	0,24 %
	0,33 %
	0,28 %


	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	FACCH/H
	(FER)
	0,1 %
	7,2 %
	7,2 %
	5,7 %
	10,4 %

	FACCH/F
	(FER)
	0,1 %
	3,9 %
	3,9 %
	3,4 %
	7,4 %

	SDCCH
	(FER)
	0,1 %
	9 %
	9 %
	8 %
	13 %

	RACH
	(FER)
	0,5 %
	13 %
	13 %
	12 %
	13 %

	SCH
	(FER)
	1 %
	19 %
	19 %
	15 %
	25 %

	TCH/F14,4
	(BER)
	10‑5
	2,1 %
	2 %
	2 %
	6,5 %

	TCH/F9,6 & H4,8
	(BER)
	10‑5
	0,4 %
	0,4 %
	0,1 %
	0,7 %

	TCH/F4,8
	(BER)
	‑
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/F2,4
	(BER)
	‑
	10‑5
	10‑5
	10‑5
	10‑5

	TCH/H2,4
	(BER)
	‑
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/FS
	(FER)
	0,1 %
	3 %
	3 %
	2 %
	7 %

	class Ib (RBER)
	0,4/ %
	0,3/ %
	0,3/ %
	0,2/ %
	0,5/ %

	class II (RBER)
	2 %
	8 %
	8 %
	7 %
	9 %

	TCH/EFS
	(FER)
	< 0,1 %
	4 %
	4 %
	3 %
	7 %

	
	(RBER Ib)
	< 0,1 %
	0,12 %
	0,12 %
	0,10 %
	0,24 %

	
	(RBER II)
	2,0 %
	8 %
	8 %
	7 %
	9 %

	TCH/HS
	(FER)
	0,025 %
	4,2 %
	4,2 %
	4,1 %
	5,0 %

	class Ib (RBER, BFI=0)
	0,001 %
	0,38 %
	0,38 %
	0,28 %
	0,63 %

	class II (RBER, BFI=0)
	0,72 %
	6,9 %
	6,9 %
	6,8 %
	7,8 %

	(UFR)
	0,048 %
	5,7 %
	5,7 %
	5,0 %
	8,1 %

	class Ib (RBER, (BFI or UFI)=0)
	0,001 %
	0,26 %
	0,26 %
	0,21 %
	0,35 %

	(EVSIDR)
	0,06 %
	7,0 %
	7,0 %
	6,0 %
	9,9 %

	(RBER, SID=2 and (BFI or UFI)=0)
	0,001 %
	0,01 %
	0,01 %
	0,01 %
	0,02 %

	(ESIDR)
	0,01 %
	3,0 %
	3,0 %
	3,2 %
	3,9 %

	(RBER, SID=1 or SID=2)
	0,003 %
	0,33 %
	0,33 %
	0,21 %
	0,45 %

	TCH/AFS12.2
	(FER)
	-
	2 %
	2,0 %
	1,3 %
	4,6 %

	
	Class Ib (RBER) 
	< 0,001 %
	1,4 %
	1,4 %
	1,2 %
	2,1 %

	TCH/AFS10.2
	(FER)
	-
	0,65 %
	0,65 %
	0,41 %
	1,6 %

	
	Class Ib (RBER) 
	< 0,001 %
	0,12 %
	0,12 %
	0,084 %
	0,26 %

	TCH/AFS7.95
	(FER)
	-
	 0,025 %  
	 0,025 % 
	 0,018 %  
	 0,089 % 

	
	Class Ib (RBER)
	-
	 0,023 %  
	 0,023 % 
	 0,016 %  
	 0,061 % 

	TCH/AFS7.4
	(FER)
	-
	 0,036 %  
	 0,036 % 
	 0,023 %  
	  0,13 % 

	
	Class Ib (RBER)
	-
	 0,013 %  
	 0,013 % 
	 0,007 %  
	 0,031 % 

	TCH/AFS6.7
	(FER)
	-
	 < 0,01 %(*)  
	 < 0,01 %(*) 
	 < 0,01 %(*)  
	 0,031 % 

	
	Class Ib (RBER)
	-
	 0,017 %  
	 0,017 % 
	  0,01 %  
	 0,041 % 

	TCH/AFS5.9
	(FER)
	-
	 < 0,01 %(*)  
	 < 0,01 %(*) 
	 < 0,01 %(*)  
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	-
	< 0,001 % 
	< 0,001  % 
	< 0,001 % 
	 0,002 % 

	TCH/AFS5.15
	(FER)
	-
	 < 0,01 %(*)  
	 < 0,01 %(*) 
	     -    
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	-
	< 0,001 % 
	< 0,001 % 
	< 0,001 % 
	 0,003 % 

	TCH/AFS4.75
	(FER)
	-
	 < 0,01 %(*) 
	     -   
	     -    
	 < 0,01 %(*) 

	
	Class Ib (RBER)
	-
	< 0,001 % 
	< 0,001 %
	< 0,001 % 
	< 0,001 %

	TCH/AFS-INB
	(FER)
	-
	0,011 %
	0,011 %
	0,006 %
	0,021 %

	TCH/AFS
	(EVSIDUR)
	-
	0,19 %
	0,19 %
	0,17 %
	0,25 %

	TCH/AFS
	(EVRFR)
	- 
	0.007 % 
	0.007 %
	0.002 %
	0.01 %
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Table 1 (concluded): Reference sensitivity performance for GMSK modulated channels

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	Channel
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	TCH/AHS7.95
	(FER)
	   < 0,01 %(*)
	     20 % 
	     20 %
	    17 %
	    27 %

	
	Class Ib (RBER)
	  0,004 % 
	    2,3 % 
	    2,3 %
	     2 %
	   2,9 %

	
	Class II (RBER)
	   0,66 % 
	      5 % 
	      5 %
	   4,8 %
	   5,7 %

	TCH/AHS7.4
	(FER)
	  < 0,01 %(*) 
	     16 % 
	     16 %
	    13 %
	    22 %

	
	Class Ib (RBER)
	  <0,001 %(*) 
	    1,4 % 
	    1,4 %
	   1,1 %
	     1,9 %

	
	Class II (RBER)
	   0,66 % 
	    5,3 % 
	    5,3 %
	   5,1 %
	   6 %

	TCH/AHS6.7
	(FER)
	  < 0,01 %(*) 
	    9,4 % 
	    9,4 %
	   7,5 %
	    13 %

	
	Class Ib (RBER)
	 < 0,001 %
	    1,1 % 
	    1,1 %
	  0,92 %
	   1,5 %

	
	Class II (RBER)
	   0,66 % 
	    5,8 % 
	    5,8 %
	   5,5 %
	   6,6 %

	TCH/AHS5.9
	(FER)
	      -   
	    5,9 % 
	      5,9 %
	   4,6 %
	   8,5 %

	
	Class Ib (RBER)
	      -   
	   0,52 % 
	   0,52 %
	  0,39 %
	  0,72 %

	
	Class II (RBER)
	   0,66 % 
	    6,1 % 
	      6,1 %
	   5,8 %
	   6,8 %

	TCH/AHS5.15
	(FER)
	      -   
	    2,6 % 
	    2,6 %
	     2 %
	   3,7 %

	
	Class Ib (RBER)
	      -   
	   0,53 % 
	   0,53 %
	   0,4 %
	  0,76 %

	
	Class II (RBER)
	   0,66 % 
	    6,3 % 
	    6,3 %
	   6,1 %
	   7,2 %

	TCH/AHS4.75
	(FER)
	      -   
	    1,2 % 
	    1,2 %
	   1,1 %
	   1,7 %

	
	Class Ib (RBER)
	      -   
	   0,18 % 
	   0,18 %
	  0,13 %
	  0,25 %

	
	Class II (RBER)
	   0,66 % 
	    6,5 % 
	    6,5 %
	   6,2 %
	   7,3 %

	TCH/AHS-INB
	(FER)
	0,013 %
	0,64 %
	0,64 %
	0,53 %
	0,94 %

	TCH/AHS
	(EVSIDUR)
	-
	1,3 %
	1,3 %
	2,1 %
	1,5 %

	TCH/AHS
	(EVRFR)
	-
	0,24 % 
	0,24 %
	0,25 %
	0,24 %

	NOTE 1:
The specification for SDCCH applies also for BCCH, AGCH, PCH, SACCH. The actual performance of SACCH, should be better.

NOTE 2:
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/AxS-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 3:
1 (  ( 1.6. The value of  can be different for each channel condition but must remain the same for FER and class Ib RBER measurements for the same channel condition.

NOTE 4:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 5:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 6:
For AMR, the complete conformance should not be restricted to the channels identified with (*).


Table 1a: Input signal level (for normal BTS) at reference performance for GMSK modulated signals

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/CS-1
	dBm
	-104(x)
	-104
	-104(x)
	-104(x)
	-103

	PDTCH/CS-2
	dBm
	-104(x)
	-100
	-101
	-101
	-99

	PDTCH/CS-3
	dBm
	-104(x)
	-98
	-99
	-98
	-96

	PDTCH/CS-4
	dBm
	-101
	-90
	-90
	*
	*

	USF/CS-1
	dBm
	-104(x)
	-101
	-103
	-103
	-101

	USF/CS-2 to 4
	dBm
	-104(x)
	-103
	-104(x)
	-104(x)
	-104

	PRACH/11 bits1)
	dBm
	-104(x) 
	-104
	-104
	-103
	-103

	PRACH/8 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	GSM 900, GSM 850 and MXM 850

	Type of
	Propagation conditions

	Channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/MCS-1
	dBm
	-104(x)
	-102.5
	-103
	-103
	-102

	PDTCH/MCS-2
	dBm
	-104(x)
	-100,5
	-101
	-100,5
	-100

	PDTCH/MCS-3
	dBm
	-104(x)
	-96,5
	-96,5
	-92,5
	-95,5

	PDTCH/MCS-4
	dBm
	-101,5
	-91
	-91
	*
	*

	USF/MCS-1 to 4
	dBm
	-104(x)
	-102.5
	-104
	-104(x)
	-102,5

	PRACH/11 bits2), 3)
	dBm
	-104(x) 
	-104
	-104
	-103
	-103

	PRACH/8 bits 1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/CS-1
	dBm
	-104(x)
	-104
	-104
	-104(x)
	-103

	PDTCH/CS-2
	dBm
	-104(x)
	-100
	-100
	-101
	-99

	PDTCH/CS-3
	dBm
	-104(x)
	-98
	-98
	-98
	-94

	PDTCH/CS-4
	dBm
	-101
	-88
	-88
	*
	*

	USF/CS-1
	dBm
	-104(x)
	-103
	-103
	-103
	-101

	USF/CS-2 to 4
	dBm
	-104(x)
	-104(x)
	-104(x)
	-104(x)
	-103

	PRACH/11 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	PRACH/8 bits1)
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	DCS 1800, PCS 1900 and MXM 1900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/MCS-1
	dBm
	-104(x)
	-102,5
	-103
	-103
	-101,5

	PDTCH/MCS-2
	dBm
	-104(x)
	-100,5
	-101
	-100,5
	-99,5

	PDTCH/MCS-3
	dBm
	-104(x)
	-96,5
	-96,5
	-92,5
	-94,5

	PDTCH/MCS-4
	dBm
	-101.5
	-90,5
	-90,5
	*
	*

	USF/MCS-1 to 4
	dBm
	-104(x)
	-104
	-104
	-104(x)
	-102,5

	PRACH/11 bits
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	PRACH/8 bits
	dBm
	-104(x)
	-104
	-104
	-103
	-103

	NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D.

NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 3: 
PDTCH/CS-4 and PDTCH/MCS-x can not meet the reference performance for some propagation conditions (*).

NOTE 4 : The complete conformance should not be restricted to the logical channels and channel models identified with (x)

NOTE 5:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 45.002. The specification marked by 3) also applies to CPRACH.


Table 1b: Input signal level (for normal BTS) at reference performance for 8-PSK modulated signals

	GSM 900, GSM 850 and MXM 850

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/MCS-5
	dBm
	-101
	-96,5
	-97
	-96
	-95

	PDTCH/MCS-6
	dBm
	-99,5
	-94
	-94.5
	-91
	-91

	PDTCH/MCS-7
	dBm
	-96
	-89
	-88.5
	–87**
	–86**

	PDTCH/MCS-8
	dBm
	-93
	-84
	-84
	*
	-81,5**

	PDTCH/MCS-9
	dBm
	-91,5
	-80
	-80
	*
	*

	DCS 1 800, PCS 1900 and MXM 1900

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/MCS-5
	dBm
	-101
	-95,5
	-97
	-96
	-93

	PDTCH/MCS-6
	dBm
	-99,5
	-94
	-94 
	-91
	–85,5

	PDTCH/MCS-7
	dBm
	-96
	-87
	-86,5
	-87**
	*

	PDTCH/MCS-8
	dBm
	-93
	–86,5**
	–86,5**
	*
	*

	PDTCH/MCS-9
	dBm
	-91,5
	-83**
	-83**
	*
	*

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).


Table 1c: Input signal level (for MS) at reference performance for 8-PSK modulated signals

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	PDTCH/MCS-5
	dBm
	-98
	-93
	-94
	-93
	-92

	PDTCH/MCS-6
	dBm
	-96
	-91
	-91,5
	-88
	-89

	PDTCH/MCS-7
	dBm
	-93
	-84
	-84
	* 
	-83** 

	PDTCH/MCS-8
	dBm
	-90,5
	-83**
	-83**
	*
	*

	PDTCH/MCS-9
	dBm
	-86
	-78,5** 
	-78,5** 
	*
	*

	USF/MCS-5 to 9
	dBm
	-102(x)
	-97,5
	-99
	-100
	-99

	DCS 1 800 and PCS 1900 

	Type of
	Propagation conditions

	channel
	static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	PDTCH/MCS-5
	dBm
	-98
	-93,5
	-93,5
	-93
	-89,5

	PDTCH/MCS-6
	dBm
	-96
	-91
	-91
	-88
	-83,5

	PDTCH/MCS-7
	dBm
	-93
	-81,5
	-80,5
	* 
	* 

	PDTCH/MCS-8
	dBm
	-90,5
	-80**
	-80**
	*
	*

	PDTCH/MCS-9
	dBm
	-86
	* 
	* 
	*
	*

	USF/MCS-5 to 9
	dBm
	-102(x)
	-99
	-99
	-100
	-99

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).

NOTE 3: The complete conformance should not be restricted to the logical channels and channel models identified with (x).


Table 1d: Input signal level (for normal BTS) at reference performance for ECSD 
(GMSK and 8-PSK modulated signals)

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	E-FACCH/F
	dBm
	-104(x)
	-101
	-102
	-102
	-98

	E-TCH/F28.8 T
	dBm
	-99,5
	-93,5
	-95
	-93,5
	-94,5

	E-TCH/F 32 T
	dBm
	[-104]
	[-97,5]
	[-100]
	[-100]
	[-96,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dBm
	-100
	-95,5
	-96,5
	-96,5
	-96

	E-TCH/F43.2 NT
	dBm
	-97
	-91
	-92
	-89
	-89,5

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	E-FACCH/F
	dBm
	-104(x)
	-102
	-102
	-102
	-98

	E-TCH/F28.8 T
	dBm
	-99,5
	-94,5
	-95
	-92,5
	-93

	E-TCH/F 32 T
	dBm
	[-104]
	[-98,5]
	[-100]
	[-100]
	[-97]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dBm
	-100
	-96
	-96,5
	-96
	-95

	E-TCH/F43.2 NT
	dBm
	-97
	-91,5
	-91,5
	-88,5
	-86

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
The complete conformance should not be restricted to the logical channels and channel models identified with (x).


Table 1e: Input signal level (for MS) at reference performance for ECSD
(GMSK and 8-PSK modulated signals)

	GSM 850 and GSM 900 

	Type of
	Propagation conditions

	Channel
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	E-FACCH/F
	dBm
	-102(x)
	-99
	-100
	-100
	-96

	E-TCH/F28.8 T
	dBm
	-97.5
	-91.5
	-93
	-91.5
	-90

	E-TCH/F 32 T
	dBm
	[-99]
	[-93,5]
	[-95]
	[-94]
	[-91,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dBm
	-98
	-93.5
	-94.5
	-94.5
	-92.5

	E-TCH/F43.2 NT
	dBm
	-95
	-89
	-90
	-87
	-84.5

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	E-FACCH/F
	dBm
	-102(x)
	-100
	-100
	-100
	-96

	E-TCH/F28.8 T
	dBm
	-97.5
	-92.5
	-93
	-90
	-87.5

	E-TCH/F 32 T
	dBm
	[-99]
	[-94,5]
	[-94,5]
	[-94]
	[-87,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dBm
	-98
	-94
	-94.5
	-93.5
	-90.5

	E-TCH/F43.2 NT
	dBm
	-95
	-89.5
	-89.5
	-86.5
	*

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
E-TCH/F for 43.2 NT can not meet the reference performance for some propagation conditions (*).

NOTE 3:  The complete conformance should not be restricted to the logical channels and channel models identified with (x).


Table 1f: 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/WFS12.65
	(dBm)
	-104
	-99,5
	-101
	-99

	
	Class Ib (RBER)
	0,50
	0,35
	0,72
	0,62

	TCH/ WFS8.85
	(dBm)
	-104
	-102
	-104
	-102

	
	Class Ib (RBER)
	0,50
	0,38
	0,72
	0,62

	TCH/ WFS6.60
	(dBm)
	-104
	-103
	-104
	-103,5

	
	Class Ib (RBER)
	0,24
	0,15
	0,19
	0,24


	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	Channel
	TU50

(no FH)
	HT100

(no FH)

	TCH/WFS12.65
	(dBm)
	-100,5
	-99

	
	Class Ib (RBER)
	0,62
	0,66

	TCH/ WFS8.85
	(dBm)
	-103,5
	-102

	
	Class Ib (RBER)
	0,59
	0,58

	TCH/ WFS6.60
	(dBm)
	-104
	-103,5

	
	Class Ib (RBER)
	0,17
	0,25


	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 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 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 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:
The performance requirements for inband signalling, SID_UPDATE and RATSCCH are the same as those given for TCH/AFS in Table 1. It is sufficient to test inband signalling, SID_UPDATE and RATSCCH requirements for only one of the channel types TCH/AFS and TCH/WFS.


Table 1g: Reference sensitivity performance for 8-PSK modulated signals 

	GSM 850 and GSM 900

	Type of
	Propagation conditions

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

	O-FACCH/F
	(dBm)
	-104
	-100,5
	-101,5
	-101,5
	-100

	O-FACCH/H
	(dBm)
	-104
	-100,5
	-100,5
	-101
	-99

	O-TCH/AHS12.2
	(dBm)
	-100,5
	-94,5
	-95
	-94
	-92,5

	
	Class Ib (RBER) 
	0,71
	0,30
	0,35
	0,29
	0,40

	O-TCH/AHS10.2
	(dBm)
	-101
	-95,5
	-96
	-95
	-93,5

	
	Class Ib (RBER) 
	0,35
	0,15
	0,15
	0,13
	0,19

	O-TCH/AHS7.95
	(dBm)
	-102,5
	-96,5
	-97
	-96,5
	-94,5

	
	Class Ib (RBER) 
	0,10
	0,08
	0,08
	0,05
	0,10

	O-TCH/AHS7.4
	(dBm)
	-102,5
	-97,5
	-97,5
	-97
	-95

	
	Class Ib (RBER) 
	0,16
	0,15
	0,15
	0,12
	0,17

	O-TCH/AHS6.7
	(dBm)
	-103
	-98
	-98,5
	-97,5
	-95,5

	
	Class Ib (RBER)
	0,22
	0,14
	0,15
	0,12
	0,16

	O-TCH/AHS5.9
	(dBm)
	-103,5
	-98
	-98,5
	-98,5
	-96,5

	
	Class Ib (RBER)
	0,57
	0,20
	0,19
	0,15
	0,25

	O-TCH/AHS5.15
	(dBm)
	-104
	-98,5
	-99
	-98,5
	-97

	
	Class Ib (RBER)
	0,15
	0,10
	0,08
	0,07
	0,11

	O-TCH/AHS4.75
	(dBm)
	-104
	-99,5
	-99,5
	-99,5
	-97,5

	
	Class Ib (RBER) 
	0,18
	0,15
	0,11
	0,11
	0,10

	O-TCH/AHS-INB
	(FER)
	-103,5
	-99
	-99,5
	-98,5
	-98

	O-TCH/AHS
	(EVSIDUR)
	-104
	-100,5
	-101,5
	-101,5
	-99

	O-TCH/AHS
	(EVRFR)
	-104
	-101
	-101,5
	-101,5
	-99

	O-TCH/WFS23.85
	(dBm)
	-100,5
	-95
	-96,5
	-97
	-94,5

	
	Class 1b (RBER)
	1,00
	0,16
	0,28
	0,24
	0,28

	O-TCH/WFS15.85
	(dBm)
	-102,5
	-97,5
	-99
	-100,5
	-97

	
	Class 1b (RBER)
	0,50
	0,44
	0,33
	0,64
	0,50

	O-TCH/WFS12.65
	(dBm)
	-104
	-99
	-100
	-101
	-98,5

	
	Class Ib (RBER)
	0,89
	0,37
	0,21
	0,51
	0,59

	O-TCH/WFS8.85
	(dBm)
	-104
	-100,5
	-102
	-102,5
	-100,5

	
	Class Ib (RBER)
	0,77
	0,31
	0,22
	0,42
	0,48

	O-TCH/WFS6.60
	(dBm)
	-104
	-101,5
	-103
	-103,5
	-101,5

	
	Class Ib (RBER)
	0,05
	0,18
	0,12
	0,23
	0,27

	O-TCH/WFS-INB
	(dBm)
	-104
	-103,5
	-103,5
	-104
	-103

	O-TCH/WFS
	(EVSIDUR)
	-104
	-100
	-102
	-101
	-99,5

	O-TCH/WFS
	(EVRFR)
	-104
	-101
	-103
	-103
	-101

	O-TCH/WHS12.65
	(dBm)
	-100,5
	-94,5
	-95
	-93,5
	-92,5

	
	Class Ib (RBER)
	0,57
	0,30
	0,38
	0,30
	0,40

	O-TCH/ WHS8.85
	(dBm)
	-102,5
	-96
	-96,5
	-96
	-94

	
	Class Ib (RBER)
	0,19
	0,10
	0,11
	0,10
	0,13

	O-TCH/ WHS6.60
	(dBm)
	-103
	-98
	-98,5
	-97,5
	-96

	
	Class Ib (RBER)
	0,23
	0,15
	0,15
	0,13
	0,19


	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU50

(no FH)
	HT100

(no FH)

	O-FACCH/F
	(dBm)
	-100,5
	-100

	O-FACCH/H
	(dBm)
	-100
	-99

	O-TCH/AHS12.2
	(dBm)
	-94,5
	-92

	
	Class Ib (RBER) 
	0,30
	0,42

	O-TCH/AHS10.2
	(dBm)
	-95,5
	-93

	
	Class Ib (RBER) 
	0,17
	0,20

	O-TCH/AHS7.95
	(dBm)
	-96,5
	-94

	
	Class Ib (RBER) 
	0,08
	0,08

	O-TCH/AHS7.4
	(dBm)
	-97
	-94,5

	
	Class Ib (RBER) 
	0,15
	0,17

	O-TCH/AHS6.7
	(dBm)
	-98
	-95,5

	
	Class Ib (RBER)
	0,16
	0,19

	O-TCH/AHS5.9
	(dBm)
	-98,5
	-96

	
	Class Ib (RBER)
	0,22
	0,24

	O-TCH/AHS5.15
	(dBm)
	-99
	-97

	
	Class Ib (RBER)
	0,11
	0,12

	O-TCH/AHS4.75
	(dBm)
	-99,5
	-97,5

	
	Class Ib (RBER) 
	0,15
	0,17

	O-TCH/AHS-INB
	(FER)
	-99
	-97,5

	O-TCH/AHS
	(EVSIDUR)
	-97,5
	-99

	O-TCH/AHS
	(EVRFR)
	-101
	-99

	O-TCH/WFS23.85
	(dBm)
	-96
	-94

	
	Class 1b (RBER)
	0,17
	0,26

	O-TCH/WFS15.85
	(dBm)
	-98,5
	-97

	
	Class 1b (RBER)
	0,50
	0,60

	O-TCH/WFS12.65
	(dBm)
	-100
	-98,5

	
	Class Ib (RBER)
	0,45
	0,63

	O-TCH/WFS8.85
	(dBm)
	-102
	-100,5

	
	Class Ib (RBER)
	0,38
	0,57

	O-TCH/WFS6.60
	(dBm)
	-102,5
	-101,5

	
	Class Ib (RBER)
	0,20
	0,30

	O-TCH/WFS-INB
	(dBm)
	-103
	-102,5

	O-TCH/WFS
	(EVSIDUR)
	-101
	-99

	O-TCH/WFS
	(EVRFR)
	-102,5
	-101

	O-TCH/WHS12.65
	(dBm)
	-94,5
	-92

	
	Class Ib (RBER)
	0,34
	0,44

	O-TCH/ WHS8.85
	(dBm)
	-96
	-94

	
	Class Ib (RBER)
	0,12
	0,15

	O-TCH/ WHS6.60
	(dBm)
	-98
	-95,5

	
	Class Ib (RBER)
	0,16
	0,19


	NOTE 1:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)



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


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:
Residual bit error rate.


O-TCH/AxS-INB and O-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:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 3:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 4:
The requirements for DCS 1800 & PCS 1900 on TU50 (ideal FH) propagation conditions are the same as for TU50 (no FH). 


The requirements for the DCS 1800 & PCS 1900 Static propagation condition are the same as for the GSM 850 & GSM 900 Static propagation condition, and the requirements for the DCS 1800 & PCS 1900 RA130 (no FH) propagation condition are the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.

NOTE 5:
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 6:
For O-TCH/WHS, the performance requirements for inband signalling, SID_UPDATE and RATSCCH are the same as those of O-TCH/AHS. It is sufficient to test inband signalling, SID_UPDATE and RATSCCH requirements for only one of the channel types O-TCH/AHS and O-TCH/WHS.


Table 1h: Input signal level at reference performance for FLO

	GSM 900 and GSM 850

	FLO Configuration
	Propagation conditions

	
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	Reference TFC 1
	(dBm)
	[-104,0]
	[-102,0]
	(2)
	[-103,0]
	[-101,5]

	Reference TFC 2
	(dBm)
	[-104,0]
	[-100,5]
	(2)
	[-100,5]
	[-99,5]

	Reference TFC 3
	(dBm)
	[-104,0]
	[-100,5]
	(2)
	[-102,0]
	[-101,0]

	Reference TFC 4
	(dBm)
	[-103,0]
	[-98,0]
	[-98,0]
	[-97,5]
	[-97,0]

	Reference TFC 5
	(dBm)
	[-102,5]
	[-98,0]
	[-98,5]
	[-98,0]
	[-97,5]

	Reference TFC 6
	(dBm)
	[-100,0]
	[-94,0]
	[-94,0]
	[-91,5]
	[-91,5]

	Reference TFC 7
	(dBm)
	[-96,0]
	[-89,5]
	[-89,5]
	[-]
	[-]

	DCS 1 800 & PCS 1900

	FLO Configuration
	Propagation conditions

	
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	Reference TFC 1
	(dBm)
	(3)
	[-101,5]
	(3)
	(3)
	[-101,5]

	Reference TFC 2
	(dBm)
	(3)
	[-100,0]
	(3)
	(3)
	[-99,5]

	Reference TFC 3
	(dBm)
	(3)
	[-101,5]
	(3)
	(3)
	[-101,0]

	Reference TFC 4
	(dBm)
	(3)
	[-97,5]
	(3)
	(3)
	[-94,0]

	Reference TFC 5
	(dBm)
	(3)
	[-98,5]
	(3)
	(3)
	[-97,0]

	Reference TFC 6
	(dBm)
	(3)
	[-94,0]
	(3)
	(3)
	[-88,5]

	Reference TFC 7
	(dBm)
	(3)
	[-88,5]
	(3)
	(3)
	[-]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2: 
The requirements for GSM 900 & GSM 850 on TU50 (ideal FH) propagation conditions are the same as for TU50 (no FH) for Reference TFCs 1, 2 and 3.

NOTE 3: 
The requirements for the DCS 1800 & PCS 1900 Static propagation condition are the same as for the GSM 850 & GSM 900 Static propagation condition, the requirements for the DCS 1800 & PCS 1900 TU50 (ideal FH) propagation conditions are 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 the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.


Table 1i: Input signal level at reference performance for Repeated Downlink FACCH and Repeated SACCH
	GSM 900 and GSM 850

	
	Propagation conditions

	
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)
	HT100

(no FH)

	FACCH/F
	(dBm)
	-104
	-104
	(2)
	-104
	-104

	SACCH 
	
	[tbd]
	[tbd]
	(2)
	[tbd]
	[tbd]

	DCS 1 800 & PCS 1900

	
	Propagation conditions

	
	Static
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)
	HT100

(no FH)

	FACCH/F
	(dBm)
	(3)
	-104
	(3)
	(3)
	-104

	SACCH 
	
	(3)
	[tbd]
	(3)
	(3)
	[tbd]

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2: 
The requirements for GSM 900 & GSM 850 on TU50 (ideal FH) propagation conditions are the same as for TU50 (no FH).

NOTE 3: 
The requirements for the DCS 1800 & PCS 1900 Static propagation condition are the same as for the GSM 850 & GSM 900 Static propagation condition, the requirements for the DCS 1800 & PCS 1900 TU50 (ideal FH) propagation conditions are 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 the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.


Table 2: Reference interference performance for GMSK modulated signals

	GSM 850 and GSM 900

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	FACCH/H
	(FER)
	22 %
	6,7 %
	6,7 %
	6,7 %
	5,7 %

	FACCH/F
	(FER)
	22 %
	3,4 %
	9,5 %
	3,4 %
	3,5 %

	SDCCH
	(FER)
	22 %
	9 %
	13 %
	9 %
	8 %

	RACH
	(FER)
	15 %
	15 %
	16 %
	16 %
	13 %

	SCH
	(FER)
	17 %
	17 %
	17 %
	17 %
	18 %

	TCH/F14,4
	(BER)
	10 %
	3 %
	4,5 %
	3 %
	3 %

	TCH/F9,6 & H4,8
	(BER)
	8 %
	0,3 %
	0,8 %
	0,3 %
	0,2 %

	TCH/F4,8
	(BER)
	3 %
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/F2,4
	(BER)
	3 %
	10‑5
	10‑4
	10‑5
	10‑5

	TCH/H2,4
	(BER)
	4 %
	10‑4
	2 10‑4
	10‑4
	10‑4

	TCH/FS
	(FER)
	21 %
	3 %
	6 %
	3 %
	3 %

	class Ib (RBER) 
	2/ %
	0,2/ %
	0,4/ %
	0,2/ %
	0,2/ %

	class II (RBER)
	4 %
	8 %
	8 %
	8 %
	8 %

	TCH/EFS
	(FER)
	23 %
	3 %
	9 %
	3 %
	4 %

	
	(RBER Ib)
	0,20 %
	0,10 %
	0,20 %
	0,10 %
	0,13 %

	
	(RBER II)
	3 %
	8 %
	7 %
	8 %
	8 %

	TCH/HS
	(FER)
	19,1 %
	5,0 %
	5,0 %
	5,0 %
	4,7 %

	class Ib (RBER, BFI=0)
	0,52 %
	0,27 %
	0,29 %
	0,29 %
	0,21 %

	class II (RBER, BFI=0)
	2,8 %
	7,1 %
	7,1 %
	7,1 %
	7,0 %

	
	(UFR)
	20,7 %
	6,2 %
	6,1 %
	6,1 %
	5,6 %

	class Ib (RBER,(BFI or UFI)=0)
	0,29 %
	0,20 %
	0,21 %
	0,21 %
	0,17 %

	
	(EVSIDR)
	21,9 %
	7,1 %
	7,0 %
	7,0 %
	6,3 %

	(RBER, SID=2 and (BFI or UFI)=0)
	0,02 %
	0,01 %
	0,01 %
	0,01 %
	0,01 %

	
	(ESIDR)
	17,1 %
	3,6 %
	3,6 %
	3,6 %
	3,4 %

	(RBER, SID=1 or SID=2)
	0,5 %
	0,27 %
	0,26 %
	0,26 %
	0,20 %

	TCH/AFS12.2
	(FER)
	 22 % 
	 3,5 %
	   6 % 
	 3,5 %
	  2,5 %

	
	Class Ib (RBER)
	0,9 % 
	 1,7 %
	 1,7 % 
	 1,7 %
	  1,5 %

	TCH/AFS10.2
	(FER)
	  18 % 
	  1,4 % 
	2,7 % 
	  1,4 %  
	 0,92 % 

	
	Class Ib (RBER)
	0,53 % 
	 0,22 % 
	0,3 % 
	 0,21 %  
	 0,16 % 

	TCH/AFS7.95
	(FER)
	  13 %
	   0,13 %
	 0,51 %
	 0,12 % 
	 0,073 % 

	
	Class Ib (RBER) 
	0,66 %
	  0,071 %
	 0,15 %
	0,065 % 
	 0,044 % 

	
	(FER@-3dB)
	  26 %
	    2,7 %
	  5,3 %
	  2,7 % 
	   1,8 % 

	
	Class Ib (RBER@-3dB) 
	 1,2 %
	   0,79 %
	    1 %
	 0,78 % 
	   0,6 % 

	TCH/AFS7.4
	(FER)
	  14 %
	   0,16 %
	 0,56 %
	 0,16 % 
	  0,09 % 

	
	Class Ib (RBER)
	0,43 %
	  0,032 %
	0,072 %
	0,032 % 
	 0,018 % 

	
	(FER@-3dB)
	  26 %
	      3 %
	  5,4 %
	  3,1 % 
	     2 % 

	
	Class Ib (RBER@-3dB) 
	0,79 %
	   0,38 %
	 0,52 %
	 0,38 % 
	  0,28 % 

	TCH/AFS6.7
	(FER)
	  11 %
	  0,045 %
	 0,21 %
	0,041 % 
	 0,021 % 

	
	Class Ib (RBER) 
	0,75 %
	  0,044 %
	 0,11 %
	0,042 % 
	 0,028 % 

	
	(FER@-3dB)
	  23 %
	    1,2 %
	  2,9 %
	  1,2 % 
	  0,75 % 

	
	Class Ib (RBER@-3dB) 
	 1,4 %
	    0,6 %
	 0,86 %
	  0,6 % 
	  0,44 % 

	TCH/AFS5.9
	(FER)
	  10 %
	  0,018 %
	 0,12 %
	0,018 % 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	0,38 %
	  0,005 %
	0,022 %
	0,005 % 
	 0,003 % 

	
	(FER@-3dB)
	  21 %
	   0,71 %
	    2 %
	  0,7 % 
	   0,4 % 

	
	Class Ib (RBER@-3dB) 
	0,74 %
	   0,11 %
	 0,23 %
	 0,12 % 
	 0,079 % 

	(continued)


Table 2 (continued): Reference interference performance for GMSK modulated signals

	GSM 850 and GSM 900

	Type of
	Propagation conditions

	Channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	TCH/AFS5.15
	(FER)
	  9,2 %
	0,011 %
	0,081 %
	0,011 % 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	 0,44 %
	0,004 %
	0,019 %
	0,003 % 
	 0,002 % 

	
	(FER@-3dB)
	   19 %
	 0,45 %
	  1,4 %
	 0,47 % 
	  0,25 % 

	
	Class Ib (RBER@-3dB) 
	 0,85 %
	  0,1 %
	 0,22 %
	 0,11 % 
	 0,069 % 

	TCH/AFS4.75
	(FER)
	  7,9 %
	< 0,01 %(*)
	0,036 %
	< 0,01 %(*) 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	 0,32 %
	0,001 %
	0,006 %
	0,001 % 
	< 0,001 %

	
	(FER@-3dB)
	   17 %
	 0,21 %
	 0,82 %
	 0,23 % 
	  0,11 % 

	
	Class Ib (RBER@-3dB) 
	 0,62 %
	0,036 %
	 0,11 %
	0,033 % 
	 0,019 % 

	TCH/AFS-INB
	(FER)
	1,5 %
	0,019 %
	0,025 %
	0,018 %
	0,009 %

	
	(FER@-3dB)
	3,5 %
	0,15 %
	0,22 %
	0,16 %
	0,1 %

	TCH/AFS
	(EVSIDUR)
	11 %
	0,37 %
	1,4 %
	0,39 %
	0,46 %

	(EVSIDUR@-3dB)
	21 %
	3,4 %
	6,3 %
	3,4 %
	3,1 %

	TCH/AFS
	(EVRFR)
	10 %
	0.026 %
	0.15 %
	0.024 %
	0.01 %

	
	(EVRFR @ -3dB)
	21 %
	0.77 %
	2.08 %
	0.77 %
	0.48 %

	TCH/AHS7.95
	(FER)
	   27 % 
	   23 %
	  22 %
	   22 %
	  21 % 

	
	Class Ib (RBER) 
	 0,84 % 
	  2,2 %
	 2,3 %
	  2,3 %
	 2,1 % 

	
	Class II (RBER)
	  1,7 % 
	  5,1 %
	 5,3 %
	  5,3 %
	   5 % 

	
	(FER@+3dB)
	   14 % 
	    7 %
	 6,7 %
	    6.7 %
	   7 % 

	
	Class Ib (RBER@+3dB) 
	 0,48 % 
	    1 %
	   1 %
	    1 %
	   1 % 

	
	Class II (RBER@+3dB) 
	    1 % 
	  3,2 %
	 3,2 %
	  3,2 %
	 3,2 % 

	TCH/AHS7.4
	(FER)
	   25 % 
	   19 %
	  18 %
	   18 %
	  17 % 

	
	Class Ib (RBER) 
	 0,68 % 
	  1,4 %
	 1,4 %
	  1,4 %
	 1,3 % 

	
	Class II (RBER)
	  1,9 % 
	  5,4 %
	 5,6 %
	  5,6 %
	 5,4 % 

	
	(FER@+3dB)
	   13 % 
	    5,2 %
	 4,8 %
	    4,8 %
	 5,3 % 

	
	Class Ib (RBER@+3dB) 
	 0,38 % 
	 0,52 %
	0,51 %
	 0,51 %
	0,5 % 

	
	Class II (RBER@+3dB) 
	  1,2 % 
	  3,3 %
	 3,3 %
	  3,3 %
	 3,4 % 

	TCH/AHS6.7
	(FER)
	   23 % 
	   12 %
	  11 %
	   11 %
	  11 % 

	
	Class Ib (RBER) 
	 0,71 % 
	  1,2 %
	 1,2 %
	  1,2 %
	 1,1 % 

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

	
	(FER@+3dB)
	   11 % 
	  2,6 %
	 2,3 %
	  2,3 %
	 2,9 % 

	
	Class Ib (RBER@+3dB) 
	 0,39 % 
	 0,39 %
	0,39 %
	 0,39 %
	 0,4 % 

	
	Class II (RBER@+3dB) 
	  1,4 % 
	  3,5 %
	 3,6 %
	  3,6 %
	 3,6 % 

	TCH/AHS5.9
	(FER)
	  21 % 
	 7,9 % 
	  7,1 %
	 7,1 % 
	    7 %

	
	Class Ib (RBER) 
	0,55 % 
	0,58 % 
	 0,57 %
	0,57 % 
	 0,51 %

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

	TCH/AHS5.15
	(FER)
	  17 %
	  3,9 %
	 3,3 %
	  3,3 %
	 3,5 %

	
	Class Ib (RBER) 
	 0,8 %
	 0,65 %
	 0,6 %
	 0,6 %
	0,57 %

	
	Class II (RBER)
	 3,1 %
	  6,8 %
	 6,9 %
	  6,9 %
	 6,7 %

	TCH/AHS4.75
	(FER)
	  15 %
	 2,2 % 
	 1,8 % 
	 1,8 % 
	  2,1 %

	
	Class Ib (RBER) 
	 0,6 %
	0,25 % 
	0,22 % 
	0,22 % 
	 0,22 %

	
	Class II (RBER)
	 3,6 %
	 6,9 % 
	   7 % 
	 7 % 
	  6,9 %

	TCH/AHS-INB
	(FER)
	2,7 %
	0,76 %
	0,7 %
	0,7 %
	0,63 %

	
	(FER@-3dB)
	6 %
	2,2 %
	2,2 %
	2,2 %
	2 %

	TCH/AHS
	(EVSIDUR)
	15 %
	3,2 %
	2,5 %
	2,5 %
	3,8 %

	(EVSIDUR@-3dB)
	28 %
	15 %
	15 %
	15 %
	15 %

	(continued)


Table 2 (continued): Reference interference performance for GMSK modulated signals

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	FACCH/H
	(FER)
	22 %
	6,7 %
	6,9 %
	6,9 %
	5,7 %

	FACCH/F
	(FER)
	22 %
	3,4 %
	3,4 %
	3,4 %
	3,5 %

	SDCCH
	(FER)
	22 %
	9 %
	9 %
	9 %
	8 %

	RACH
	(FER)
	15 %
	15 %
	16 %
	16 %
	13 %

	SCH
	(FER)
	17 %
	17 %
	19 %
	19 %
	18 %

	TCH/F14,4
	(BER)
	10 %
	3 %
	4 %
	3,1 %
	3 %

	TCH/F9,6 & H4,8
	(BER)
	8 %
	0,3 %
	0,8 %
	0,3 %
	0,2 %

	TCH/F4,8
	(BER)
	3 %
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/F2,4
	(BER)
	3 %
	10‑5
	10‑5
	10‑5
	10‑5

	TCH/H2,4
	(BER)
	4 %
	10‑4
	10‑4
	10‑4
	10‑4

	TCH/FS
	(FER)
	21 %
	3 %
	3 %
	3 %
	3 %

	class Ib (RBER)
	2/ %
	0,2/ %
	0,25/ %
	0,25/ %
	0,2/ %

	class II (RBER)
	4 %
	8 %
	8,1 %
	8,1 %
	8 %

	TCH/EFS
	(FER)
	23 %
	3 %
	3 %
	3 %
	4 %

	
	(RBER Ib)
	0,20 %
	0,10 %
	0,10 %
	0,10 %
	0,13 %

	
	(RBER II)
	3 %
	8 %
	8 %
	8 %
	8 %

	TCH/HS
	(FER)
	19,1 %
	5,0 %
	5,0 %
	5,0 %
	4,7 %

	class Ib (RBER, BFI=0)
	0,52 %
	0,27 %
	0,29 %
	0,29 %
	0,21 %

	class II (RBER, BFI=0)
	2,8 %
	7,1 %
	7,2 %
	7,2 %
	7,0 %

	(UFR)
	20,7 %
	6,2 %
	6,1 %
	6,1 %
	5,6 %

	class Ib (RBER, (BFI or UFI)=0)
	0,29 %
	0,20 %
	0,21 %
	0,21 %
	0,17 %

	(EVSIDR)
	21,9 %
	7,1 %
	7,0 %
	7,0 %
	6,3 %

	(RBER, SID=2 and (BFI or UFI)=0)
	0,02 %
	0,01 %
	0,01 %
	0,01 %
	0,01 %

	(ESIDR)
	17,1 %
	3,6 %
	3,6 %
	3,6 %
	3,4 %

	(RBER, SID=1 or SID=2)
	0,5 %
	0,27 %
	0,26 %
	0,26 %
	0,20 %

	TCH/AFS12.2
	(FER)
	  22 %
	3,5 %
	2,7 %
	2,7 %
	1,8 % 

	
	Class Ib (RBER)
	0,92 %
	1,7 %
	1,6 %
	1,6 %
	1,4 % 

	TCH/AFS10.2
	(FER)
	  18 % 
	 1,4 %
	0,98 % 
	0,98 % 
	 0,56 %

	
	Class Ib (RBER) 
	0,54 % 
	0,21 %
	0,17 % 
	0,17 % 
	 0,12 %

	TCH/AFS7.95
	(FER)
	  13 %
	 0,13 % 
	  0,07 % 
	  0,07 % 
	 0,029 % 

	
	Class Ib (RBER) 
	0,67 %
	0,068 % 
	 0,042 % 
	 0,042 % 
	  0,03 % 

	
	(FER@-3dB)
	  25 %
	  2,7 % 
	     2 % 
	     2 % 
	   1,2 % 

	
	Class Ib (RBER@-3dB) 
	 1,2 %
	  0,8 % 
	  0,68 % 
	  0,68 % 
	  0,48 % 

	TCH/AFS7.4
	(FER)
	  14 %
	 0,17 % 
	 0,083 % 
	 0,083 % 
	 0,047 % 

	
	Class Ib (RBER)
	0,43 %
	0,032 % 
	  0,02 % 
	  0,02 % 
	 0,012 % 

	
	(FER@-3dB)
	  26 %
	    3 % 
	   2,3 % 
	   2,3 % 
	   1,4 % 

	
	Class Ib (RBER@-3dB) 
	 0,8 %
	 0,38 % 
	  0,32 % 
	  0,32 % 
	  0,22 % 

	TCH/AFS6.7
	(FER)
	  11 %
	0,051 % 
	 0,025 % 
	 0,025 % 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	0,76 %
	0,047 % 
	 0,028 % 
	 0,028 % 
	 0,016 % 

	
	(FER@-3dB)
	  22 %
	  1,2 % 
	  0,82 % 
	  0,82 % 
	  0,41 % 

	
	Class Ib (RBER@-3dB) 
	 1,4 %
	 0,61 % 
	  0,51 % 
	  0,51 % 
	  0,34 % 

	TCH/AFS5.9
	(FER)
	  10 %
	0,018 % 
	 < 0,01 %(*) 
	 < 0,01 %(*) 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	0,38 %
	0,005 % 
	 0,002 % 
	 0,002 % 
	 0,001 % 

	
	(FER@-3dB)
	  21 %
	 0,68 % 
	  0,41 % 
	  0,41 % 
	   0,2 % 

	
	Class Ib (RBER@-3dB) 
	0,72 %
	 0,12 % 
	 0,079 % 
	 0,079 % 
	 0,046 % 

	(continued)


Table 2 (continued): Reference interference performance for GMSK modulated signals

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	TCH/AFS5.15
	(FER)
	 9,2 %
	0,013 % 
	 < 0,01 %(*) 
	 < 0,01 %(*) 
	 < 0,01 %(*) 

	
	Class Ib (RBER) 
	0,45 %
	0,004 % 
	 0,001 % 
	 0,001 % 
	< 0,001 %

	
	(FER@-3dB)
	  19 %
	 0,45 % 
	  0,26 % 
	  0,26 % 
	  0,13 % 

	
	Class Ib (RBER@-3dB) 
	0,84 %
	 0,11 % 
	 0,072 % 
	 0,072 % 
	 0,038 % 

	TCH/AFS4.75
	(FER)
	 7,9 %
	 < 0,01 %(*) 
	 < 0,01 %(*) 
	 < 0,01 %(*) 
	     -   

	
	Class Ib (RBER) 
	0,31 %
	< 0,001 %
	< 0,001 %
	< 0,001 %
	< 0,001 %

	
	(FER@-3dB)
	  17 %
	   0,2 % 
	   0,1 % 
	   0,1 % 
	 0,051 % 

	
	Class Ib (RBER@-3dB) 
	0,61 %
	 0,033 % 
	 0,021 % 
	 0,021 % 
	 0,009 % 

	TCH/AFS-INB
	(FER)
	1,5 %
	0,016 %
	0,013 %
	0,013 %
	0,008 %

	
	(FER@-3dB)
	3,5 %
	0,16 %
	0,12 %
	0,12 %
	0,1 %

	TCH/AFS
	(EVSIDUR)
	11 %
	0,41 %
	0,3 %
	0,3 %
	0,36 %

	(EVSIDUR@-3dB)
	21 %
	3,5 %
	2,8 %
	2,8 %
	2,8 %

	TCH/AFS
	(EVRFR)
	10 %
	0.028 %
	0.022 %
	0.022 %
	0.005 %

	
	(EVRFR @ -3dB)
	21
	0.73 %
	0.78 %
	0.78 %
	0.28 %

	TCH/AHS7.95
	(FER)
	  27 %
	   23 % 
	   23 % 
	   23 % 
	  20 %

	
	Class Ib (RBER) 
	0,85 %
	  2,2 % 
	  2,3 % 
	  2,3 % 
	 2,1 %

	
	Class II (RBER)
	 1,7 %
	  5,1 % 
	  5,1 % 
	  5,1 % 
	 5,1 %

	
	(FER@+3dB)
	  14 %
	    7 % 
	  6,7 % 
	    6,7 % 
	 6,5 %

	
	Class Ib (RBER@+3dB) 
	0,49 %
	    1 % 
	    1 % 
	    1 % 
	0,98 %

	
	Class II (RBER@+3dB) 
	   1 %
	  3,1 % 
	  3,1 % 
	  3,1 % 
	 3,1 %

	TCH/AHS7.4
	(FER)
	  26 %
	   18 % 
	   18 % 
	   18 % 
	  16 %

	
	Class Ib (RBER) 
	0,69 %
	  1,4 % 
	  1,4 % 
	  1,4 % 
	 1,3 %

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

	
	(FER@+3dB)
	  13 %
	    5,2 % 
	  4,9 % 
	    4,9 % 
	 4,8 %

	
	Class Ib (RBER@+3dB) 
	0,39 %
	 0,51 % 
	  0,51 % 
	 0,51 % 
	0,47 %

	
	Class II (RBER@+3dB) 
	 1,2 %
	  3,3 % 
	  3,3 % 
	  3,3 % 
	 3,3 %

	TCH/AHS6.7
	(FER)
	  23 %
	   12 % 
	   12 % 
	   12 % 
	 9,9 %

	
	Class Ib (RBER) 
	0,71 %
	  1,2 % 
	  1,2 % 
	  1,2 % 
	   1 %

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

	
	(FER@+3dB)
	  11 %
	  2,7 % 
	  2,5 % 
	  2,5 % 
	 2,5 %

	
	Class Ib (RBER@+3dB) 
	0,39 %
	 0,39 % 
	 0,38 % 
	 0,38 % 
	0,37 %

	
	Class II (RBER@+3dB) 
	 1,4 %
	  3,5 % 
	  3,5 % 
	  3,5 % 
	 3,5 %

	TCH/AHS5.9
	(FER)
	  21 %
	 7,8 %
	7,7 %
	7,7 %
	 6,4 %

	
	Class Ib (RBER) 
	0,55 %
	0,59 %
	0,6 %
	0,6 %
	0,48 %

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

	TCH/AHS5.15
	(FER)
	 17 %
	 3,8 %
	 3,8 %
	 3,8 %
	 3,1 %

	
	Class Ib (RBER) 
	0,8 %
	0,65 %
	0,66 %
	0,66 %
	0,53 %

	
	Class II (RBER)
	3,1 %
	 6,7 %
	 6,8 %
	 6,8 %
	 6,6 %

	TCH/AHS4.75
	(FER)
	 15 %
	 2,2 %
	 2,1 %
	 2,1 %
	 1,8 %

	
	Class Ib (RBER) 
	0,6 %
	0,25 %
	0,25 %
	0,25 %
	0,19 %

	
	Class II (RBER)
	3,6 %
	 6,9 %
	   7 %
	   7 %
	 6,8 %

	TCH/AHS-INB
	(FER)
	2,8 %
	0,76 %
	0,71 %
	0,71 %
	0,6 %

	
	(FER@-3dB)
	5,9 %
	2,2 %
	2,2 %
	2,2 %
	1,8 %

	TCH/AHS
	(EVSIDUR)
	15 %
	3,1 %
	3,1 %
	3,1 %
	3,5 %

	(EVSIDUR@-3dB)
	28 %
	15 %
	15 %
	15 %
	14 %

	TCH/AHS
	(EVRFR)
	11 %
	0.55 %
	0.53 %
	0.53 %
	0.52 %

	(EVRFR @ -3dB)
	22 %
	4.3 %
	4.5 %
	4.5 %
	3.8 %


	NOTE 1:
The specification for SDCCH applies also for BCCH, AGCH, PCH, SACCH. The actual performance of SACCH, particularly for the C/I TU3 (no FH) and TU 1.5 (no FH) cases should be better.

NOTE 2:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)


FER@-3dB: 
Frame erasure rate for an interference ratio 3 dB below  the reference interference ratio


FER@+3dB: 
Frame erasure rate for an interference ratio 3 dB above  the reference interference ratio


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


EVSIDUR@-3dB:
Erased Valid SID_UPDATE frame rate associated to an adaptive speech traffic channel for an interference ratio 3 dB below the reference interference ratio


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.


EVRFR@-3dB: 
Erased Valid RATSCCH frame rate associated to an adaptive speech traffic channel for an interference ratio 3 dB below the reference interference ratio.


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@-3dB:
Residual bit error rate for an interference ratio 3 dB below the reference interference ratio


RBER@+3dB:
Residual bit error rate for an interference ratio 3 dB above the reference interference ratio


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/AxS-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 3:
1 (  ( 1.6. The value of  can be different for each channel condition but must remain the same for FER and class Ib RBER measurements for the same channel condition.

NOTE 4:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 5:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

NOTE 6:
For AMR, the complete conformance should not be restricted to the channels identified with (*).


Table 2a: Interference ratio at reference performance for GMSK modulated signals

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/CS-1
	dB
	13
	9
	10
	9
	9

	PDTCH/CS-2
	dB
	15
	13
	14
	13
	13

	PDTCH/CS-3
	dB
	16
	15
	16
	15
	16

	PDTCH/CS-4
	dB
	21
	23
	24
	24
	*

	USF/CS-1
	dB
	19
	10
	12
	10
	10

	USF/CS-2 to 4
	dB
	18
	9
	10
	9
	8

	PRACH/11 bits1)
	dB
	8
	8
	8
	8
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	GSM 850, MXM 850 and GSM 900

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-1
	dB
	13
	9.5
	10.5
	9.5
	10

	PDTCH/MCS-2
	dB
	15
	12
	12.5
	12
	12

	PDTCH/MCS-3
	dB
	16.5
	16.5
	17
	17
	19

	PDTCH/MCS-4
	dB
	19
	21.5
	22
	22
	*

	USF/MCS-1 to 4
	dB
	18
	10
	11
	9.5
	9.5

	PRACH/11 bits2), 3)
	dB
	8
	8
	8
	8
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/CS-1
	dB
	13
	9
	9
	9
	9

	PDTCH/CS-2
	dB
	15
	13
	13
	13
	13

	PDTCH/CS-3
	dB
	16
	15
	16
	16
	16

	PDTCH/CS-4
	dB
	21
	23
	27
	27
	*

	USF/CS-1
	dB
	19
	10
	10
	10
	10

	USF/CS-2 to 4
	dB
	18
	9
	9
	9
	7

	PRACH/11 bits1)
	dB
	9
	9
	9
	9
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	DCS 1800, PCS 1 900 and MXM 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-1
	dB
	13
	9.5
	10
	9.5
	10

	PDTCH/MCS-2
	dB
	15
	12
	12
	12
	12

	PDTCH/MCS-3
	dB
	16.5
	16.5
	17
	18
	19

	PDTCH/MCS-4
	dB
	19
	21.5
	23
	23
	*

	USF/MCS-1 to 4
	dB
	18
	10
	9.5
	9.5
	9.5

	PRACH/11 bits2), 3)
	dB
	9
	9
	9
	9
	10

	PRACH/8 bits1)
	dB
	8
	8
	8
	8
	9

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
The specification for PDTCH/CS-1 applies also for PACCH, PBCCH, PAGCH, PPCH, PTCCH/D.
NOTE 2:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.
NOTE 3: PDTCH/CS-4 and PDTCH/MCS-x cannot meet the reference performance for some propagation conditions (*).

NOTE 4:
Identification of the correct Training sequence is required. Cases identified by 1) include one training sequence and cases identified by 2) include 3 training sequences according to 3GPP TS 45.002. The specification identified by 3) also applies to CPRACH.


Table 2b: Cochannel interference ratio (for normal BTS) at reference performance for 8-PSK modulated signals

	GSM 900, GSM 850 and MXM 850

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-5
	dB
	18
	14.5
	15.5
	14.5
	16

	PDTCH/MCS-6
	dB
	20
	17
	18
	17.5
	21

	PDTCH/MCS-7
	dB
	23.5
	23.5
	24
	24.5
	26.5**

	PDTCH/MCS-8
	dB
	28.5
	29
	30
	30
	*

	PDTCH/MCS-9
	dB
	30
	32
	33
	35
	*

	DCS 1 800. PCS 1900 and MXM 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-5
	dB
	18
	14.5
	15
	15
	16

	PDTCH/MCS-6
	dB
	20
	17
	17.5
	18
	21

	PDTCH/MCS-7
	dB
	23.5
	23.5
	26
	26.5
	27**

	PDTCH/MCS-8
	dB
	28.5
	29
	25**
	24.5**
	*

	PDTCH/MCS-9
	dB
	30
	32
	29**
	29**
	*

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).


Table 2c: Cochannel interference ratio (for MS) at reference performance for 8-PSK modulated signals

	GSM 850 and GSM 900 

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-5
	dB
	19,5
	14,5
	15,5
	14,5
	16,5

	PDTCH/MCS-6
	dB
	21,5
	17
	18
	17,5
	21

	PDTCH/MCS-7
	dB
	26,5
	23,5
	25
	24,5
	*

	PDTCH/MCS-8
	dB
	30,5
	23,5**
	25,5**
	25,5**
	*

	PDTCH/MCS-9
	dB
	25,5**
	28**
	30,5**
	30,5**
	*

	USF/MCS-5 to 9
	dB
	17
	10,5
	11,5
	9
	9

	DCS 1 800 and PCS 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-5
	dB
	19,5
	14,5
	15
	15,5
	16,5

	PDTCH/MCS-6
	dB
	21,5
	17
	18
	18,5
	21

	PDTCH/MCS-7
	dB
	26,5
	23,5
	27,5
	28
	*

	PDTCH/MCS-8
	dB
	30,5
	23,5**
	29,5**
	29**
	*

	PDTCH/MCS-9
	dB
	25,5**
	28**
	*
	*
	*

	USF/MCS-5 to 9
	dB
	17
	10,5
	10
	9
	9

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1: 
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).


Table 2d: Cochannel interference ratio (for normal BTS) at reference performance for ECSD (GMSK and 8-PSK modulated signals)

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	E-FACCH/F
	dB
	17.5
	11.5
	12.5
	11.5
	11.5

	E-TCH/F28.8 T
	dB
	27
	15
	17.5 
	15.5 
	16

	E-TCH/F 32 T
	dB
	[25,5]
	[15,5]
	[17]
	[15,5]
	[15,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dB
	20
	13.5
	14.5
	13.5
	13.5

	E-TCH/F43.2 NT
	dB
	24
	18.5
	19.5
	19
	21.5

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	E-FACCH/F
	dB
	17.5
	11.5
	11.5
	11.5
	11.5

	E-TCH/F28.8 T
	dB
	27
	15.5
	16
	16
	17

	E-TCH/F 32 T
	dB
	[25,5]
	[15,5]
	[16]
	[15,5]
	[15,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dB
	20
	13.5
	14
	14
	14.5

	E-TCH/F43.2 NT
	dB
	24
	18.5
	19.5
	19.5
	22

	NOTE:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.


Table 2e: Cochannel interference ratio (for MS) at reference performance for ECSD
(GMSK and 8-PSK modulated signals)

	GSM 850  and GSM 900 

	Type of
	Propagation conditions

	Channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	E-FACCH/F
	dB
	17.5
	11.5
	12.5
	11.5
	11.5

	E-TCH/F28.8 T
	dB
	28
	15.5
	18
	16
	16

	E-TCH/F 32 T
	dB
	[27,5]
	[16]
	[18]
	[16]
	[17.5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dB
	20.5
	14
	15
	14
	14

	E-TCH/F43.2 NT
	dB
	25
	19
	20
	19.5
	22

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	E-FACCH/F
	dB
	17.5
	11.5
	11.5
	11.5
	11.5

	E-TCH/F28.8 T
	dB
	28
	15.5
	16
	16
	17

	E-TCH/F 32 T
	dB
	[27,5]
	[16]
	[16,5]
	[16,5]
	[17,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dB
	20
	13.5
	14
	14
	14.5

	E-TCH/F43.2 NT
	dB
	25
	18.5
	19.5
	19.5
	22

	NOTE:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.


Table 2f: Adjacent channel interference ratio (for normal BTS)
at reference performance for 8-PSK modulated signals

	GSM 900, GSM 850 and MXM 850

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-5
	dB
	2.5
	-2
	-2
	-2
	1

	PDTCH/MCS-6
	dB
	4.5 
	0.5
	1
	1
	6.5

	PDTCH/MCS-7
	dB
	8
	8
	8.5
	8.5
	13.5**

	PDTCH/MCS-8
	dB
	10.5
	12
	9**
	9.5**
	*

	PDTCH/MCS-9
	dB
	12
	14
	13.5**
	13.5**
	*

	DCS 1 800, PCS 1900 and MXM 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-5
	dB
	2.5
	-2
	-2
	-1.5
	1

	PDTCH/MCS-6
	dB
	4.5
	0.5
	1.5
	1.5
	6.5

	PDTCH/MCS-7
	dB
	8
	8
	10.5
	11
	13.5**

	PDTCH/MCS-8
	dB
	10.5
	12
	10**
	9.5**
	*

	PDTCH/MCS-9
	dB
	12
	14
	16**
	16**
	*

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).


Table 2g: Adjacent channel interference ratio (for MS) at reference performance
for 8-PSK modulated signals

	GSM 850 and GSM 900 

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	PDTCH/MCS-5
	dB
	2.5
	-2
	-1
	-2
	1

	PDTCH/MCS-6
	dB
	5.5
	0.5
	2
	1
	6.5

	PDTCH/MCS-7
	dB
	10.5
	8
	10
	9
	* 

	PDTCH/MCS-8
	dB
	15.5
	9**
	11**
	10.5**
	*

	PDTCH/MCS-9
	dB
	10**
	12.5**
	17**
	15.5**
	*

	USF/MCS-5 to 9
	dB
	-1
	-8.5
	-8
	-9.5
	-9

	DCS 1 800 and PCS 1900

	Type of
	Propagation conditions

	channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA130

(no FH)

	PDTCH/MCS-5
	dB
	2.5
	-2
	-2
	-1.5
	1

	PDTCH/MCS-6
	dB
	5.5
	0.5
	1.5
	1.5
	6.5

	PDTCH/MCS-7
	dB
	10.5
	8
	12.5
	12
	* 

	PDTCH/MCS-8
	dB
	15.5
	9**
	16**
	15.5**
	*

	PDTCH/MCS-9
	dB
	10**
	12.5**
	*
	*
	*

	USF/MCS-5 to 9
	dB
	-1
	-8.5
	-9
	-9.5
	-9

	Performance is specified at 30% BLER for those cases identified with mark **.

NOTE 1: 
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 2:
PDTCH for MCS-x can not meet the reference performance for some propagation conditions (*).


Table 2h: Adjacent channel interference (for normal BTS) ratio at reference performance
for ECSD (8-PSK modulated signals)

	GSM 900 and GSM 850

	Type of
	Propagation conditions

	Channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	
	
	
	
	
	
	

	E-TCH/F28.8 T
	dB
	10
	-1
	0.5
	-1
	2.5

	E-TCH/F 32 T
	dB
	[7,5]
	[-4]
	[-2,5]
	[-4]
	[-4]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dB
	3.5
	-2.5
	-1.5
	-2.5
	-0.5

	E-TCH/F43.2 NT
	dB
	8
	2.5
	3.5
	2.5
	12

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	
	
	
	
	
	
	

	E-TCH/F28.8 T
	dB
	10
	-1
	-0.5
	-0.5
	5

	E-TCH/F 32 T
	dB
	[7]
	[-4]
	[-3,5]
	[-3,5]
	[-4]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dB
	3.5
	-2.5
	-2
	-2
	0.5

	E-TCH/F43.2 NT
	dB
	8
	2.5
	4
	3.5
	14

	NOTE:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.


Table 2i: Adjacent channel interference (for MS) ratio at reference performance
for ECSD (8-PSK modulated signals)

	GSM 850 and GSM 900 

	Type of
	Propagation conditions

	Channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	
	
	
	
	
	
	

	E-TCH/F28.8 T
	dB
	12.5
	-0.5
	1.5
	0
	4

	E-TCH/F 32 T
	dB
	[8]
	[-3]
	[-1]
	[-2,5]
	[-1,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT 
	dB
	4.5
	-2
	-1
	-2
	1

	E-TCH/F43.2 NT
	dB
	9.5
	3.5
	4.5
	4
	12.5

	DCS 1 800 & PCS 1900

	Type of
	Propagation conditions

	Channel
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	
	
	
	
	
	
	

	E-TCH/F28.8 T
	dB
	12.5
	-0.5
	0.5
	0.5
	6.5

	E-TCH/F 32 T
	dB
	[8]
	[-3]
	[-2]
	[-2]
	[-1,5]

	
	
	
	
	
	
	

	E-TCH/F28.8 NT
	dB
	4.5
	-2
	-1.5
	-1.5
	2

	E-TCH/F43.2 NT
	dB
	9.5
	3.5
	5
	5
	14

	NOTE:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.


Table 2j: 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/ WFS12.65
	(dB)
	21,5
	14,5
	12,5

	
	Class Ib (RBER)
	0,08
	0,40
	0,63

	TCH/ WFS8.85
	(dB)
	20
	11,5
	9

	
	Class Ib (RBER)
	0,11
	0,42
	0,73

	TCH/ WFS6.60
	(dB)
	19
	10,5
	8

	
	Class Ib (RBER) 
	0,09
	0,16
	0,24


	DCS 1 800 & PCS 1 900

	Type of
	Propagation condition

	channel
	TU50

(no FH)

	TCH/ WFS12.65
	(dB)
	13

	
	Class Ib (RBER)
	0,63

	TCH/ WFS8.85
	(dB)
	10

	
	Class Ib (RBER)
	0,64

	TCH/ WFS6.60
	(dB)
	9

	
	Class Ib (RBER) 
	0,27


	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 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 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 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:
The performance requirements for inband signalling, SID_UPDATE and RATSCCH are the same as those given for TCH/AFS in Table 2. It is sufficient to test inband signalling, SID_UPDATE and RATSCCH requirements for only one of the channel types TCH/AFS and TCH/WFS.


Table 2k: Reference co-channel interference performance for 8-PSK modulated signals 

	GSM 850 and GSM 900

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	O-FACCH/F
	(dB)
	15,5
	8
	10
	8
	9

	O-FACCH/H
	(dB)
	15,5
	9
	10
	9
	9,5

	O-TCH/AHS12.2
	(dB)
	22,5
	15,5
	16,5
	15,5
	17

	
	Class Ib (RBER) 
	0,17
	0,33
	0,30
	0,32
	0,26

	O-TCH/AHS10.2
	(dB)
	21,5
	15
	15,5
	14,5
	15,5

	
	Class Ib (RBER) 
	0,09
	0,15
	0,15
	0,16
	0,20

	O-TCH/AHS7.95
	(dB)
	20,5
	14
	14,5
	13,5
	14,5

	
	Class Ib (RBER) 
	0,06
	0,07
	0,06
	0,07
	0,10

	O-TCH/AHS7.4
	(dB)
	20
	13
	14
	12,5
	13,5

	
	Class Ib (RBER) 
	0,08
	0,13
	0,12
	0,13
	0,16

	O-TCH/AHS6.7
	(dB)
	19,5
	12,5
	13,5
	12
	13

	
	Class Ib (RBER)
	0,09
	0,13
	0,12
	0,14
	0,20

	O-TCH/AHS5.9
	(dB)
	19
	12
	13
	12
	12,5

	
	Class Ib (RBER)
	0,11
	0,18
	0,16
	0,18
	0,17

	O-TCH/AHS5.15
	(dB)
	18,5
	11,5
	12,5
	11
	12

	
	Class Ib (RBER)
	0,06
	0,08
	0,08
	0,09
	0,09

	O-TCH/AHS4.75
	(dB)
	18
	11
	12
	10,5
	11,5

	
	Class Ib (RBER) 
	0,08
	0,10
	0,09
	0,10
	0,13

	O-TCH/AHS-INB
	(FER)
	16,5
	10,5
	10,5
	10,5
	12,5

	O-TCH/AHS
	(EVSIDUR)
	16
	10
	10,5
	9,5
	10,5

	O-TCH/AHS
	(EVRFR)
	16
	10
	10,5
	9,5
	11

	O-TCH/WFS23.85
	(dBm)
	22,5
	13,5
	16
	13,5
	13,5

	
	Class 1b (RBER)
	0,10
	0,24
	0,15
	0,23
	0,28

	O-TCH/WFS15.85
	(dBm)
	20
	11
	13,5
	11
	10,5

	
	Class 1b (RBER)
	0,26
	0,55
	0,35
	0,60
	0,60

	O-TCH/WFS12.65
	(dBm)
	18,5
	9,5
	11,5
	9,5
	9,5

	
	Class Ib (RBER)
	0,18
	0,40
	0,31
	0,45
	0,40

	O-TCH/WFS8.85
	(dBm)
	17
	8
	10,5
	7,5
	7,5

	
	Class Ib (RBER)
	0,16
	0,33
	0,22
	0,40
	0,42

	O-TCH/WFS6.60
	(dBm)
	16
	7
	9,5
	7
	6,5

	
	Class Ib (RBER)
	0,10
	0,15
	0,14
	0,18
	0,23

	O-TCH/WFS-INB
	(dBm)
	14,5
	6
	7
	6
	6

	O-TCH/WFS
	(EVSIDUR)
	17,5
	9,5
	11,5
	9,5
	9,5

	O-TCH/WFS
	(EVRFR)
	16,5
	7,5
	10
	7,5
	7,5

	O-TCH/WHS12.65
	(dBm)
	22,5
	15,5
	17
	15,5
	17

	
	Class Ib (RBER)
	0,16
	0,37
	0,27
	0,36
	0,32

	O-TCH/ WHS8.85
	(dBm)
	21
	14
	15
	14
	15

	
	Class Ib (RBER)
	0,07
	0,11
	0,11
	0,11
	0,11

	O-TCH/ WHS6.60
	(dBm)
	19,5
	12
	13,5
	12
	13

	
	Class Ib (RBER)
	0,09
	0,13
	0,12
	0,13
	0,14


	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU50

(no FH)

	O-FACCH/F
	(dB)
	9

	O-FACCH/H
	(dB)
	9,5

	O-TCH/AHS12.2
	(dB)
	16,5

	
	Class Ib (RBER) 
	0,30

	O-TCH/AHS10.2
	(dB)
	15,5

	
	Class Ib (RBER) 
	0,13

	O-TCH/AHS7.95
	(dB)
	14,5

	
	Class Ib (RBER) 
	0,07

	O-TCH/AHS7.4
	(dB)
	14

	
	Class Ib (RBER) 
	0,12

	O-TCH/AHS6.7
	(dB)
	13

	
	Class Ib (RBER)
	0,12

	O-TCH/AHS5.9
	(dB)
	12,5

	
	Class Ib (RBER)
	0,15

	O-TCH/AHS5.15
	(dB)
	12

	
	Class Ib (RBER)
	0,08

	O-TCH/AHS4.75
	(dB)
	11,5

	
	Class Ib (RBER) 
	0,10

	O-TCH/AHS-INB
	(FER)
	11

	O-TCH/AHS
	(EVSIDUR)
	10,5

	O-TCH/AHS
	(EVRFR)
	10,5

	O-TCH/WFS23.85
	(dBm)
	14,5

	
	Class Ib (RBER)
	0,20

	O-TCH/WFS15.85
	(dBm)
	12

	
	Class Ib (RBER)
	0,44

	O-TCH/WFS12.65
	(dBm)
	10,5

	
	Class Ib (RBER)
	0,32

	O-TCH/WFS8.85
	(dBm)
	9

	
	Class Ib (RBER)
	0,28

	O-TCH/WFS6.60
	(dBm)
	8

	
	Class Ib (RBER)
	0,16

	O-TCH/WFS-INB
	(dBm)
	6,5

	O-TCH/WFS
	(EVSIDUR)
	11

	O-TCH/WFS
	(EVRFR)
	9

	O-TCH/WHS12.65
	(dBm)
	16,5

	
	Class Ib (RBER)
	0,30

	O-TCH/ WHS8.85
	(dBm)
	14,5

	
	Class Ib (RBER)
	0,11

	O-TCH/ WHS6.60
	(dBm)
	13

	
	Class Ib (RBER)
	0,12


	NOTE 1:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)



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


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:
Residual bit error rate.


O-TCH/AxS-INB and O-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:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 3:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 4:
The requirements for the DCS 1800 & PCS 1900 TU1.5 (no FH) propagation condition are the same as for the GSM 850 & GSM 900 TU3 (no FH) propagation condition, the requirements for the DCS 1800 & PCS 1900 TU1.5 (ideal FH) and DCS 1800 & PCS 1900 TU50 (ideal FH) propagation conditions are 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 the same as for the GSM 850 & GSM 900 RA250 (no FH) propagation condition.

NOTE 5:
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 6:
For O-TCH/WHS, the performance requirements for inband signalling, SID_UPDATE and RATSCCH are the same as those of O-TCH/AHS. It is sufficient to test inband signalling, SID_UPDATE and RATSCCH requirements for only one of the channel types O-TCH/AHS and O-TCH/WHS.


Table 2l: Reference adjacent channel interference performance for 8-PSK modulated signals 

	GSM 850 and GSM 900

	Type of
	Propagation conditions

	channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	O-FACCH/F
	(dB)
	0
	-7,5
	-7,5
	-8
	-8,5

	O-FACCH/H
	(dB)
	0,5
	-6,5
	-5,5
	-6,5
	-6

	O-TCH/AHS12.2
	(dB)
	5
	-1,5
	-1
	-2
	-0,5

	
	Class Ib (RBER) 
	0,15
	0,30
	0,26
	0,28
	0,33

	O-TCH/AHS10.2
	(dB)
	4,5
	-2,5
	-2
	-3
	-2

	
	Class Ib (RBER) 
	0,11
	0,15
	0,14
	0,14
	0,17

	O-TCH/AHS7.95
	(dB)
	3
	-3,5
	-3
	-4
	-3,5

	
	Class Ib (RBER) 
	0,07
	0,08
	0,08
	0,07
	0,07

	O-TCH/AHS7.4
	(dB)
	2,5
	-4,5
	-4
	-5
	-4,5

	
	Class Ib (RBER) 
	0,11
	0,15
	0,15
	0,15
	0,17

	O-TCH/AHS6.7
	(dB)
	2
	-5,5
	-4,5
	-6
	-5,5

	
	Class Ib (RBER)
	0,08
	0,16
	0,15
	0,16
	0,13

	O-TCH/AHS5.9
	(dB)
	1,5
	-6
	-5,5
	-6,5
	-6,5

	
	Class Ib (RBER)
	0,08
	0,22
	0,19
	0,22
	0,17

	O-TCH/AHS5.15
	(dB)
	1
	-7
	-6
	-7
	-7

	
	Class Ib (RBER)
	0,05
	0,11
	0,10
	0,08
	0,10

	O-TCH/AHS4.75
	(dB)
	0,5
	-7,5
	-7
	-7,5
	-7,5

	
	Class Ib (RBER) 
	0,06
	0,13
	0,13
	0,11
	0,12

	O-TCH/AHS-INB
	(FER)
	-1
	-7
	-7
	-7
	-6,5

	O-TCH/AHS
	(EVSIDUR)
	-1,5
	-8
	-8
	-8
	-7,5

	O-TCH/AHS
	(EVRFR)
	-1
	-8,5
	-8
	-8,5
	-7,5

	O-TCH/WFS23.85
	(dBm)
	5
	-4
	-2
	-4
	-4

	
	Class Ib (RBER)
	0,09
	0,23
	0,17
	0,21
	0,26

	O-TCH/WFS15.85
	(dBm)
	2
	-7
	-5
	-7
	-7

	
	Class Ib (RBER)
	0,30
	0,54
	0,45
	0,50
	0,60

	O-TCH/WFS12.65
	(dBm)
	0,5
	-9
	-7
	-9
	-9

	
	Class Ib (RBER)
	0,11
	0,50
	0,35
	0,46
	0,46

	O-TCH/WFS8.85
	(dBm)
	-0,5
	-10,5
	-9
	-11
	-10,5

	
	Class Ib (RBER)
	0,13
	0,50
	0,35
	0,31
	0,29

	O-TCH/WFS6.60
	(dBm)
	-1,5
	-12,
	-10
	-12
	-11,5

	
	Class Ib (RBER)
	0,09
	0,17
	0,15
	0,17
	0,16

	O-TCH/WFS-INB
	(dBm)
	-4
	-13
	-11,5
	-13
	-13

	O-TCH/WFS
	(EVSIDUR)
	-0,5
	-8,5
	-7
	-8,5
	-8

	O-TCH/WFS
	(EVRFR)
	-1
	-11
	-9,5
	-11
	-10,5

	O-TCH/WHS12.65
	(dBm)
	5
	-2
	-1
	-2
	0

	
	Class Ib (RBER)
	0,17
	0,36
	0,30
	0,33
	0,36

	O-TCH/ WHS8.85
	(dBm)
	3
	-4
	-3
	-3,5
	-3

	
	Class Ib (RBER)
	0,09
	0,12
	0,11
	0,12
	0,14

	O-TCH/ WHS6.60
	(dBm)
	2
	-6
	-5
	-6
	-5,5

	
	Class Ib (RBER)
	0,07
	0,16
	0,15
	0,17
	0,13

	(continued)


Table 2l (concluded): Reference adjacent channel interference performance for 8-PSK modulated signals 

	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	channel
	TU50

(no FH)

	O-FACCH/F
	(dB)
	-6,5

	O-FACCH/H
	(dB)
	-5,5

	O-TCH/AHS12.2
	(dB)
	-1

	
	Class Ib (RBER) 
	0,30

	O-TCH/AHS10.2
	(dB)
	-2

	
	Class Ib (RBER) 
	0,14

	O-TCH/AHS7.95
	(dB)
	-3

	
	Class Ib (RBER) 
	0,08

	O-TCH/AHS7.4
	(dB)
	-4

	
	Class Ib (RBER) 
	0,17

	O-TCH/AHS6.7
	(dB)
	-5

	
	Class Ib (RBER)
	0,15

	O-TCH/AHS5.9
	(dB)
	-5,5

	
	Class Ib (RBER)
	0,20

	O-TCH/AHS5.15
	(dB)
	-6,5

	
	Class Ib (RBER)
	0,11

	O-TCH/AHS4.75
	(dB)
	-7

	
	Class Ib (RBER) 
	0,14

	O-TCH/AHS-INB
	(FER)
	-6,5

	O-TCH/AHS
	(EVSIDUR)
	-7,5

	O-TCH/AHS
	(EVRFR)
	-8

	O-TCH/WFS23.85
	(dBm)
	-2,5

	
	Class Ib (RBER)
	0,18

	O-TCH/WFS15.85
	(dBm)
	-5,5

	
	Class Ib (RBER)
	0,50

	O-TCH/WFS12.65
	(dBm)
	-7,5

	
	Class Ib (RBER)
	0,36

	O-TCH/WFS8.85
	(dBm)
	-10

	
	Class Ib (RBER)
	0,42

	O-TCH/WFS6.60
	(dBm)
	-11,5

	
	Class Ib (RBER)
	0,20

	O-TCH/WFS-INB
	(dBm)
	-11

	O-TCH/WFS
	(EVSIDUR)
	-8

	O-TCH/WFS
	(EVRFR)
	-10,5

	O-TCH/WHS12.65
	(dBm)
	-1

	
	Class Ib (RBER)
	0,32

	O-TCH/ WHS8.85
	(dBm)
	-3

	
	Class Ib (RBER)
	0,12

	O-TCH/ WHS6.60
	(dBm)
	-5

	
	Class Ib (RBER)
	0,16


	NOTE 1:
Definitions:


FER:

Frame erasure rate (frames marked with BFI=1)



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


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:
Residual bit error rate.


O-TCH/AxS-INB and O-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:
FER for CCHs takes into account frames which are signalled as being erroneous (by the FIRE code, parity bits, or other means) or where the stealing flags are wrongly interpreted.

NOTE 3:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz.

NOTE 4:
The requirements for DCS 1800, PCS 1900 and MXM 1900 on TU50 (ideal FH) propagation conditions are the same as for TU50 (no FH). 


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

NOTE 5:
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 6:
For O-TCH/WHS, the performance requirements for inband signalling, SID_UPDATE and RATSCCH are the same as those of O-TCH/AHS. It is sufficient to test inband signalling, SID_UPDATE and RATSCCH requirements for only one of the channel types O-TCH/AHS and O-TCH/WHS.


Table 2m: Co-channel interference ratio at reference performance for FLO

	GSM 900 and GSM 850

	FLO Configuration
	Propagation conditions

	
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	Reference TFC 1
	(dB)
	[14,0]
	[8,0]
	[9,0]
	[8,0]
	[7,5]

	Reference TFC 2
	(dB)
	[17,0]
	[10,5]
	[11,0]
	[10,5]
	[11,0]

	Reference TFC 3
	(dB)
	[17,5]
	[8,5]
	[10,5]
	[8,5]
	[9,0]

	Reference TFC 4
	(dB)
	[22,0]
	[14,0]
	[14,0]
	[14,0]
	[14,0]

	Reference TFC 5
	(dB)
	[22,0]
	[12,0]
	[14,0]
	[14,0]
	[11,5]

	Reference TFC 6
	(dB)
	[18,5]
	[14,5]
	[15,5]
	[14,5]
	[15,0]

	Reference TFC 7
	(dB)
	[23,5]
	[22,0]
	[22,5]
	[22,0]
	[-]

	DCS 1 800 & PCS 1900

	FLO Configuration
	Propagation conditions

	
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	Reference TFC 1
	(dB)
	(2)
	(2)
	[8,0]
	(2)
	(2)

	Reference TFC 2
	(dB)
	(2)
	(2)
	[11,0]
	(2)
	(2)

	Reference TFC 3
	(dB)
	(2)
	(2)
	[9,0]
	(2)
	(2)

	Reference TFC 4
	(dB)
	(2)
	(2)
	[14,5]
	(2)
	(2)

	Reference TFC 5
	(dB)
	(2)
	(2)
	[12,5]
	(2)
	(2)

	Reference TFC 6
	(dB)
	(2)
	(2)
	[14,5]
	(2)
	(2)

	Reference TFC 7
	(dB)
	(2)
	(2)
	[25,0]
	(2)
	(2)

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

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


Table 2n: Adjacent channel interference ratio at reference performance for FLO 

	GSM 900 and GSM 850

	FLO Configuration
	Propagation conditions

	
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	Reference TFC 1
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 2
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 3
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 4
	(dB)
	[3,0]
	[-5,5]
	[-3,0]
	[-4,0]
	[-4,5]

	Reference TFC 5
	(dB)
	[3,0]
	[-7,0]
	[-3,0]
	[-5,0]
	[-6,0]

	Reference TFC 6
	(dB)
	[2,0]
	[-2,0]
	[-1,5]
	[-1,5]
	[1,0]

	Reference TFC 7
	(dB)
	[6,0]
	[4,5]
	[5,0]
	[5,5]
	[-]

	DCS 1 800 & PCS 1900

	FLO Configuration
	Propagation conditions

	
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	Reference TFC 1
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 2
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 3
	(dB)
	(3)
	(3)
	(3)
	(3)
	(3)

	Reference TFC 4
	(dB)
	(2)
	(2)
	[-4,5]
	(2)
	(2)

	Reference TFC 5
	(dB)
	(2)
	(2)
	[-5,5]
	(2)
	(2)

	Reference TFC 6
	(dB)
	(2)
	(2)
	[-1,5]
	(2)
	(2)

	Reference TFC 7
	(dB)
	(2)
	(2)
	[6,5]
	(2)
	(2)

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

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

NOTE 3: 
The adjacent channel interference ratio for Reference TFCs 1,2 and 3 shall be 18 dB less than the cochannel interference ratio (see Table 2m).


Table 2o: C/I1 ratio at reference performance for DARP

	GSM 900 and GSM 850

	Propagation condition
	TU50 no FH

	 Type of channel
	DARP Test Scenario

	
	
	DTS-1(note 1)
	DTS-2
	DTS-3
	DTS-4
	DTS-5

	FACCH/F
	(dB)
	3
	[8
	9
	-
	-

	SDCCH
	(dB)
	4
	9,5
	10
	-
	-

	TCH/FS
	(dB)
	4,5
	9,5
	10
	6,5
	9,5

	
	Class Ib
	0,10
	0,10
	0,10
	0,10
	0,10

	
	Class II
	4,60
	4,40
	4,30
	5,02
	4,60

	TCH/AFS12.2
	(dB)
	5
	10
	10
	6,5
	10

	
	Class Ib
	0,60
	0,60
	0,50
	0,80
	0,70

	TCH/AFS10.2
	(dB)
	3,5
	8,5
	9
	-
	-

	
	Class Ib
	0,20
	0,15
	0,15
	-
	-

	TCH/AFS7.95
	(dB)
	1,5
	6,5
	7,5
	-
	-

	
	Class Ib
	0,35
	0,28
	0,28
	-
	-

	TCH/AFS7.4
	(dB)
	1,5
	6,5
	7,5
	-
	-

	
	Class Ib
	0,20
	0,15
	0,15
	-
	-

	TCH/AFS6.7
	(dB)
	0
	5,5
	7
	-
	-

	
	Class Ib
	0,50
	0,39
	0,37
	-
	-

	TCH/AFS5.9
	(dB)
	0
	5,5
	6,5
	1
	5,5

	
	Class Ib
	0,20
	0,20
	0,15
	0,16
	0,20

	TCH/AFS5.15
	(dB)
	-1
	5
	5,5
	-
	-

	
	Class Ib
	0,21
	0,20
	0,25
	-
	-

	TCH/AFS4.75
	(dB)
	-1,5
	4,5
	5
	-
	-

	
	Class Ib
	0,15
	0,15
	0,15
	-
	-

	TCH/AHS7.95
	(dB)
	9
	14
	14,5
	-
	-

	
	Class Ib
	0,35
	0,30
	0,35
	-
	-

	
	Class II
	1,80
	1,60
	1,43
	-
	-

	TCH/AHS7.4
	(dB)
	8,5
	12,5
	13,5
	-
	-

	
	Class Ib
	0,25
	0,20
	0,20
	-
	-

	
	Class II
	2,20
	1,90
	1,80
	-
	-

	TCH/AHS6.7
	(dB)
	7
	11,5
	12
	-
	-

	
	Class Ib
	0,25
	0,30
	0,25
	-
	-

	
	Class II
	2,90
	2,80
	2,50
	-
	-

	TCH/AHS5.9
	(dB)
	6
	10,5
	11,5
	-
	-

	
	Class Ib
	0,15
	0,15
	0,15
	-
	-

	
	Class II
	3,70
	3,50
	3,50
	-
	-

	TCH/AHS5.15
	(dB)
	4,5
	9
	10
	-
	-

	
	Class Ib
	0,25
	0,30
	0,30
	-
	-

	
	Class II
	4,90
	4,50
	4,80
	-
	-

	TCH/AHS4.75
	(dB)
	3
	7,5
	8,5
	-
	-

	
	Class Ib
	0,20
	0,25
	0,20
	-
	-

	
	Class II
	6,50
	5,80
	5,50
	-
	-

	PDTCH CS-1
	(dB)
	3
	8
	8,5
	-
	-

	PDTCH CS-2
	(dB)
	6
	10,5
	11
	-
	-

	PDTCH CS-3
	(dB)
	8,5
	13
	13,5
	-
	-

	PDTCH CS-4
	(dB)
	19,5
	22
	22,5
	-
	-

	PDTCH MCS-1
	(dB)
	3,5
	9,5
	10,5
	-
	-

	PDTCH MCS-2
	(dB)
	5,5
	11
	12
	-
	-

	PDTCH MCS-3
	(dB)
	11
	15
	15,5
	-
	-

	PDTCH MCS-4
	(dB)
	18
	20
	21
	-
	-

	(Continued)


Table 2o (continued): C/I1 ratio at reference performance for DARP

	DCS 1 800 & PCS 1900

	Propagation condition
	TU50 no FH

	Type of channel
	DARP Test Scenario

	
	
	DTS-1(note 1)
	DTS-2
	DTS-3
	DTS-4
	DTS-5

	FACCH/F
	(dB)
	3
	7,5
	8
	-
	-

	SDCCH
	(dB)
	4
	8,5
	9,5
	-
	-

	TCH/FS
	(dB)
	3,5
	9
	9
	6
	[9

	
	Class Ib
	0,10
	0,10
	0,10
	0,10
	0,10

	
	Class II
	5,30
	5,70
	5,40
	6,09
	5,80

	TCH/AFS12.2
	(dB)
	4
	9
	10
	6
	9

	
	Class Ib
	0,87
	0,89
	0,80
	0,95
	1,10

	TCH/AFS10.2
	(dB)
	3
	7,5
	8,5
	-
	-

	
	Class Ib
	0,20
	0,20
	0,20
	-
	-

	TCH/AFS7.95
	(dB)
	0,5
	5,5
	6,5
	-
	-

	
	Class Ib
	0,36
	0,43
	0,40
	-
	-

	TCH/AFS7.4
	(dB)
	0,5
	5,5
	6,5
	-
	-

	
	Class Ib
	0,20
	0,20
	0,20
	-
	-

	TCH/AFS6.7
	(dB)
	-0,5
	4,5
	5,5
	-
	-

	
	Class Ib
	0,70
	0,60
	0,56
	-
	-

	TCH/AFS5.9
	(dB)
	-1
	4,5
	5
	0
	4

	
	Class Ib
	0,20
	0,30
	0,16
	0,21
	0,22

	TCH/AFS5.15
	(dB)
	-1,5
	3,5
	4,5
	-
	-

	
	Class Ib
	0,25
	0,30
	0,25
	-
	-

	TCH/AFS4.75
	(dB)
	-2
	3
	4
	-
	-

	
	Class Ib
	0,15
	0,20
	0,20
	-
	-

	TCH/AHS7.95
	(dB)
	10
	14
	15
	-
	-

	
	Class Ib
	0,35
	0,40
	0,30
	-
	-

	
	Class II
	1,70
	1,80
	1,50
	-
	-

	TCH/AHS7.4
	(dB)
	9
	13
	14
	-
	-

	
	Class Ib
	0,20
	0,20
	0,20
	-
	-

	
	Class II
	2,10
	1,90
	1,90
	-
	-

	TCH/AHS6.7
	(dB)
	7,5
	11,5
	12,5
	-
	-

	
	Class Ib
	0,25
	0,25
	0,25
	-
	-

	
	Class II
	3,20
	2,80
	2,50
	-
	-

	TCH/AHS5.9
	(dB)
	6
	10,5
	11,5
	-
	-

	
	Class Ib
	0,15
	0,20
	0,20
	-
	-

	
	Class II
	3,80
	3,40
	3,30
	-
	-

	TCH/AHS5.15
	(dB)
	5
	9
	10
	-
	-

	
	Class Ib
	0,31
	0,30
	0,30
	-
	-

	
	Class II
	5,00
	4,70
	4,40
	-
	-

	TCH/AHS4.75
	(dB)
	3,5
	8
	9
	-
	-

	
	Class Ib
	0,20
	0,25
	0,20
	-
	-

	
	Class II
	6,70
	5,90
	5,46
	-
	-

	PDTCH CS-1
	(dB)
	2,5
	7
	8
	-
	-

	PDTCH CS-2
	(dB)
	6
	10,5
	11
	-
	-

	PDTCH CS-3
	(dB)
	9
	12,5
	13
	-
	-

	PDTCH CS-4
	(dB)
	22
	23,5
	24
	-
	-

	PDTCH MCS-1
	(dB)
	3,5
	9
	10
	-
	-

	PDTCH MCS-2
	(dB)
	6,5
	11
	11,5
	-
	-

	PDTCH MCS-3
	(dB)
	11,5
	15
	15,5
	-
	-

	PDTCH MCS-4
	(dB)
	19,5
	22
	22,5
	-
	-

	NOTE 1:
DARP Test Scenario 1 (DTS-1) is similar to testing of co-channel interference for non-DARP receivers with essentially at least as stringent requirements under TU50noFH propagation conditions. Thus the non-DARP test under this propagation condition need not be tested for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008).


Table 2p: Co-channel interference ratio at reference performance for Repeated Downlink FACCH and Repeated SACCH
	GSM 900 and GSM 850

	
	Propagation conditions

	
	TU3

(no FH)
	TU3

(ideal FH)
	TU50

(no FH)
	TU50

(ideal FH)
	RA250

(no FH)

	FACCH/F
	(dB)
	11,5
	4,5
	5,5
	4,5
	4,5

	SACCH 
	
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	DCS 1 800 & PCS 1900

	
	Propagation conditions

	
	TU1,5

(no FH)
	TU1,5

(ideal FH)
	TU50

(no FH)
	TU50

ideal FH)
	RA130

(no FH)

	FACCH/F
	(dB)
	(2)
	(2)
	4,5
	(2)
	(2)

	SACCH 
	
	(2)
	(2)
	[tbd]
	(2)
	(2)

	NOTE 1:
Ideal FH case assumes perfect decorrelation between bursts. This case may only be tested if such a decorrelation is ensured in the test. For TU50 (ideal FH), sufficient decorrelation may be achieved with 4 frequencies spaced over 5 MHz. The TU3 (ideal FH) and TU1.5 (ideal FH), sufficient decorrelation cannot easily be achieved. These performance requirements are given for information purposes and need not be tested.

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


Annex A (informative):
Spectrum characteristics (spectrum due to the modulation)
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Figure A.1a: GSM 400, GSM 900, GSM 850 and GSM 700 MS spectrum due to GMSK modulation
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Figure A.1b: GSM 400, GSM 900, GSM 850 and GSM 700 MS spectrum due to 8-PSK modulation

[image: image3.wmf]R

e

l

a

t

i

v

e

p

o

w

e

r

(

d

B

)

0

-10

-20

-30

-50

-40

-60

-70

-80

0

200

400

600

F

r

e

q

u

e

n

c

y

 

f

r

o

m

 

t

h

e

 

c

a

r

r

i

e

r

 

(

k

H

z

)

m

e

a

s

u

r

e

m

e

n

t

 

b

a

n

d

w

i

d

t

h

 

3

0

 

k

H

z

m

e

a

s

u

r

e

m

e

n

t

 

b

a

n

d

w

i

d

t

h

 

1

0

0

k

 

H

z

1

2

0

0

1

8

0

0

6

0

0

0

3

0

0

0


Figure A.2a: GSM 400, GSM 900, GSM 850, MXM 850, GSM 700, DCS 1800, PCS 1900 and MXM 1900 BTS spectrum due to GMSK modulation
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Figure A.2b: GSM 400, GSM 900, GSM 850, MXM 850, GSM 700, DCS 1800, PCS 1900 and MXM 1900 BTS spectrum due to 8-PSK modulation
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Figure A.3a: DCS 1 800 and PCS 1900 MS spectrum due to GMSK modulation
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Figure A.3b: DCS 1 800 and PCS 1900 MS spectrum due to 8-PSK modulation

Annex B (normative):
Transmitted power level versus time
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Figure B.1: Time mask for normal duration bursts (NB, FB, dB and SB) at GMSK modulation
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Figure B.2: Time mask for normal duration bursts (NB) at 8-PSK modulation
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Figure B.3: Time mask for access bursts (AB)
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Figure B.4: PCS 1900 and MXM 1900 BTS Transmitter Time Mask at GMSK modulation

	(*)
	For GSM 400, GSM 850, GSM 700 and GSM 900 MS
	:
	see 4.5.2.

	
	For DCS 1 800 and PCS 1900 MS
	:
	‑48 dBc or ‑48 dBm, whichever is the higher.

	
	For all BTS
	:
	no requirement below ‑30 dBc (see 4.5.1).

	(**)
	For GSM 400, GSM 900, GSM 700 and GSM 850 MS
	:
	‑4 dBc for power control level 16;

	
	
	
	‑2 dBc for power control level 17;

	
	
	
	‑1 dBc for power control levels 18 and 19-31.

	
	For DCS 1 800 MS 
	:
	‑4 dBc for power control level 11,

	
	
	
	‑2 dBc for power control level 12,

	
	
	
	‑1 dBc for power control levels 13, 14 and 15-28.

	
	For PCS 1900 MS
	:
	‑4 dBc for power control level 11,

	
	
	
	‑2 dBc for power control level 12,

	
	
	
	‑1 dBc for power control levels 13, 14 and 15.

	(***)
	For GSM 400, GSM 900, GSM 700 and GSM 850 MS
	:
	‑30 dBc or ‑17 dBm, whichever is the higher.

	
	For DCS 1 800 and PCS 1900 MS
	:
	‑30 dBc or ‑20 dBm, whichever is the higher.


Annex C (normative):
Propagation conditions

C.1
Simple wideband propagation model

Radio propagation in the mobile radio environment is described by highly dispersive multipath caused by reflection and scattering. The paths between base station and MS may be considered to consist of large reflectors and/or scatterers some distance to the MS, giving rise to a number of waves that arrive in the vicinity of the MS with random amplitudes and delays.

Close to the MS these paths are further randomized by local reflections or diffractions. Since the MS will be moving, the angle of arrival must also be taken into account, since it affects the doppler shift associated with a wave arriving from a particular direction. Echos of identical delays arise from reflectors located on an ellipse.

The multipath phenomenon may be described in the following way in terms of the time delays and the doppler shifts associated with each delay:





where the terms on the right‑hand side represent the delayed signals, their amplitudes and doppler spectra.

It has been shown that the criterion for wide sense stationarity is satisfied for distances of about 10 metres. Based on the wide sense stationary uncorrelated scattering (WSSUS) model, the average delay profiles and the doppler spectra are necessary to simulate the radio channel.

In order to allow practical simulation, the different propagation models will be presented here in the following terms:

1)
a discrete number of taps, each determined by their time delay and their average power;

2)
the Rayleigh distributed amplitude of each tap, varying according to a doppler spectrum S(f).

C.2
Doppler spectrum types

In this clause, we define the two types of doppler spectra which will be used for the modelling of the channel. Throughout this clause the following abbreviations will be used:

‑
fd = v/(, represents the maximum doppler shift, with v (in ms‑1) representing the vehicle speed, and ( (in m) the wavelength.

The following types are defined:

a)
CLASS is the classical doppler power spectrum and will be used in all but one case;

(CLASS)
S(f) = 1/((fd (1‑(f/fd)2 )0.5 )
for f ( ]‑fd, fd[;

b)
RICE is the sum of a classical doppler spectrum and one direct path, such that the total multipath contribution is equal to that of the direct path. This power spectrum is used for the shortest path of the RA model;

(RICE)
S(f) =  A0/((fd(1‑(f/fd )2 )0,5 ) +  A1 ((f ‑ 0,7 fd )
for f ( ]‑fd, fd[.

A0 = 0,17 and A1 = 0,83 for the six tap RA model, A0 = 0,13 and A1 = 0,87 for the four tap RA model.

C.3
Propagation models

In this clause the propagation models that are mentioned in the main body of 3GPP TS 45.005 are defined. As a general principle those models are referred to as NAMEx, where NAME is the name of the particular model, which is defined thereunder, and x is the vehicle speed (in km/h) which impacts on the definition of fd (see clause C.2) and hence on the doppler spectra.

Those models are usually defined by 12 tap settings; however, according to the simulators available it may not be possible to simulate the complete model. Therefore a reduced configuration of 6 taps is also defined in those cases. This reduced configuration may be used in particular for the multipath simulation on an interfering signal. Whenever possible the full configuration should be used. For each model two equivalent alternative tap settings, indicated respectively by (1) and (2) in the appropriate columns, are given.

C.3.1
Typical case for rural area (RAx): (6 tap setting)

	Tap

number
	Relative

time (µs)
	Average relative

power (dB)
	doppler

spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	0,0
	0,0
	RICE

	2
	0,1
	0,2
	‑4,0
	‑2,0
	CLASS

	3
	0,2
	0,4
	‑8,0
	‑10,0
	CLASS

	4
	0,3
	0,6
	‑12,0
	‑20,0
	CLASS

	5
	0,4
	‑
	‑16,0
	‑
	CLASS

	6
	0,5
	‑
	‑20,0
	‑
	CLASS


C.3.2
Typical case for hilly terrain (HTx): (12 tap setting)

	Tap

number
	Relative

time (µs)
	Average relative

power (dB)
	doppler

spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑10,0
	‑10,0
	CLASS

	2
	0,1
	0,2
	‑8,0
	‑8,0
	CLASS

	3
	0,3
	0,4
	‑6,0
	‑6,0
	CLASS

	4
	0,5
	0,6
	‑4,0
	‑4,0
	CLASS

	5
	0,7
	0,8
	0,0
	0,0
	CLASS

	6
	1,0
	2,0
	0,0
	0,0
	CLASS

	7
	1,3
	2,4
	‑4,0
	‑4,0
	CLASS

	8
	15,0
	15,0
	‑8,0
	‑8,0
	CLASS

	9
	15,2
	15,2
	‑9,0
	‑9,0
	CLASS

	10
	15,7
	15,8
	‑10,0
	‑10,0
	CLASS

	11
	17,2
	17,2
	‑12,0
	‑12,0
	CLASS

	12
	20,0
	20,0
	‑14,0
	‑14,0
	CLASS


The reduced setting (6 taps) is defined thereunder.

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	0,0
	0,0
	CLASS

	2
	0,1
	0,2
	‑1,5
	‑2,0
	CLASS

	3
	0,3
	0,4
	‑4,5
	‑4,0
	CLASS

	4
	0,5
	0,6
	‑7,5
	‑7,0
	CLASS

	5
	15,0
	15,0
	‑8,0
	‑6,0
	CLASS

	6
	17,2
	17,2
	‑17,7
	‑12,0
	CLASS


C.3.3
Typical case for urban area (TUx): (12 tap setting)

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑4,0
	‑4,0
	CLASS

	2
	0,1
	0,2
	‑3,0
	‑3,0
	CLASS

	3
	0,3
	0,4
	0,0
	0,0
	CLASS

	4
	0,5
	0,6
	‑2,6
	‑2,0
	CLASS

	5
	0,8
	0,8
	‑3,0
	‑3,0
	CLASS

	6
	1,1
	1,2
	‑5,0
	‑5,0
	CLASS

	7
	1,3
	1,4
	‑7,0
	‑7,0
	CLASS

	8
	1,7
	1,8
	‑5,0
	‑5,0
	CLASS

	9
	2,3
	2,4
	‑6,5
	‑6,0
	CLASS

	10
	3,1
	3,0
	‑8,6
	‑9,0
	CLASS

	11
	3,2
	3,2
	‑11,0
	‑11,0
	CLASS

	12
	5,0
	5,0
	‑10,0
	‑10,0
	CLASS


The reduced TUx setting (6 taps) is defined thereunder.

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑3,0
	‑3,0
	CLASS

	2
	0,2
	0,2
	0,0
	0,0
	CLASS

	3
	0,5
	0,6
	‑2,0
	‑2,0
	CLASS

	4
	1,6
	1,6
	‑6,0
	‑6,0
	CLASS

	5
	2,3
	2,4
	‑8,0
	‑8,0
	CLASS

	6
	5,0
	5,0
	‑10,0
	‑10,0
	CLASS


C.3.4
Profile for equalization test (EQx): (6 tap setting)

	Tap number
	Relative time (µs)
	Average relative power (dB)
	doppler spectrum

	1
	0,0
	0,0
	CLASS

	2
	3,2
	0,0
	CLASS

	3
	6,4
	0,0
	CLASS

	4
	9,6
	0,0
	CLASS

	5
	12,8
	0,0
	CLASS

	6
	16,0
	0,0
	CLASS


C.3.5
Typical case for very small cells (TIx): (2 tap setting)

	Tap number
	Relative time (µs)
	Average relative power (dB)
	Doppler spectrum

	1
	0.0
	0.0
	CLASS

	2
	0.4
	0.0
	CLASS


Annex D (normative):
Environmental conditions

D.1
General

This normative annex specifies the environmental requirements for MS and BSS equipment, Within these limits the requirements of the GSM specifications shall be fulfilled.

D.2
Environmental requirements for the MSs

The requirements in this clause apply to all types of MSs.

D.2.1
Temperature (GSM 400, GSM 900 and DCS 1 800)

The MS shall fulfil all the requirements in the full temperature range of:

+15(C
‑
+35(C
for normal conditions (with relative humidity of 25 % to 75 %);

‑10(C
‑
+55(C 
for DCS 1 800 MS and small MS units extreme conditions
(see IEC publications
 68‑2‑1 and 68‑2‑2);

‑20(C
‑
+55(C 
for other units extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2).

Outside this temperature range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 45.005 for extreme operation.

D.2.1.1
Environmental Conditions (PCS 1 900, GSM 850 and GSM 700)

Normal environmental conditions are defined as any combination of the following:

	Temperature Range
	+15°C to +35°C

	Relative Humidity
	35% to 75%

	Air Pressure
	86 kPa to 106 kPa


Extreme operating temperature ranges depend on the specific manufacturer and application, but typical ranges are as follows:

	MS Temperature Range:
	-10°C to +55°C


D.2.2
Voltage

The MS shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shut‑down voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

	Power source
	Lower extreme
	Higher extreme
	Normal cond.

	
	voltage
	voltage
	voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:
	
	
	

	Leclanché/lithium
	0,85 * nominal
	nominal
	nominal

	mercury/nickel cadmium
	0,9 * nominal
	nominal
	nominal


Outside this voltage range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 45.005 for extreme operation. In particular, the MS shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shut‑down voltage.

D.2.3
Vibration (GSM 400, GSM 900 and DCS 1 800)

The MS shall fulfil all the requirements when vibrated at the following frequency/amplitudes:

Frequency
ASD (Acceleration Spectral Density) random vibration

5 Hz to 20 Hz
0,96 m2/s3
20 Hz to 500 Hz
0,96 m2/s3 at 20 Hz, thereafter ‑3 dB/Octave

(see IEC publication 68‑2‑36)

Outside the specified frequency range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 45.005 for extreme operation.

D.2.3.1
Vibration (PCS 1 900, GSM 850 and GSM 700)

10 – 100 Hz:   3 m2/s3  (0.0132 g2/Hz)

100 – 500 Hz:  -3dB/Octave

D.3
Environmental requirements for the BSS equipment

This clause applies to both GSM 400, GSM 900 and DCS 1 800 BSS equipment.

The BSS equipment shall fulfil all the requirements in the full range of environmental conditions for the relevant environmental class from the relevant ETSs listed below:

ETS 300 019‑1‑3:
Equipment Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment, Part 1‑3: Classification of environmental conditions, Stationary use at weather protected locations.

ETS 300 019‑1‑4:
Equipment Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment, Part 1‑4: Classification of environmental conditions, Stationary use at non‑weather protected locations.

The operator can specify the range of environmental conditions according to his needs.

Outside the specified range for any of the environmental conditions, the BTS shall not make ineffective use of the radio frequency spectrum. In no case shall the BTS exceed the transmitted levels as defined in 3GPP TS 45.005 for extreme operation.

D.3.1
Environmental requirements for the BSS equipment

The following clause applies to the GSM 700, GSM 850, PCS 1 900, MXM 850, MXM 1900 BSS.

Normal environmental conditions are defined as any combination of the following:

	Temperature Range
	+15°C to +35°C

	Relative Humidity
	35% to 75%

	Air Pressure
	86 kPa to 106 kPa


Extreme operating temperature ranges depend on the specific manufacturer and application, but typical ranges are as follows:

	BSS Indoor Temperature Range: 
	-5°C to +50°C

	BSS Outdoor Temperature Range:
	-40°C to +50°C


Annex E (normative):
Repeater characteristics

E.1
Introduction

A repeater receives amplifies and transmits simultaneously both the radiated RF carrier in the downlink direction (from the base station to the mobile area) and in the uplink direction (from the mobile to the base station).

This annex details the minimum radio frequency performance of repeaters operating in frequency bands defined in clause 2 of this document. The environmental conditions for repeaters are specified in annex D.3, of 3GPP TS 45.005. Further application dependant requirements on repeaters need to be considered by operators before they are deployed. These network planning aspects of repeaters are covered in 3GPP TR 43.030.

The following requirements apply to the uplink and downlink directions.

In clauses 2 and 3 the maximum output power per carrier is the value declared by the manufacturer.

BTS and MS transmit bands are as defined in clause 2 of 3GPP TS 45.005.

E.2
Spurious emissions

At maximum repeater gain, with or without a continuous static sine wave input signal in the operating band of the repeater, at a level which produces the manufacturers maximum rated power output, the following requirements shall be met.

The average power of any single spurious measured in a 3 kHz bandwidth shall be no greater than:

‑
250 nW (‑36 dBm) in the relevant MS and BTS transmit frequency bands for a repeater operating in transmit frequency bands below 1 GHz at offsets of > 100 kHz from the carrier.

‑
1 (W (‑30 dBm) in the relevant MS and BTS transmit frequency bands for a repeater operating in transmit frequency bands above 1 GHz at offsets of > 100 kHz from the carrier.

Outside of the relevant transmit bands the power measured in the bandwidths according to table E.1, shall be no greater than:

-
250 NW (‑36 dBm) in the frequency band 9 kHz to 1 GHz;

-
1 (W (‑30 dBm) in the frequency band 1 GHz to 12,75 GHz.

Table E.1

	Band
	Frequency offset
	Measurement bandwidth

	100 kHz ‑ 50 MHz
	‑
	10 kHz

	50 MHz ‑ 500 MHz outside the

relevant BTS transmit band or
	(offset from edge of the

relevant transmit band)‑
	

	MS transmit band
	> 0 MHz
	10 kHz

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	above 500 MHz outside the
	(offset from edge of the
	

	relevant BTS Transmit band or
	relevant above band)
	

	MS transmit band
	> 0 MHz
	10 kHz

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz


The requirement applies to all ports of the repeater.

NOTE:
For radiated spurious emissions, the specifications currently only apply to the frequency band 30 MHz to 4 GHz. The specification and method of measurement outside this band are under consideration.

E.3
Intermodulation products

At maximum repeater gain, with two continuous static sine wave input signals in the operating band of the repeater, at equal levels which produce the maximum rated power output per carrier, the average power of any intermodulation products measured in a 3 kHz bandwidth shall be no greater than:

‑
250 nW (‑36 dBm) in the frequency band 9 kHz to 1 GHz;

‑
1 (W (‑30 dBm) in the frequency band 1 GHz to 12,75 GHz.

When the two input signals are simultaneously increased by 10 dB each, the requirements shall still be met.

The requirement applies to all ports of the repeater.

E.4
Out of band gain

The following requirements apply at all frequencies from 9 kHz to 12.75 GHz excluding the relevant transmit bands.

The net out of band gain in both directions through the repeater shall be less than +50 dB at 400 kHz. +40 dB at 600 kHz, +35 dB at 1 MHz and +25 dB at 5 MHz offset and greater from the edges of the BTS and MS transmit bands.

In special circumstances additional filtering may be required out of band and reference should be made to 3GPP TR 43.030.

E.5
Frequency error and modulation accuracy

This clause applies only to repeater systems using frequency shift. The single repeater as a sub unit within this repeater system has to comply with all specifications in this annex E.

E.5.1
Frequency error

This clause applies only to repeater systems using frequency shift. 

The average frequency deviation of the output signal with respect to the input signal of the repeater system shall not be more than 0,1 ppm. The specified value applies to a complete repeater system signal path. Consequently a single repeater unit is limited to an average frequency deviation of not more than 0.05 ppm with respect to its wanted output frequency.

E.5.2
Modulation accuracy at GMSK modulation

This clause applies only to repeater systems using frequency shift. 

For a complete repeater system operating at the nominal output power as specified by the manufacturer shall the increase in phase error of a GSM input signal, which meets the phase error requirements of subclause 4.6, not exceed the values in subclause 4.6 by 2 degrees RMS and by 8 degrees peak. For a single repeater unit operating at the nominal output power as specified by the manufacturer shall the increase in phase error of a GSM input signal, which meets the phase error requirements of subclause 4.6, not exceed the values in subclause 4.6 by 1.1 degrees RMS and by 4.5 degrees peak.

E.5.3
Modulation accuracy at 8-PSK modulation

This clause applies only to repeater systems supporting 8-PSK. 

For a single repeater with no shift in frequency from input to output and operating at the nominal output power as specified by the manufacturer, the RMS EVM of the output RF signal for an ideal GSM 8-PSK input signal according to subclause 4.6, shall not exceed 8 %.

NOTE:
Repeaters with higher RMS EVM value may be used in systems utilizing 8-PSK, if all other  repeater requirements in this Annex are fulfilled. However, the system performance will be degraded.

For a complete repeater system using frequency shift and operating at the nominal output power as specified by the manufacturer, the RMS EVM of the output RF signal for an ideal GSM 8-PSK input signal according to subclause 4.6, shall not exceed 14.5 %. For a single repeater unit using frequency shift, operating at the nominal output power as specified by the manufacturer, the RMS EVM of the output RF signal for an ideal GSM 8-PSK input signal according to subclause 4.6, shall not exceed 12 %. 

In addition the origin offset suppression according to Annex G shall not exceed –35 dBc.

Annex F (normative):
Antenna Feeder Loss Compensator Characteristics (GSM 400, GSM 900 and DCS 1800)

F.1
Introduction

An Antenna Feeder Loss Compensator (AFLC) is physically connected between the MS and the antenna in a vehicle mounted installation. It amplifies the signal received in the downlink direction and the signal transmitted in the uplink direction, with a gain nominally equal to the loss of the feeder cable. Unless otherwise stated, the requirements defined in this specification apply to the full range of environmental conditions specified for the AFLC (see annex D2 of 3GPP TS 45.005).

This specification details the minimum radio frequency performance of GSM AFLC devices. The environmental conditions for the AFLC are specified in annex D.2 of 3GPP TS 45.005. It also includes informative guidelines on the use and design of the AFLC.

The following requirements apply to AFLC devices intended for use in the GSM 400, GSM 900 and DCS 1 800 frequency bands. For GSM 900, the requirements apply to an AFLC intended for use with a GSM 400 and GSM 900 class 4 MS. For DCS 1 800, the requirements apply to an AFLC intended for use with a DCS 1 800 class 1 MS. For compatibility reasons, a GSM 900 AFLC is required to support the Extended GSM band.

The requirements apply to the AFLC, including all associated feeder and connecting cables. A 50 ohm measurement impedance is assumed.

When referred to in this specification:

-
the maximum rated output power for a GSM 400 and GSM 900 AFLC is +33 dBm and for a DCS 1 800 AFLC is +30 dBm;

-
a GSM input signal, is a GMSK signal modulated with random data, which meets the performance requirements of 3GPP TS 45.005, for an MS of equivalent output power. The power level specified for the GSM input signal, is the power averaged over the useful part of the burst.

F.2
Transmitting path

Unless otherwise stated, the requirements in this clause apply at all frequencies in the transmit band 450,4 MHz to 457,6 MHz for a GSM 450 AFLC, at all frequencies in the transmit band 478,8 MHz to486 MHz for a GSM 480 AFLC, at all frequencies in the transmit band 880 MHz to 915 MHz for a GSM 900 AFLC, and at all frequencies in the transmit band 1 710 MHz to 1 785 MHz, for a DCS 1 800 AFLC. For a multi band AFLC, which supports more than one, the requirements apply in any transmit bands implemented.

F.2.1
Maximum output power

With a GSM input signal at a level of X dBm, the maximum output power shall be less than a level of Y dBm. The values of X and Y for GSM 400, GSM 900 and DCS 1 800 are given in table F.1.

Table F.1: Input and output levels for testing maximum output power

	
	GSM 400 and GSM 900
	DCS 1 800

	X
	+39 dBm
	+36 dBm

	Y
	+35 dBm 
	+32 dBm


F.2.2
Gain

With a GSM input signal, at a level which produces the maximum rated output power, the AFLC gain shall be 0 dB with a tolerance of ±1 dB, over the relevant transmit band.

For a GSM 400 and GSM 900 AFLC, with the input level reduced in 14 steps of 2 dB, the net path gain over the relevant transmit band shall be 0 dB, with a tolerance of ±1 dB, for the first 10 reduced input levels and ±2 dB for the 4 lowest input levels.

For a DCS 1 800 AFLC, with the input level reduced in 15 steps of 2 dB, the net path gain over the relevant transmit band shall be 0 dB, with a tolerance of ±1 dB, for the first 13 reduced input levels and ±2 dB for the 2 lowest input levels.

In frequency bands which are not supported, the gain shall be no greater than the maximum value in the relevant transmit band.

F.2.3
Burst transmission characteristics

With a GSM input signal, the shape of the GSM AFLC output signal related to this input signal shall meet the tolerances of tables F2a and F3. With a DCS input signal, the shape of the DCS AFLC shall meet the tolerances of tables F2b and F3.

NOTE:
The tolerances on the output signal correspond to the time mask of 3GPP TS 45.005, with the input signal in the middle of the tolerance field.

Table F.2a: Timing tolerances between input and output signals for a GSM AFLC

	Input signal level
	Input signal time
	Output signal level
	Tolerances ‑ output signal time

	‑59 dBc (or ‑54 dBm whichever is greater)
	t59
	‑59 dBc
	t59 ± 14 µs

	‑30 dBc
	t30
	‑30 dBc
	t30 ± 9 µs

	‑6 dBc
	t6
	‑6 dBc
	t6 ± 5 µs


Table F.2b: Timing tolerances between input and output signals for a DCS AFLC

	Input signal level
	Input signal time
	Output signal level
	Tolerances ‑ output signal time

	‑48 dBc (or ‑48 dBm. whichever is greater)
	t48
	‑48 dBc
	t48 ± 14 µs

	‑30 dBc
	t30
	‑30 dBc
	t30 ± 9 µs

	‑6 dBc
	t6
	‑6 dBc
	t6 ± 5 µs


The input signal time is the time at which the input level crosses the corresponding signal level. The above requirements apply to both the rising and falling edge of the burst.

Table F.3: Signal level tolerances for both GSM and DCS AFLC

	Range
	Tolerances ‑ output signal level

	t6..........t6 ± 5 µs (rising edge)
	‑6..........+4 dB

	t6..........t6 ± 5 µs (falling edge)
	‑6..........+1 dB

	147 useful bits
	± 1 dB


All input signal levels are relative to the average power level over the 147 useful bits of the input signal. All output signal levels are relative to the average power level over the 147 useful bits of the output signal.

F.2.4
Phase error

The increase in phase error of a GSM input signal, which meets the phase error requirements of 3GPP TS 45.005, shall be no greater than 2 degrees RMS and 8 degrees peak.

F.2.5
Frequency error

The increase in frequency error of a GSM input signal, which meets the frequency accuracy requirements of 3GPP TS 45.010, shall be no greater than 0,05 ppm.

F.2.6
Group delay

The absolute value of the group delay (signal propagation delay) shall not exceed 500 ns.

F.2.7
Spurious emissions

With a GSM input signal corresponding to an MS transmitting at +39 dBm for a GSM 900 AFLC, and at +36 dBm for a DCS 1 800 AFLC, the peak power of any single spurious emission measured in a bandwidth according to table F.4, shall be no greater than ‑36 dBm in the relevant transmit band.

Table F.4: Transmit band spurious emissions measurement conditions

	Band
	Frequency
	Measurement bandwidth

	
	offset from test signal freq.
	

	relevant transmit band
	( 1,8 MHz 
	30 kHz

	and < 2 MHz offset from band edge
	( 6,0 MHz
	100 kHz


Outside of this transmit band, the power measured in the bandwidths according to table F.5 below, shall be no greater than:

‑
250 nW (‑36 dBm) in the frequency band 9 kHz ‑ 1 GHz;

‑
1 µW (‑30 dBm) in the frequency band 1 ‑ 12,75 GHz

Table F.5: Out of band spurious emissions measurement conditions

	Band
	Frequency offset
	Measurement Bandwidth

	100 kHz ‑ 50 MHz
	‑
	10 kHz

	50 MHz ‑500 MHz
	‑
	100 kHz

	above 500 MHz but excluding the transmit band
	(offset from edge of the transmit band)
	

	
	
	

	
	(   2 MHz
	30 kHz

	
	(   5 MHz
	100 kHz

	
	(  10 MHz
	300 kHz

	
	(  20 MHz
	1 MHz

	
	(  30 MHz
	3 MHz


In the band 935 ‑ 960 MHz, the power measured in any 100 kHz band shall be no more than ‑79 dBm, in the band 925 ‑ 935, 460.4 – 467.6 MHz and 488.8 – 496 MHz, shall be no more than ‑67 dBm and in the band 1 805 ‑ 1 880 MHz, shall be no more than ‑71 dBm.

With no input signal and the MS input port terminated and unterminated, the peak power of any single spurious emission measured in a 100 kHz bandwidth shall be no greater than:

‑
2 nW (‑57 dBm) in the frequency bands 9 kHz ‑ 880 MHz, 915 ‑ 1 000 MHz;

‑
1,25 nW (‑59 dBm) in the frequency band 880 ‑ 915 MHz;

‑
5 nW (‑53 dBm) in the frequency band 1 710 ‑ 1 785 MH;

‑
20 nW (‑47 dBm) in the frequency bands 1 000 ‑ 1 710 MHz, 1 785 ‑ 12 750 MHz.

F.2.8
VSWR

The VSWR shall be less than 1.7:1 at the RF port of the device which is intended to be connected to the MS. The VSWR shall be less than 2:1 at the RF port of the device which is intended to be connected to the antenna.

F.2.9
Stability

The AFLC shall be unconditionally stable.

F.3
Receiving path

Unless otherwise stated, the requirements in this clause apply at all frequencies in the receive band 460.4 – 467.6 MHz for a GSM 450 AFLC, at all frequencies in the receive band 488.8 ‑ 496 MHz for a GSM 480 AFLC, at all frequencies in the receive band 925 ‑ 960 MHz for a GSM 900 AFLC, and at all frequencies in the receive band 1 805 ‑ 1 880 MHz, for a DCS 1 800 AFLC. For a multi band AFLC, which supports more than one of the GSM and DCS bands, the requirements apply in all of the receive bands supported.

F.3.1
Gain

With a GSM input signal at any level in the range ‑102 dBm to ‑20 dBm for a GSM 400 and GSM 900 AFLC and ‑100 dBm to ‑20 dBm for a DCS 1 800 AFLC, the gain shall be 0 dB with a tolerance of ±1 dB.

For test purposes, it is sufficient to use a CW signal to test this requirement.

F.3.2
Noise figure

The noise figure shall be less than 7 dB for a GSM 400 and GSM 900 AFLC and less than 7 dB for a DCS 1 800 AFLC.

F.3.3
Group delay

The absolute value of the group delay (signal propagation delay) shall not exceed 500 ns.

F.3.4
Intermodulation performance

The output third order intercept point shall be greater than ‑10 dBm.

F.3.5
VSWR

The VSWR shall be less than 1.7:1 at the RF port of the device which is intended to be connected to the MS. The VSWR shall be less than 2:1 at the RF port of the device which is intended to be connected to the antenna.

F.3.6
Stability

The AFLC shall be unconditionally stable.

F.4
Guidelines (informative)

The specifications of the AFLC, have been developed to ensure that a generic AFLC causes minimal degradation of the parametric performance of the MS, to which it is connected.

The following should be clearly marked on the AFLC:

‑
The intended band(s) of operation.

‑
The power class of the MS, to which it designed to be connected.

When installed correctly the AFLC can provide enhancement of the MS to BTS link in vehicular installations. However, it is not guaranteed that an AFLC, which meets the requirements of this specification, will provide a performance improvement for all of the different GSM MS implementations and installations.

Some MS implementations significantly exceed the performance requirements of 3GPP TS 45.005, e.g. with respect to reference sensitivity performance. A purely passive feeder of low loss cable, may provide the best performance for some implementations. The benefits of installing an AFLC in a vehicular application, can only be assessed on a case by case basis.

When used, the AFLC should only be installed in the type approved configuration, with the minimum amount of additional cabling.

When designing an AFLC to be used with a GSM MS, the best downlink performance will be obtained if the low noise amplifier is situated as closely as possible to the output of the antenna.

Annex G (normative):
Calculation of Error Vector Magnitude

The Error Vector Magnitude (EVM) is computed at the symbol times in the useful part of the burst.
Let Y(t) be the complex signal produced by observing the real transmitter at instant t. R(t) is defined to be an ideal transmitted signal. The symbol timing phase of Y(t) is aligned with the ideal signal. The transmitter is modelled as: 


Y(t) = C1{R(t) + D(t) + C0}W
where

W = e ( + j( accounts for both a frequency offset of "(" radians per second phase rotation and an amplitude change of  "(" nepers per second,

C0 is a constant origin offset representing carrier feedthrough,

C1 is a complex constant representing the arbitrary phase and output power of the transmitter and

D(t) is the residual complex error on signal R(t).

Y(t) is compensated in amplitude, frequency and phase by multiplying by the complex factor

W-t/C1

After compensation, Y(t) is passed through the specified measurement filter to produce the signal 

Z(k) = S(k) + E(k) + C0

where

S(k) is the ideal transmitter signal observed through the measurement filter. 


k = floor(t/Ts), where Ts =1/270.833kHz corresponding to the symbol times.

The error vector E(k) 


 E(k) = Z(k) – C0 –S(k)
is measured and calculated for each instant k.

The sum square vector error for each component is calculated over one burst. The relative RMS vector error is defined as:
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and shall not exceed the specified value.

The symbol vector error magnitude (EVM) at symbol k is defined as
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where N is the number of elements in the set (. EVM(k) is the vector error length relative the root average energy of the useful part of the burst.

C0, C1 and W shall be chosen to minimise RMS EVM per burst and are then used to compute the individual vector errors E(k) on each symbol. The symbol timing phase of the samples used to compute the vector error should also be chosen to give the lowest value for the RMS EVM.

Origin offset suppression  (in dB) is defined as
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The minimum value of origin offset suppression is specified separately.

In the above equation, the errors shall be measured after a measurement receive filter at baseband. The specification is based on using the specified, windowed, raised-cosine, filter with roll-off 0.25 and single side-band bandwidth of 90 kHz as the measurement receive filter (see 4.6.2). Sufficient over-sampling is assumed (at least 4 times).

Annex H (normative):
Requirements on Location Measurement Unit

Location Services utilizes Location Measurement Units (LMU) to support its positioning mechanisms. An LMU is additional measurement hardware in the GSM network. Time Of Arrival (TOA) positioning mechanism requires LMUs to make accurate measurement of the TOA of the access bursts emitted by the MS. Enhanced Observed Time Difference positioning mechanism requires LMUs in unsynchronized networks to measure the time difference of BTS signals received.

Section H.1 and its subsections specify LMU requirements to support the Time Of Arrival positioning mechanism. 

Section H.2 and its subsections specifiy LMU requirements to support the Enhanced Observed Time Difference positioning mechanism.

An LMU may contain a control mobile station to communicate with the network. In that case, the requirements for a normal mobile station shall apply to this control mobile station.

H.1
TOA LMU Requirements

A TOA Location Measurement Unit (LMU) is a unit for making accurate Time-of-Arrival (TOA) measurements. Specifically, the LMU shall be capable of measuring the Time-of-Arrival of access bursts that are transmitted from a mobile station on request. The measurement results are used by the system for determining the location of the mobile station as described in 3GPP TS 43.059. This section defines the requirements for the receiver of an LMU deployed in the GSM system. Requirements are defined for the Time-of-Arrival measurement accuracy of the LMU. 

In addition, an LMU shall be capable of performing Radio Interface Timing (RIT) measurements, comprising Absolute Time Differences (ATD), as described in 3GPP TS 43.059.

H.1.1
Void

H.1.2
LMU characteristics

In this clause, the requirements are given in terms of power levels at the antenna connector of an LMU. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

H.1.2.1
Blocking characteristics

This subclause defines receiver blocking requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A continuous static sine wave signal as described in Section 5.1 of 3GPP TS 45.005. The requirements for normal "BTS" shall be used, however the signal strength shall be 6 dB higher than the requirements for "normal BTS".

The exceptions listed in Section 5.1 of 3GPP TS 45.005 apply also for the LMU requirements.

H.1.2.2
AM suppression characteristics

This subclause defines AM suppression requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A single frequency signal as described in Section 5.2 of 3GPP TS 45.005. The requirements for "normal BTS" shall be used, however the signal strength shall be 6 dB higher than the requirements for "normal BTS".

H.1.2.3
Intermodulation characteristics

This subclause defines intermodulation requirements. The reference sensitivity performance as specified in Table H.1.2 shall be met when the following signals are simultaneously input to the LMU.

-
A carrier signal as described in H.1.3.1 at frequency f0, 9 dB above the reference sensitivity level as specified in Table H.1.1.

-
A continuous static sine wave signal and any 148-bit subsequence of the 511-bits pseudo-random sequence in CCITT O.153. The signal strength shall be 6 dB higher than as described in Section 5.3 of 3GPP TS 45.005. 

H.1.2.4
Spurious emissions

The requirements for a BTS receiver as specified in section 5.4 of 3GPP TS 45.005 shall apply also to the receiver of an LMU.

H.1.3
Time-of-Arrival Measurement Performance

This clause specifies the required Time-of-Arrival (TOA) measurement accuracy of the LMU with and without interference and different channel conditions.  The requirements are given in terms of Time-of-Arrival measurement error (in microseconds) as a function of the carrier and interference input power levels at the antenna connector of the receiver. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

The power level, under multipath fading conditions, is the mean power of the sum of the individual paths.

H.1.3.1
Sensitivity Performance

With the following configuration and propagation conditions, the LMU shall meet the requirements for 90% RMS TOA error (RMS90) defined in Table H.1.2.

-
A carrier signal of GMSK modulated random access bursts is fed into the LMU. The duration of the carrier signal is 320 ms. The access bursts occur once every TDMA frame in a 26-frame multiframe, except in frame number 12 and 25.

NOTE:
Since it is an implementation option in the MS whether or not a MS transmits access bursts during SACCH frames (i.e. frame number 12 or 25 in a 26-frame multiframe), this test carrier signal specifies the worst case under which the requirements shall be met. 

-
The access bursts consist of a fixed training sequence according to 3GPP TS 45.002 and a data part. The data part of the access burst is random but constant over one 320 ms measurement trial. The data part of the access burst is made known to the LMU before a measurement starts.

-
The power up and power down ramping for the bursts is in accordance with Annex B of 3GPP TS 45.005.

-
The measurement accuracy of the LMU is defined as the root-mean-square (RMS) value of the most accurate 90% of TOA measurements. As an example, if {x1..xN}is a set of the absolute square Time-of-Arrival measurement errors for N trials, sorted in ascending order, the RMS of 90% is defined as

RMS90 = sqrt( sum(x1..xM)/M ) where M is the largest integer such that M < 0.9 N.


For the test, N > 500 trials is recommended.

-
Measurements shall be performed at two signal strength levels for each of two different propagation conditions. The signal strength level requirement in Table G.2 is expressed relative to the reference sensitivity level defined in Table H.1.1.

-
For each signal strength, the two channel conditions are:

1)
Static 

2)
Rayleigh (the signal fades with a Rayleigh amplitude distribution and perfect decorrelation between the bursts). 

Note: Perfect decorrelation between bursts may be attained using a 100 km/hr mobile velocity for the Rayleigh faded channel.

-
The LMU is informed of the true Time-of-Arrival value - with an uncertainty of 20 bit periods (approx. 70ms ) - prior to the measurement.  This defines a search window of +/-10 bit periods during which the true Time-of-Arrival will occur (per 3GPP TS 44.071 Annex B, paragraph 3.5). The true Time-of-Arrival value shall be uniformly distributed within the search window for each measurement trial. The TOA measurement error is then defined as the difference between this true Time-of-Arrival value minus the measured TOA value at the LMU.

Table H.1.1: Reference Sensitivity Level

	Signal strength at antenna connector

	GSM 400, GSM 700, GSM 850, GSM 900, DCS 1800, PCS 1900
	-123 dBm


Table H.1.2: Sensitivity performance
(RMS90 of Time-of-Arrival error in microseconds)

	Carrier signal strength relative to reference sensitivity level
	Static 
	Rayleigh

	0 dB
	0.37
	0.37

	20 dB 
	0.18
	0.18


H.1.3.2
Interference Performance

In this subclause, requirements are given in terms of the TOA measurement accuracy (in microseconds) for a specified carrier to interference ratio (C/I) at the antenna connector of the receiver. The input carrier signal shall be as defined in subclause H.1.3.1 and shall be set to a level 40 dB above the reference sensitivity level defined in Table H.1.1. The C/I requirements shall be met for an interference signal which is co-channel, adjacent channel (200 kHz offset), and alternate channel (400 kHz offset) to the desired signal as specified in table H.1.3.

The interference signal properties and propagation conditions are defined below.

-
One interfering signal is present which consists of a sequence of GMSK modulated normal bursts.  The training sequence is chosen randomly from the 8 possible normal burst TSC’s defined in 3GPP TS 45.002, but kept fixed during one 320 ms measurement trial.

-
The time offset between the carrier and the interferer signal is uniformly distributed random between 0 and 156.25 bit periods, but fixed during one 320 ms measurement trial. The length of the carrier burst (access burst) is 88 bit periods, the length of one burst period is 156.25 bit periods, and the length of the interferer training sequence is 26 bit periods. The probability that the interference training sequence overlaps with some part of the carrier burst is therefore (88+26)/156.25 = 73%.

-
Each interference condition shall meet the C/I requirements in Table H.1.3 for the following channel conditions:

1)
Static

2)
Rayleigh (the signal and interference fade independently with a Rayleigh amplitude distribution that has perfect decorrelation between bursts). 

NOTE 1:
Perfect decorrelation between bursts may be attained using a 100 km/hr mobile velocity for the Rayleigh faded channel.

-
A search window of 20 bit periods shall be used as defined in section H.1.3.1.

NOTE 2:
In the case of frequency hopping, the interference and carrier signal shall have the same frequency hopping sequence. 

Table H.1.3: Interference performance
(RMS90 of Time-of-Arrival error in microseconds)

	
	90% RMS TOA Error
	

	Interference type
	Static 
	Rayleigh
	Carrier to Interference Level (dB)

	Co-channel
	0,37
	0,37
	-9 dB

	
	0,18
	0,18
	5 dB

	Adjacent channel 
(200 kHz)
	0,37
	0,37
	-20 dB

	
	0,18
	0,18
	-10 dB

	Adjacent channel 
(400 kHz)
	0,37
	0,37
	-50 dB

	
	0,18
	0,18
	-40 dB


H.1.3.3
Multipath Performance

This subclause defines TOA estimation accuracy under multipath conditions. The test setup is per H.1.3.1 (sensitivity performance) with the following changes:

-
Each burst propagates through the TU multipath channel specified in Annex C of 3GPP TS 45.005. The true Time-of-Arrival value is the time of the first tap (tap number 1).

-
Ideal FH is assumed, i.e. perfect decorrelation between bursts.

NOTE:
Perfect decorrelation between bursts may be approximated by using frequency hopping or a 100 km/hr mobile velocity with the TU channel model.

The performance requirements are specified in table H.1.4.

Table H.1.4: Multipath performance
(RMS90 of Time-of-Arrival error in microseconds)

	Carrier signal strength relative to reference (Table G.1)
	TU3/100 
(12 tap setting) 

	0 dB
	0,5

	20 dB
	0,4


H.1.4
Radio Interface Timing Measurement Performance 

A Location Measurement Unit shall be capable of performing Radio Interface Timing (RIT) measurements as described in 3GPP TS 43.059 to support one or more positioning methods. RIT measurements comprise measurements of the synchronization difference between two base transceiver stations. An LMU shall therefore be capable of monitoring multiple base transceiver stations. The measurements of BTS synchronization differences can either be performed relative to a reference BTS (i.e. RTD measurement) or relative to some absolute time scale (i.e. ATD measurement). 

The RIT measurement shall be made with an accuracy of (2 bit periods.

H.2
E-OTD LMU Requirements

An E-OTD Location Measurement Unit (LMU) is a unit that makes accurate observed time difference measurements of signals from BTSs. Specifically, the LMU shall be capable of measuring the Time-of-Arrival of bursts transmitted from a BTS on a periodic and predictable basis. The measurement results are used by the system for determining location of a MS. This clause defines the requirements to be put on the receiver of an LMU deployed in the GSM System. Requirements are defined for the E-OTD measurement accuracy of the LMU.

H.2.1
LMU Characteristics

In this clause, the requirements are given in terms of power levels at the antenna connector of the E-OTD LMU. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

H.2.1.1
Blocking characteristics

This subclause defines E-OTD LMU receiver blocking requirements. The reference sensitivity performance as specified in table H.2.2 shall be met when the following signals are simultaneously input to the LMU.

· A neighbour BCCH carrier as described in H.2.2.1 at frequeny fo, 11 dB above the reference sensitivity level as specified in Table H.2.1.

· A continuous static sine wave signal as described in Section 5.1 of 3GPP TS 45.005. For GSM 400 and GSM 900, the requirements for "other MS" shall be used. For GSM 700, GSM 850, DCS 1800 and PCS 1900, the requirements for "MS" shall be used.

The exceptions listed in Section 5.1 of 3GPP TS 45.005 apply also for the E-OTD LMU requirements.

H.2.1.2
AM suppression characteristics

This subclause defines AM suppression requirements. The reference sensitivity performance as specified in Table H.2.2  shall be met when the following signals are simultaneously input to the LMU.

· A neighbour BCCH carrier as described in subclause H.2.2.1 at frequency fo, 11 dB above the reference sensitivity level as specified in table H.2.1.

· A single frequency signal as described in subclause 5.2 of 3GPP TS 45.005. The requirements for "MS" shall be used.

H.2.1.3
Intermodulation characteristics

This subclause defines intermodulation requirements. The reference sensitivity performance as specified in Table H.2.2  shall be met when the following signals are simultaneously input to the LMU.

· A neighbour BCCH carrier as described in subclause H.2.2.1 at frequency f0, 11 dB above the reference sensitivity level as specified in table H.2.1.

· A continuous static sine wave signal and any 148-bit subsequence of the 511-bits pseudo-random sequence in CCITT Recommendation O.153, as described in subclause 5.3 of 3GPP TS 45.005.

H.2.2
Sensitivity and Interference Performance

This clause specifies the required E-OTD measurement accuracy of the LMU with and without interference. The requirements are given in terms of E-OTD measurement error (in microseconds), as function of the carrier and interference input power levels, at the antenna connector of the receiver. Equipment with an integral antenna may be taken into account in a similar manner as described in clause 5 of 3GPP TS 45.005.

The power level, under multipath fading condition, is the mean power of the sum of the individual paths.

H.2.2.1
Sensitivity Performance

With the following configuration and propagation conditions, the LMU shall meet the requirements of 90% RMS E-OTD error defined in table H.2.2.

· The E-OTD LMU receives a reference BCCH carrier with a power level of 28 dB above the reference sensitivity level defined in table H.2.1.

· The E-OTD measurements (relative to the reference BCCH carrier) are done on a neighbour BCCH carrier at power levels relative to the reference sensitivity level defined in Table H.2.1. The measurement power levels are given in Table H.2.2.

· The network requests an E-OTD measurement by commanding the LMU to report the E-OTD measurement with shortest possible reporting period (see 3GPP TS 44.071 Annex A). 

· The measurement performance shall also be achieved with the reference BCCH and the neighbour BCCH carriers having 8-PSK modulated bursts. 8-PSK modulation and the 8-PSK normal bursts are defined in 3GPP TS 45.004 clause 3 and 3GPP TS 45.002 subclause 5.2.3, respectively.
· The measurement accuracy of the LMU is defined as the root-mean-square (RMS) value of 90% of the measurements that result in the least E-OTD error. As an example, if {x1..xN}is a set of the absolute square E-OTD measurement errors for N trials, sorted in ascending order, the RMS of 90% is defined as:

RMS90 = sqrt( sum(x1..xM)/M )


where M is the largest integer such that M < 0,9 N. For the test, N > 250 trials is recommended . The channels shall be static, i.e. at a constant signal level throughout the measurements.

Table H.2.1: Reference Sensitivity Level

	Signal strength at antenna connector

	GSM 400, GSM850, GSM 900, DCS 1800, PCS 1900
	-110 dBm


Table H.2.2: Sensitivity performance
(RMS90 of E-OTD error in microseconds)

	Minimum neighbour carrier signal strength relatively to E-OTD LMU reference sensitivity level (Table H.2.1)
	Static channel

	0 dB
	0.3 (s

	20 dB
	0.1 (s


H.2.2.2
Interference Performance

This clause defines E-OTD measurement accuracy (in microseconds) for specified carrier-to-interference ratios of the neighbor BCCH carrier. The reference BCCH carrier is as defined in subclause H.2.2.1. The neighbour BCCH carrier shall be as defined in H.2.2.1 and shall be set to a level 28 dB above the reference sensitivity level defined in table H.2.1. The C/I requirements shall be met for an interference signal which is co-channel, adjacent channel (200 kHz offset), and alternate channel (400 kHz offset) to the desired neighbour BCCH carrier as shown in table H.2.3.

· The interference signal consists of a random, continuous GMSK modulated signal.

Table H.2.3: Interference performance
(RMS90 of E-OTD error in microseconds)

	Interference type
	Static channel
	Minimum carrier to Interference Level (dB)

	Co-channel
	0.3 (s
	 0 dB

	
	0.1 (s
	10 dB

	Adjacent channel 
(200 kHz)
	0.5 (s
	-18 dB

	
	0.2 (s
	-8 dB

	Adjacent channel 
(400 kHz)
	0.1 (s
	-41dB

	
	
	


H.2.2.3
Multipath Performance 

This clause defines E-OTD measurement accuracy under multipath conditions. The test setup is as under subclause H.2.2.1 (sensitivity performance) with the following changes:

· Each burst of the neighbour BCCH carrier propagates through the TU multipath channel specified in annex C of 3GPP TS 45.005. The reference carrier remains static.

The performance requirements are specified in table H.2.4.

Table H.2.4: Multipath performance
(RMS90 of E-OTD error in microseconds)

	Minimum neighbour carrier signal strength relative to reference sensitivity (Table H.2.1)
	TU3 
(12 tap setting)

	0 dB
	1,5 (s

	
	


Annex I (normative):
E-OTD Mobile Station Requirements 

I.1
Introduction

To measure Enhanced Observed Timing Difference (E-OTD) location the MS must make accurate Observed-Time-Difference measurements (OTD - the time interval that is observed by a MS between the reception of signals (bursts) from two BTSs). Specifically, the E-OTD MS shall be capable of measuring the reception of bursts transmitted from a BTS on a periodic and predictable basis. The measurement results are used by the system or the E-OTD capable MS for determining location of the MS. This clause defines E-OTD measurement accuracy requirements of an E-OTD capable MS deployed in the GSM System. Requirements for dedicated mode E-OTD measurements are specified below. An E-OTD MS, supporting the MS based E-OTD method, shall be capable of doing idle mode E-OTD measurements with the same accuracy as in dedicated mode, but this needs not to be tested.

I.2
Sensitivity and Interference Performance 

This clause specifies the required E-OTD measurement accuracy for an  E-OTD capable MS with and without interference. The requirements are given in terms of E-OTD measurement error (in microseconds), as function of the carrier and interference input power levels, at the antenna connector of the receiver. Equipment with an integral antenna may be taken into account in a similar manner as described in Chapter 5 of 3GPP TS 45.005.

The power level, under multipath fading condition, is the mean power of the sum of the individual paths.

I.2.1
Sensitivity Performance

With the following configuration and propagation conditions, the E-OTD capable MS shall meet the requirements of 90% RMS E-OTD error defined in Table I.2.1.

· The E-OTD capable MS is in dedicated mode receiving a carrier signal at  a power level of at least 20 dB above the reference sensitivity level defined in subclause 6.2.

· The E-OTD measurements are done on a neighbour BCCH carrier at power levels relative to the reference sensitivity level defined in subclause 6.2. The measurement power levels are given in Table I.2.1. The E-OTD measurements are referenced to a reference BCCH carrier at a power level at least 20 dB above the reference sensitivity level defined in subclause 6.2. The reference BCCH carrier and the neighbour BCCH carrier shall be in the same frequency band. The BA list contains the reference BCCH carrier and the neighbour BCCH carrier.

· The network requests an E-OTD measurement by commanding the E-OTD capable MS to report the E-OTD measurement with a response time equal to 2 seconds. The E-OTD capable MS does not need to perform E-OTD measurements prior to receiving the command.

· The measurement performance shall also be achieved with the reference BCCH and the neighbour BCCH carriers having 8-PSK modulated bursts. 8-PSK modulation and the 8-PSK normal bursts are defined in 3GPP TS 45.004 clause 3 and 3GPP TS 45.002 subclause 5.2.3, respectively.
· The measurement accuracy of the E-OTD capable MS is defined as the root-mean-square (RMS) value of 90% of the measurements that result in the least E-OTD error. As an example, if {x1..xN}is a set of the absolute square E-OTD measurement errors for N trials, sorted in ascending order, the RMS of 90% is defined as 

RMS90 = sqrt( sum(x1..xM)/M )

where M is the largest integer such that M < 0.9 N. For the test, N > 250 trials is recommended.

The channels shall be static, i.e. at a constant signal level throughout the measurements.

Table I.2.1: Sensitivity performance
(RMS90 of E-OTD error in microseconds)

	Minimum neighbour carrier signal strength relative to reference sensitivity level
	Staticchannel

	–8 dB
	0.3 (s

	12 dB
	0.1 (s


I.2.2
Interference Performance

In this clause, requirements are given in terms of the E-OTD measurement accuracy (in microseconds) for specified carrier-to-interference ratios of the neighbour BCCH carrier. The carrier the MS uses for communication and the reference BCCH carrier shall be as defined in section I.2.1. The input neighbour BCCH carrier signal shall be as defined in I.2.1 and shall be set to a level at least 20 dB above the reference sensitivity signal level defined in subclause 6.2. The C/I requirements shall be met for an interference signal which is co-channel, adjacent channel (200 kHz offset), and alternate channel (400 kHz offset) to the desired neighbour BCCH carrier as shown in Table I.2.2 below.

· The interference signal consists of a random, continuous GMSK modulated signal.

Table I.2.2: Interference performance
(RMS90 of E-OTD error in microseconds)

	Interference type
	Static Channel
	Minimum carrier to Interference Level (dB)

	Co-channel
	0.3 (s
	 0 dB

	
	0.1 (s
	10 dB

	Adjacent channel 
(200 kHz)
	0.5 (s
	-18 dB

	
	0.2 (s
	-8 dB

	Adjacent channel 
(400 kHz)
	0.1 (s
	-41 dB

	
	
	


I.2.3
Multipath Performance 

This clause defines E-OTD measurement accuracy under multipath conditions. The test setup is as under I.2.1 (sensitivity performance) with the following changes:

· Each burst of the neighbour BCCH carrier propagates through the TU multipath channel specified in Annex C of 3GPP TS 45.005. The reference carrier remains static.

The performance requirements are specified in Table I.2.3.

Table I.2.3: Multipath performance
(RMS90 of E-OTD error in microseconds)

	Minimum neighbour carrier signal strength relative to reference sensitivity
	TU3 
(12 tap setting)

	-8 dB
	1.5 (s

	
	


Annex J (informative):
Guidance on the Usage of Dynamic ARFCN Mapping

J.1
Introduction

Dynamic mapping of ARFCN numbers may be used in order to extend the capability to support more frequencies than with a fixed allocation scheme which is limited to 1024 frequencies. Typically dynamic mapping would be used for ARFCN numbers that have no fixed allocation as described in section 2 but dynamic allocation of other ARFCN numbers is also possible.

Mapping of ARFCN numbers to frequencies may be indicated in System Information type 14, type 15 or Packet System Information Type 8. This mapping may be limited to the actual frequency allocation used by the serving PLMN or additionally to frequencies of other PLMNs in case of co-operation between different PLMNs allowing e.g. handover between those PLMNs.

J.2
Dynamic allocation of GSM 400, GSM 800, GSM 900, DCS 1800 and PCS 1900 ARFCNs

If a PLMN is not using some of frequencies of GSM 400, GSM 800, GSM 900, DCS 1800 or PCS 1900 bands, the corresponding ARFCN numbers may be used for dynamic ARFCN mapping. However, in this case mobiles of previous releases, not supporting dynamic ARFCN mapping but supporting the frequency band concerned, monitor different frequencies than actually intended. In this case the operator must take care that NCC_PERMITTED (See 3GPP TS 44.018) is set in a way that those mobiles ignore unintentional measurements, based on NCC not permitted. Note that in this case a mobile station not supporting dynamic mapping, performs the same number of RXLEV measurements per measurement report per carrier on the BA as the mobile station that supports dynamic mapping. However, some loss of performance may occur when the mobile station is searching synchronisation for carriers on the list of strongest cells.

J.3
Controlling changes in dynamic mapping

Dynamic mapping may need to be changed in a live network e.g. when the operator is taking new frequency allocations into use or if the existing frequency allocation is changed. Since the mobile stations decode the information about dynamic mapping periodically only in idle mode, valid mapping must be broadcast well before the new mapping is taken into use.

An example case of a change in dynamic mapping is described by the following steps:

· Assume that the network is initially broadcasting dynamic mapping for 4 different frequency blocks, referred as DM1, DM2, DM3 and DM4.

· Assume that DM1 is covering the frequency range from x to x + 5 MHz and the frequency band allocated for the operator is changed to the range from x – 5 MHz to x + 2 MHz (extension and change of frequency allocation at the same time).

· The operator should then start to broadcast a new dynamic mapping DM1, DM2, DM3, DM4 and DM5 where the old frequency allocation is mapped by DM1 and the new allocation is mapped by DM5. The requirement is that the ARFCN numbers used for DM1 and DM5 are non-overlapping.

· Once the operator has used this new system information sufficiently long, the change in the frequency allocation can be carried out. Note that this change needs to be done like any similar change with fixed mapping scheme, the change should occur simultaneously for all active resources in a given cell, including likely changes in neighbour cell SI messages.

· At any time after the actual change in the frequency allocation, the operator may start broadcasting dynamic mapping excluding DM1, i.e. including only DM5, DM2, DM3 and DM4.

Transmission of duplicated mapping information (DM1 & DM5 in the above example) should last as long as the longest supported continuous call at the time the change in mapping takes place. This allows all mobiles decode the new mapping information in idle mode. Alternatively the network may provide the new mapping information in dedicated mode through SACCH with System Information type 14 message. This option allows infinite calls and reduces the time required for broadcasting of duplicated mapping information.

Annex K (normative):
Reference TFCs for FLO

In all reference TFCs, the TFCI shall be random.

For each reference TFC, the size of the uncoded in-band signalling bits shall be set equal to the size of the uncoded TFCI for that TFC.

Reference TFC 1: ‘Signalling (9.2 kbit/s) on GMSK FR channel’

	
	TrCH 1

	TB size
	184

	CRC
	18

	RMA
	256

	Channel mode
	FR

	Modulation
	GMSK

	Interleaving
	40 ms

	TFCI
	5 bits


Reference TFC 2: ‘Low bit-rate codec (5 kbit/s) on GMSK HR channel’

	
	TrCH 1
	TrCH 2

	TB size
	50
	50

	CRC
	6
	0

	RMA
	256
	226

	Channel mode
	HR

	Modulation
	GMSK

	Interleaving
	40 ms

	TFCI
	2 bits


Reference TFC 3: ‘Medium bit-rate codec (10 kbit/s) on GMSK FR channel’

	
	TrCH 1
	TrCH 2

	TB size
	100
	100

	CRC
	6
	0

	RMA
	256
	226

	Channel mode
	FR

	Modulation
	GMSK

	Interleaving
	40 ms

	TFCI
	3 bits


Reference TFC 4: ‘Medium bit-rate codec (10 kbit/s) on 8PSK HR channel’

	
	TrCH 1
	TrCH 2

	TB size
	100
	100

	CRC
	6
	0

	RMA
	256
	226

	Channel mode
	HR

	Modulation
	8PSK

	Interleaving
	40 ms

	TFCI
	4 bits


Reference TFC 5: ‘High bit-rate codec (20 kbit/s) on 8PSK FR channel’

	
	TrCH 1
	TrCH 2

	TB size
	200
	200

	CRC
	6
	0

	RMA
	256
	226

	Channel mode
	FR

	Modulation
	8PSK

	Interleaving
	40 ms

	TFCI
	5 bits


Reference TFC 6: ‘Multiple transport blocks (30 kbit/s) on 8PSK FR channel’

	
	TrCH 1
	TrCH 2
	TrCH 3
	TrCH 4

	TB size
	150
	150
	150
	150

	CRC
	12
	12
	12
	12

	RMA
	256
	256
	256
	256

	Channel mode
	FR

	Modulation
	8PSK

	Interleaving
	20 ms

	TFCI
	5 bits


Reference TFC 7: ‘High bit-rate data (50 kbit/s) on 8PSK FR channel’

	
	TrCH 1

	TB size
	1000

	CRC
	18

	RMA
	256

	Channel mode
	FR

	Modulation
	8PSK

	Interleaving
	20 ms

	TFCI
	1 bit


Annex L (normative):
Reference Test Scenarios for DARP

In all reference DARP Test Scenarios (DTS), the wanted signal shall always use Training Sequence (TSC) 0.

In each reference Test Scenario, the co-channel and adjacent channel interferers are GMSK modulated. The power of these interferers is measured before any receiver filtering and during the active part of the desired burst (see 3GPP TS 45.004). The use of Training sequence for the interferers varies between the Test Scenarios as defined below. When no TSC is indicated the midamble is filled with random data bits. Random TSC means that TSC is randomly selected on a burst-by-burst basis from {TSC1,…,TSC7}.

In some test scenarios an AWGN source is added to the interferers. The AWGN power is measured over a bandwidth of 270,833 kHz.

All power levels are relative to the signal level of the strongest co-channel interferer.

Power ramping according to the requirements in 3GPP TS 45.005 shall be applied to all delayed interferers. The other interferers shall be random, continuous GMSK-modulated signals.

NOTE:
The non-delayed interferer is the same signal for which reference interference performance requirements normally apply (see clause 6.3).
In adjacent timeslots of the delayed interferers no power shall be applied.

The level of the strongest co-channel interferer (Co-channel 1) shall be -80 dBm.

The delay is measured from the same bit position in the wanted signal burst and the interferer burst, where the position in the wanted signal is the reference position. 

Reference Test Scenario for synchronous single co-channel interferer 

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	DTS-1
	Co-channel 1
	0 dB
	none
	 no delay


Reference Test Scenarios for synchronous multiple interferers

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	DTS-2
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB

-10 dB

3 dB

-17 dB
	none 

none

none

-
	 no delay

no delay

no delay

-

	DTS-3
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB

-10 dB

3 dB

-17 dB
	random

none

none

-
	-1 to +4 symbols*)
no delay

no delay

-

	*) The delay shall be an integer number of symbols, arbitrarily chosen within the given interval and fixed throughout each test case.


Reference Test Scenario for asynchronous single co-channel interferer

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	DTS-4
	Co-channel 1
	0 dB *)
	none
	74 symbols

	*) The power of the delayed interferer burst, averaged over the active part of the wanted signal burst. The power of the delayed interferer burst, averaged over the active part of the delayed interferer burst is 3 dB higher.


Reference Test Scenario for asynchronous multiple interferers

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	DTS-5
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB *)
-10 dB

3 dB

-17 dB
	none 

none

none

-
	74 symbols

no delay

no delay

-

	*) The power of the delayed interferer burst, averaged over the active part of the wanted signal burst. The power of the delayed interferer burst, averaged over the active part of the delayed interferer burst is 3 dB higher.
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