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	First modification


6
Transmitter/receiver performance

In order to assess the error rate performance that is described in this clause it is required for a mobile equipment to have a "loop back" facility by which the equipment transmits back the same information that it decoded, in the same mode. This facility is specified in 3GPP TS 44.014.

This clause aims at specifying the receiver performance, taking into account that transmitter errors must not occur, and that the transmitter shall be tested separately (see subclause 4.6). In the case of base transceiver stations the values apply for measurement at the connection with the antenna of the BTS, including any external multicoupler. All the values given are valid if any of the features: discontinuous transmission (DTx), discontinuous reception (DRx), or slow frequency hopping (SFH) are used or not. The received power levels under multipath fading conditions given are the mean powers of the sum of the individual paths.

In this clause power levels are given also in terms of field strength, assuming a 0 dBi gain antenna, to apply for the test of MS with integral antennas.

The requirements specified in this clause shall be met by a MS in CTS mode. In particular the requirement of subclause 6.6 on frequency hopping performance shall be met by a MS performing CTS frequency hopping (as specified in 3GPP TS 45.002 subclause 6.2).

The Rx performance requirements of BTS for modulation schemes using higher symbol rate are based on input signals using wide pulse shaping filter unless otherwise stated. When the wanted input signal is such a signal, it is called Wanted signal Wide.

When the wanted input signal for BTS is using the higher symbol rate with narrow pulse shaping filter, it is called Wanted signal Narrow.
For channels with higher symbol rate the requirements for BTS for non-static propagation conditions are specified with RX diversity with two antennas applied. The requirements are specified for no correlation or gain imbalance between the two receive branches. For MS single antenna receiver is applied. . 
The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).
	Next modification


6.1.3
16-QAM/32-QAM modulation

The RX performance requirements of BTS for modulation schemes using higher symbol rate apply to all specified, pulse shaping filter used for the input signal.

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:
Nornal symbol rate
-
BTS:
BER ( 10-4 for levels ( [-84] dBm;

-
MS:
BER ( 10-4 for levels ( [-80] dBm.
Higher symbol rate

-
BTS:
BER ( 10-4 for levels ( [-78] dBm;

-
MS:
BER ( 10-4 for levels ( [-77] dBm.
This performance shall be maintained for normal BTS and MS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE 2:
This scenario may exist when BTS downlink power control and frequency hopping are used.

Furthermore, a bit error rate of 10-3 shall be maintained by MS and BTS for input levels up to [-29] dBm.

For static conditions, a bit error rate of 10-3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to [-29] dBm at 16-QAM or 32-QAM, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

For pico-BTS, for static conditions, a bit error rate of 10-3 shall be maintained with input levels up to [-19] dBm for GSM 900; GSM 850 MXM 850 and GSM 700, and [-20] dBm for DCS 1800, PCS 1900 and MXM 1900.

For micro-BTS, the maximum input level shall be adjusted according to the correction table for reference sensitivity level in subclause 6.2. In addition, for GSM 850, MXM 850, GSM 700 and GSM 900 the limits shall be reduced by 5 dB.

For other equipment the low signal level limit shall be adjusted according to correction table in subclause 6.2.

	Next modification


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), and for 16-QAM, 32-QAM and QPSK modulated packet switched channels, 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, 2k, and 2s (8-PSK), 2r and 2s, 2t and 2u (16-QAM), 2s, 2t and 2u (32-QAM), respectively, according to the type of channel, the propagation condition and type of equipment when BTTI and no PAN are used. 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, 2o, 2p, 2q, 2r, 2s, 2t, 2u, 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, 2p, 2r, 2s, 2t, 2u, 2v and 2w, apply for both GMSK and 8-PSK modulated interfering signals. 

The corresponding interference ratio for adjacent channel interference shall be:

Normal symbol rate used:
For equipment supporting 8-PSK, the requirements apply for both GMSK and 8-PSK modulated interfering signals. 

	Modulation of wanted signal
	
	
	GMSK
	8-PSK
	16-QAM
	32-QAM

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	C/Ic ‑ 18 dB
	See table 2l for speech, see tables 2f, 2g, 2h, 2i, 2n and 2w for other channels
	See tables 2v and 2w
	See table 
2w

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

	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	


Higher symbol rate used:

The requirements must be met with an interferer at higher symbol rate, using the same modulation and pulse shaping filter as the wanted signal.
In the uplink, different tables apply depending on what pulse shaping filter bandwidth is used.

Table 2x applies to the case of narrow pulse shaping filter.
Table 2z applies to the case of wide pulse shaping filter.

	Modulation of wanted signal
	
	
	QPSK
	16-QAM
	32-QAM
	Pulse shaping filter 

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	See tables
	See tables 
	See tables 
	

	
	
	
	
	2x and 2y
	2x and 2y
	2x and 2y
	Narrow

	
	
	
	
	      2z
	      2z
	     2z
	Wide

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

	
	
	
	
	C/Ic –[tbd] dB
	C/Ic –[tbd] dB
	C/Ic –[tbd] dB
	Wide uplink

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

Wide uplink


The requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 

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, 2n, 2v, 2w, 2x, 2y and 2z, 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, 2n, 2v, 2w, 2x, 2y and 2z, 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, 2c and 2s for packet 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 QPSK, 16-QAM and 32-QAM modulated packet-switched channels, the wanted input signal level shall be: - 93 dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2t and 2u for QPSK modulated packet switched channels, tables 2r, 2s, 2t and 2u for 16-QAM modulated packet switched and tables 2s, 2t and 2u for 32-QAM modulated packet switched 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 for packet-switched channels except for the adjacent (200 kHz) channel requirements of EGPRS2 specific channels, the wanted input signal level shall be set to the value calculated using the formulas above for cochannel performance.

For for the adjacent (200 kHz) channel requirements of EGPRS2-A packet-switched channels, UAS-7 to 11 and DAS-5 to 12, and EGPRS2-B packet-switched channels, DBS-5 to 12, the wanted input signal level shall be: 

[-75] dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to table 2v for UAS-7 to 11, 2w for DAS-5 to 12 and table 2y for DBS-5 to 12 respectively.
Corr = the correction factor for reference performance according to subclause 6.2

For for the adjacent (200 kHz) channel requirements of EGPRS2-B packet-switched channels, UBS-5 to 12, the wanted input signal level shall be:

[-75] dBm + Iar + Corr, where:
Iar = the adjacent channel (200 kHz) interference ratio according to table 2x and 2z.
Corr = the correction factor for reference performance according to subclause 6.2
In case of frequency hopping, the interference and the wanted signals shall have the same frequency hopping sequence. In any case the wanted and interfering signals shall be subject to the same propagation profiles (see annex C), independent on the two channels.

For a GSM 400 MS, a GSM 900 MS, a GSM 850 MS, a GSM 700 MS, a DCS 1 800 MS and a PCS 1 900 MS the reference interference performance according to table 2 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, 2e and 2s for packet service). For 16-QAM, 32-QAM and QPSK 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 2r, 2s, 2t and 2u (16-QAM), and Table 2s, 2t and 2u (32-QAM), and Table 2t and 2u (QPSK) 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.

MS indicating support for Downlink Advanced Receiver Performance – phase II (see 3GPP TS 24.008) shall fulfil the requirements in table 2q for the test scenarios defined in annex N. The reference performance shall be:

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


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

The values in table 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 N).
In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 2q at the corresponding C/I1.

The reference sensitivity performance specified above for Downlink Advanced Receiver Performance – phase II need not be met by an MS when it is in a Downlink Dual Carrier configuration (see 3GPP TS 43.064).

	Next modification


6.7
Incremental Redundancy Performance for EGPRS and EGPRS2 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.

An EGPRS2 capable MS shall under the conditions stated in the below table achieve a long-term throughput of [33] kbps per time slot, measured between LLC and RLC/MAC layer

	
	EGPRS supported
	EGPRS2 supported

	Required throughput
	20,0 kbps per timeslot
	[33] kbps per timeslot

	Propagation conditions
	Static, input level -97,0 dBm
	Static, input level [-94] dBm

	Modulation and Coding Scheme
	MCS-9
	DAS-12

	Acknowledgements polling period
	32 RLC data blocks
	[32] RLC data blocks

	Roundtrip time
	120 ms
	[120] ms

	Number of timeslots
	Maximum capability of the MS
	Maximum capability of the MS

	Transmit window size
	Maximum for the MS timeslot capability
	Maximum for the MS timeslot capability


NOTE:
The requirement for EGPRS corresponds to an equivalent block error rate of approximately 0.66 using the prescribed MCS-9.

	End of  modifications
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