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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.
For Downlink Advanced Receiver Performance – phase II, the minimum input signal level for which the reference performance shall be met is specified in table 1j, 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 Downlink Advanced Receiver Performance – phase II, shall be

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


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

In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 1j at the corresponding signal level in dbm.
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 or phase II (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. In addition, MS supporting Downlink Advanced Receiver Performance – phase II shall fullfill the requirements in table 2q.  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 or 2q 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.
Table 1j: Input signal level at reference performance for Downlink Advanced Receiver Performance – phase II
	GSM 900 and GSM 850

	
	Propagation conditions

	
	TU50

(noFH)
	HT100

(noFH)

	
	Corr. = 0; 
AGI = 0
	Corr.=0,7; AGI=-6dB
	Corr. = 0; 
AGI = 0
	Corr.=0,7; AGI=-6dB

	TCH/FS
	FER  (dbm)
	[-105,0]
	[-102,5]
	[-105,0]
	[-102,5]

	
	Rber1b
	[0,07%]
	[0,08%]
	[0,08%]
	[0,08%]

	
	Rber2
	[4,79%]
	[4,79%]
	[6,10%]
	[6,09%]

	TCH/AFS12.2
	FER (dBm)
	[-105,0]
	[-102,0]
	[-105,0]
	[-102,0]

	
	Rber1b
	[0,66%]
	[0,64%]
	[0,98%]
	[0,95%]

	TCH/AFS7.4
	FER (dBm)
	[-105,0]
	[-104,5]
	[-105,0]
	[-105,0]

	
	Rber1b
	[0,18%]
	[0,18%]
	[0,22%]
	[0,18%]

	TCH/AFS5.9
	FER (dBm)
	[-105,0]
	[-105,0]
	[-105,0]
	[-105,0]

	
	Rber1b
	[0,15%]
	[0,17%]
	[0,19%]
	[0,20%]

	TCH/AHS7.4
	FER (dBm)
	[-104,0]
	[-100,5]
	[-103,0]
	[-98,5]

	
	Rber1b
	[0,56%]
	[0,54%]
	[0,57%]
	[0,56%]

	
	Rber2
	[2,50%]
	[2,43%]
	[2,44%]
	[2,31%]

	TCH/AHS5.9
	FER (dBm)
	[-105,0]
	[-102,0]
	[-104,0]
	[-99,0]

	
	Rber1b
	[0,39%]
	[0,69%]
	[0,72%]
	[0,75%]

	
	Rber2
	[4,22%]
	[3,94%]
	[3,99%]
	[3,88%]

	
	
	
	
	
	

	PDTCH CS-1
	BLER (dBm) 
	[-105,0]
	[-103,5]
	[-105,0]
	[-102,5]

	PDTCH CS-2
	BLER (dBm)
	[-105,0]
	[-101,5]
	[-104,0]
	[-100,0]

	PDTCH CS-3
	BLER (dBm)
	[-103,5]
	[-100,0]
	[-102,0]
	[-97,5]

	PDTCH CS-4
	BLER (dBm)
	[-97,0]
	[-93,0]
	[-92,0]
	[-88,0]

	PDTCH MCS-1
	BLER (dBm)
	[-105,0]
	[-103,0]
	[-105,0]
	[-101,0]

	PDTCH MCS-2
	BLER (dBm)
	[-105,0]
	[-102,0]
	[-104,5]
	[-100,0]

	PDTCH MCS-3
	BLER (dBm)
	[-102,5]
	[-99,0]
	[-101,0]
	[-95,5]

	PDTCH MCS-4
	BLER (dBm)
	[-98,5]
	[-95,0]
	[-93,0]
	[-89,0]

	PDTCH MCS-5
	BLER (dBm)
	[-100,0]
	[-97,0]
	[-98,5]
	[-94,0]

	PDTCH MCS-6
	BLER (dBm)
	[-98,0]
	[-94,5]
	[-96,5]
	[-91,5]

	PDTCH MCS-7
	BLER (dBm)
	[-94,0]
	[-90,5]
	[-90,0]
	[-86,0]

	PDTCH MCS-8
	BLER (dBm) (30%)
	[-92,0**]
	[-88,5**]
	[-87,0**]
	[-82,5**]

	PDTCH MCS-9
	BLER (dBm) (30%)
	[-89,0**]
	[-85,5**]
	[-81,0**]
	-

	NOTE: Performance is specified at 30% BLER for those cases identified with mark ‘**’

NOTE: Performance is not specified for those cases identified with mark ‘-‘


Table 1j (Continued) :Input signal level at reference performance for Downlink Advanced Receiver Performance – phase II

	DCS 1800 & PCS 1900

	
	Propagation conditions

	
	TU50

(noFH)
	HT100

(noFH)

	
	Corr. = 0; 
AGI = 0
	Corr.=0,7; AGI=-6dB
	Corr. = 0; 
AGI = 0
	Corr.=0,7; AGI=-6dB

	TCH/FS
	FER  (dbm)
	[-105,0]
	[-103,0]
	[-105,0]
	[-102,5]

	
	Rber1b
	[0,08%]
	[0,08%]
	[0,08%]
	[0,09%]

	
	Rber2
	[6,01%]
	[5,99%]
	[5,95%]
	[6,06%]

	TCH/AFS12.2
	FER (dBm)
	[-105,0]
	[-103,0]
	[-105,0]
	[-102,0]

	
	Rber1b
	[0,92%]
	[0,95%]
	[0,93%]
	[1,07%]

	TCH/AFS7.4
	FER (dBm)
	[-105,0]
	[-105,0]
	[-105,0]
	[-104,5]

	
	Rber1b
	[0,18%]
	[0,19%]
	[0,25%]
	[0,17%]

	TCH/AFS5.9
	FER (dBm)
	[-105,0]
	[-105,0]
	[-105,0]
	[-105,0]

	
	Rber1b
	[0,21%]
	[0,20%]
	[0,20%]
	[0,22%]

	TCH/AHS7.4
	FER (dBm)
	[-104,0]
	[-100,0]
	[-102,5]
	[-98,2]

	
	Rber1b
	[0,57%]
	[0,54%]
	[0,64%]
	[0,66%]

	
	Rber2
	[2,50%]
	[2,40%]
	[2,46%]
	[2,43%]

	TCH/AHS5.9
	FER (dBm)
	[-105,0]
	[-102,0]
	[-104,5]
	[-100,5]

	
	Rber1b
	[0,41%]
	[0,70%]
	[0,77%]
	[0,76%]

	
	Rber2
	[4,22%]
	[4,01%]
	[3,93%]
	[3,91%]

	
	
	
	
	
	

	PDTCH CS-1
	BLER (dBm) 
	[-105,0]
	[-104,0]
	[-105,0]
	[-103,0]

	PDTCH CS-2
	BLER (dBm)
	[-105,0]
	[-101,5]
	[-104,0]
	[-100,0]

	PDTCH CS-3
	BLER (dBm)
	[-103,5]
	[-100,0]
	[-102,0]
	[-97,5]

	PDTCH CS-4
	BLER (dBm)
	[-96,5]
	[-92,5]
	[-92,5]
	[-85,5]

	PDTCH MCS-1
	BLER (dBm)
	[-105,0]
	[-103,5]
	[-105,0]
	[-101,0]

	PDTCH MCS-2
	BLER (dBm)
	[-105,0]
	[-102,0]
	[-104,0]
	[-100,0]

	PDTCH MCS-3
	BLER (dBm)
	[-102,5]
	[-99,0]
	[-101,0]
	[-96,0]

	PDTCH MCS-4
	BLER (dBm)
	[-98,5]
	[-94,5]
	[-93,5]
	[-87,0]

	PDTCH MCS-5
	BLER (dBm)
	[-100,5]
	[-97,5]
	[-98,0]
	[-93,5]

	PDTCH MCS-6
	BLER (dBm)
	[-98,5]
	[-95,0]
	[-96,5]
	[-90,5]

	PDTCH MCS-7
	BLER (dBm)
	[-94,0]
	[-90,5]
	[-84,0]
	[-79,0]

	PDTCH MCS-8
	BLER (dBm) (30%)
	[-91,5**]
	[-88,0**]
	[-83,0**]
	[-78,0**]

	PDTCH MCS-9
	BLER (dBm) (30%)
	[-88,0**]
	[-83,0**]
	-
	-

	NOTE: Performance is specified at 30% BLER for those cases identified with mark ‘**’
NOTE: Performance is not specified for those cases identified with mark ‘-‘


Table 2q : C/I1 ratio at reference performance for Downlink Advanced Receiver Performance – phase II
	GSM 900 and GSM 850

	
	Propagation conditions

	
	TU50 (noFH)

	
	Correlation=0; AGI=0 dB

	
	DTS-1/DTS-1bNote1
	DTS-2
	DTS-5

	TCH/FS
	FER (dB)
	[-12,0]
	[1,0]
	[1,0]

	
	Rber1b
	[0,06%]
	[0,10%]
	[0,07%]

	
	Rber2
	[5,37%]
	[4,90%]
	[5,01%]

	TCH/AFS12.2
	FER (dB)
	[-11,0]
	[2,5]
	[2,5]

	
	Rber1b
	[0,69%]
	[0,64%]
	[0,67%]

	TCH/AFS7.4
	FER (dB)
	[-13,5]
	[0,0]
	[0,0]

	
	Rber1b
	[0,21%]
	[0,15%]
	[0,15%]

	TCH/AFS5.9
	FER (dB)
	[-15,0]
	[-1,5]
	[-2,0]

	
	Rber1b
	[0,17%]
	[0,16%]
	[0,23%]

	TCH/AHS7.4
	FER (dB)
	[-7,5]
	[4,5]
	[4,5]

	
	Rber1b
	[0,40%]
	[0,50%]
	[0,53%]

	
	Rber2
	[1,88%]
	[2,25%]
	[2,49%]

	TCH/AHS5.9
	FER (dB)
	[-9,5]
	[3,0]
	[3,0]

	
	Rber1b
	[0,51%]
	[0,64%]
	[0,59%]

	
	Rber2
	[3,27%]
	[3,85%]
	[4,05%]

	
	
	
	
	

	PDTCH CS-1
	BLER (dB)
	[-12,5]
	[0,5]
	[0,5]

	PDTCH CS-2
	BLER (dB)
	[-9,5]
	[3,0]
	[3,5]

	PDTCH CS-3
	BLER (dB)
	[-8,0]
	[5,0]
	[5,5]

	PDTCH CS-4
	BLER (dB)
	[0,0]
	[12,0]
	[13,0]

	PDTCH MCS-1
	BLER (dB)
	[-11,5]
	[1,0]
	[1,5]

	PDTCH MCS-2
	BLER (dB)
	[-10,0]
	[2,5]
	[2,5]

	PDTCH MCS-3
	BLER (dB)
	[-6,5]
	[6,0]
	[6,0]

	PDTCH MCS-4
	BLER (dB)
	[-1,0]
	[11,0]
	[12,5]

	PDTCH MCS-5
	BLER (dB)
	[-6,5]
	[7,0]
	[8,0]

	PDTCH MCS-6
	BLER (dB)
	[-4,0]
	[9,0]
	[10,5]

	PDTCH MCS-7
	BLER (dB)
	[1,5]
	[13,5]
	[15,0]

	PDTCH MCS-8
	BLER (dB) 
	[1,5**]
	[20,0]
	[20,5]

	PDTCH MCS-9
	BLER (dB) 
	[6,0**]
	[23,5]
	[26,5]

	NOTE: Performance is specified at 30% BLER for those cases identified with mark ‘**’

NOTE: Performance is not specified for those cases identified with mark ‘-‘
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. DTS-1b utillizes an 8-PSK modulated interferer and is to be applied for MCS5-MCS9. 



Table 2q continued: C/I1 ratio at reference performance for Downlink Advanced Receiver Performance – phase II
	DCS 1800 and PCS 1900

	
	Propagation conditions

	
	TU50 (noFH)

	
	Correlation=0; AGI=0 dB

	
	DTS-1/DTS-1bNote1
	DTS-2
	DTS-5

	TCH/FS
	FER (dB)
	[-11,5]
	[0,5]
	[0,5]

	
	Rber1b
	[0,08%]
	[0,08%]
	[0,09%]

	
	Rber2
	[5,86%]
	[5,91%]
	[6,01%]

	TCH/AFS12.2
	FER (dB)
	[-10,5]
	[1,5]
	[1,5]

	
	Rber1b
	[0,84%]
	[0,94%]
	[0,94%]

	TCH/AFS7.4
	FER (dB)
	[-13,5]
	[-1,0]
	[-1,0]

	
	Rber1b
	[0,18%]
	[0,18%]
	[0,19%]

	TCH/AFS5.9
	FER (dB)
	[-14,5]
	[-2,0]
	[-2,0]

	
	Rber1b
	[0,20%]
	[0,18%]
	[0,21%]

	TCH/AHS7.4
	FER (dB)
	[-7,0]
	[4,5]
	[5,0]

	
	Rber1b
	[0,57%]
	[0,52%]
	[0,56%]

	
	Rber2
	[2,11%]
	[2,27%]
	[2,34%]

	TCH/AHS5.9
	FER (dB)
	[-9,0]
	[3,0]
	[3,0]

	
	Rber1b
	[0,62%]
	[0,70%]
	[0,64%]

	
	Rber2
	[3,56%]
	[3,75%]
	[3,91%]

	
	
	
	
	

	PDTCH CS-1
	BLER (dB)
	[-12,0]
	[0,0]
	[0,0]

	PDTCH CS-2
	BLER (dB)
	[-9,0]
	[3,0]
	[3,0]

	PDTCH CS-3
	BLER (dB)
	[-7,0]
	[4,5]
	[5,0]

	PDTCH CS-4
	BLER (dB)
	[4,5]
	[12,5]
	[13,5]

	PDTCH MCS-1
	BLER (dB)
	[-10,5]
	[1,0]
	[1,0]

	PDTCH MCS-2
	BLER (dB)
	[-8,5]
	[2,5]
	[2,5]

	PDTCH MCS-3
	BLER (dB)
	[-4,5]
	[6,0]
	[6,0]

	PDTCH MCS-4
	BLER (dB)
	[2,0]
	[11,5]
	[13,0]

	PDTCH MCS-5
	BLER (dB)
	[-6,0]
	[6,5]
	[7,5]

	PDTCH MCS-6
	BLER (dB)
	[-3,5]
	[8,5]
	[9,5]

	PDTCH MCS-7
	BLER (dB)
	[3,0]
	[14,0]
	[15,0]

	PDTCH MCS-8
	BLER (dB) 
	[5,0**]
	[20,5]
	[22,0]

	PDTCH MCS-9
	BLER (dB) 
	[12,0**]
	[25,0]
	[25,5]

	NOTE: Performance is specified at 30% BLER for those cases identified with mark ‘**’

NOTE: Performance is not specified for those cases identified with mark ‘-‘
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. DTS-1b utillizes an 8-PSK modulated interferer and is to be applied for MCS5-MCS9. 


**** NEXT MODIFIED SECTION ****

Annex N (normative):
Reference Test Scenarios for DARP Phase II (MSRD)

N.1 Interferer configurations

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, except for DTS-1b where the cochannnel interferer is 8-PSK modulated. The power of the interferers is measured before any receiver filtering and during the active part of the desired burst (see 3GPP TS 45.004). No Training Sequence Code (TSC) is used, and thus the midamble is filled with random data bits. 

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 -70 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

	DTS-1b
	Co-channel 1 8PSK
	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

-


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.


N.2 Correlation and antenna gain imbalance

Since a DARP phase II MS utilizes receiver diversity by means of two antennas, a set of diversity specific parameters have been defined. The sets consist of different values of antenna correlation and antenna gain imbalance. 

DARP phase II diversity parameters

	Parameter set
	Antenna correlation, 
[image: image1.wmf]r


	Antenna gain imbalance, G

	Set 1
	0
	0 dB

	Set 2
	0.7
	-6 dB


The correlation is defined as the magnitude of the complex correlation of the signals received at the two antenna connectors of the MS. A correlation value of 0 means the signals are uncorrelated. The antenna gain imbalance parameter reflects the difference in received signal level at the two antenna connectors. Thus, a value of -6 dB means that the signal on one antenna is attenuated by 6 dB compared to the signal on the other connector. The channel model setup when applying these parameters is illustrated below, where the parameter, G, models the antenna gain imbalance and  
[image: image2.wmf]r

 is the antenna correlation. 
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Figure N.2.1: Single input - dual output channel model for MS Receiver Diversity – DARP ph II
The model consists of a single input signal, which is passed through two fading channels. The multipath fading is independent Rayleigh fading processes but the channel profile, e.g. TU50 is the same for each branch. The correlation between the two branches is generated using the weighting factor, 
[image: image4.wmf]r

, which as mentioned is the magnitude of the complex correlation. Antenna gain imbalance is applied by attenuating Y1 or Y2 by 6 dB as indicated by the G block on figure N.2.1. 

The multi interferer scenarios (DTS-2 and DTS-5) are generated by expanding the single input-dual output model as shown below. The model uses instances of the single input dual output channel model to instantiate the interfering signals. For sensitivity tests the single input – dual output channel model of figure N.2.1 is sufficient. 
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Figure N.2.2: Multi interferer model for MS Receiver Diversity – DARP ph II. The amplifier G represents the antenna gain imbalance parameter. 
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