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1.2
Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905.

In addition to abbreviations in 3GPP TR 21.905, the following abbreviations are applied:
SCPIR




Sub Channel Power Imbalance Ratio (see 3GPP TS 45.004)
SCPIR_UL
Sub Channel Power Imbalance Ratio in uplink (This is the ratio of the received power between the two VAMOS sub channels in uplink)
VAMOS I/II MS

Mobile Station supporting VAMOS level I/II respectively (see 3GPP TS 24.008)
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6.3.4
Reference interference performance – signal levels

i) 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.

ii) 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

iii) 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 AQPSK modulated speech channels and control channels in downlink, the wanted input signal level shall be: [-93] dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2aa for VAMOS-1 MS and 2ab for VAMOS II MS for VDTS-1, VDTS-2 and VDTS-3 (see subclause Q.1) for speech and associated control channels in VAMOS mode in downlink.
Corr = the correction factor for reference performance according to subclause 6.2

· For GMSK modulated speech channels and control channels in VAMOS mode in uplink, the input signal level of VAMOS subchannel 2 shall be: [-96] dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2ac for VUTS-1 and VUTS-3 (see subclause Q.2).
Corr = the correction factor for reference performance according to subclause 6.2
· For GMSK modulated speech channels and control channels in VAMOS mode in uplink, the input signal level VAMOS subchannel 2 shall be: [-93] dBm + Ir + Corr, where:


Ir = the interference ratio according to tables 2ac for VUTS-4 (see subclause Q.2).
Corr = the correction factor for reference performance according to subclause 6.2

iv) 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

v) 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

vi) 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.

vi a) 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, UBS-5 to 12 and 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, table 2w for DAS-5 to 12, table 2y for DBS-5 to 12 and table 2x and 2z for UBS-5 to 12 respectively.
Corr = the correction factor for reference performance according to subclause 6.2
· For the adjacent (200 kHz) channel requirements of speech and control channels in VAMOS mode in downlink, the wanted input signal level of the AQPSK modulated signal shall be: [-75] dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to tables 2aa and 2ab for VAMOS I MS and VAMOS II MS respectively for VDTS-4 (see subclause Q.1).
Corr = the correction factor for reference performance according to subclause 6.2

· For the adjacent (200 kHz) channel requirements of speech and control channels in VAMOS mode in uplink, the input signal level of the GMSK modulated VAMOS subchannel 2 signal shall be: [-78] dBm + Iar + Corr, where:

Iar = the adjacent channel (200 kHz) interference ratio according to table 2ac for VUTS-2 (see subclause Q.2).
Corr = the correction factor for reference performance according to subclause 6.2

vii) 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.
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Table 1v: Input signal level for normal BTS at reference performance for speech and associated control channels in VAMOS mode
	Type of channel
	Propagation conditions: TU 50 no FH

	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_UL =
	0 dB
	10 dB
	0 dB
	10 dB

	TCH/HS
	FER (dBm)
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/EFS
	FER (dBm)
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 12.2
	FER (dBm)
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 4.75
	FER (dBm)
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-

	TCH/AHS 7.4
	FER (dBm)
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AHS 4.75
	FER (dBm)
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-

	 
	Rber2
	[tbd]
	-
	[tbd]
	-

	TCH/WFS 12.65
	FER (dBm)
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/WFS 6.60
	FER (dBm)
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-

	FACCH/F
	FER
	[tbd]
	-
	[tbd]
	-

	FACCH/H
	FER
	[tbd]
	-
	[tbd]
	-

	SACCH
	FER
	[tbd]
	-
	[tbd]
	-

	Repeated SACCH
	FER
	[tbd]
	-
	[tbd]
	-
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Table 2ac: C/I1 ratio at reference performance (for BTS) for voice channels in VAMOS mode
	GSM 900 and GSM 850

	VAMOS Test Scenario (see AnnexQ)
	VUTS-1
	VUTS-2
	VUTS-3
	VUTS-4

	Propagation condition
	TU50 noFH
	TU50 noFH
	TU50 noFH
	TU50 noFH

	SCPIR_UL
	0 dB
	10 dB
	0 dB
	10 dB
	0 dB
	10 dB
	0 dB
	10 dB

	TCH/HS
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/EFS
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 12.2
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 4.75
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	TCH/AHS 7.4
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AHS 4.75
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber2
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	TCH/WFS 12.65
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/WFS 6.60
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	FACCH/F
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	SACCH
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	Repeated SACCH
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-


	DCS 1800 & PCS 1900

	VAMOS Test Scenario (see AnnexQ)
	VUTS-1
	VUTS-2
	VUTS-3
	VUTS-4

	Propagation condition
	TU50 noFH
	TU50 noFH
	TU50 noFH
	TU50 noFH

	SCPIR_UL
	0 dB
	10 dB
	0 dB
	10 dB
	0 dB
	10 dB
	0 dB
	10 dB

	TCH/HS
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/EFS
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 12.2
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AFS 4.75
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	TCH/AHS 7.4
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber2
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/AHS 4.75
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber2
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	TCH/WFS 12.65
	FER (dB)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	 
	Rber1b
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	TCH/WFS 6.60
	FER (dB)
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	 
	Rber1b
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	FACCH/F
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	SACCH
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-

	Repeated SACCH
	FER
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
	[tbd]
	-
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Annex Q(normative):
Reference Test Scenarios for Voice services over Adaptive Multi-user channels on One Slot (VAMOS)
Q.1 Interferer configurations in downlink

Four different interference scenarios are defined for VAMOS downlink as follows:

Table Q.1-1 Reference Test Scenario for synchronous single co-channel interferer 

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	VDTS-1
	Co-channel 1
	-
	none
	 no delay


Table Q.1-2 Reference Test Scenarios for synchronous multiple interferers

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	VDTS-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

-


Table Q.1-3 Reference Test Scenario for asynchronous single co-channel interferer

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	VDTS-3
	Co-channel 1
	-
	none
	74 symbols

	Note: 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.


Table Q.1-4 Reference Test Scenario for synchronous single adjacent channel interferer

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	VDTS-4
	Adjacent 1
	-
	none 
	no delay


In all reference test scenarios in tables Q.1-1 to Q.1-4, the co channel and adjacent channel interferers are AQPSK modulated with SCPIR = 0 dB. The power of the interferer 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 for the interferers, and thus the midamble is filled with random data bits.

In some test scenarios an AWGN signal is added to the interferers. The AWGN signal power is measured over a bandwidth of 270,833 kHz. 

Power ramping according to the requirements in Annex B shall be applied to all delayed interferers. The other interferers shall be random and continuous AQPSK modulated signals with SCPIR of 0 dB. 

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 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. 

The C/I1 values in tables 2aa and 2ab are ratios of received powers expressed in dB; where:

· C is the received power of the downlink signal using Normal burst for AQPSK (see 3GPP TS 45.002)
· and I1 is the received power of: 
· the dominant external interferer (Co-channel 1 in tables Q.1-1 to Q.1-3) for VDTS-1 to VDTS-3 and 
· adjacent channel interferer for VDTS-4 (Adjacent 1 in table Q.1-4).

Q.2 Interferer configurations in uplink

Four different interference scenarios are defined for VAMOS uplink as follows:

Table Q.2-1 Reference Test Scenario 1

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	VUTS-1
	Co-channel 1

Co-channel 2
	0 dB

0 dB
	none

none
	 no delay

no delay


Table Q.2-2 Reference Test Scenario 2

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	VUTS-2
	Adjacent 1

Adjacent 2
	0 dB

0 dB
	none 

none
	 no delay

no delay

	Note: Both the Adjacent channel interfers are at the same adjacent channel frequency.


Table Q.2-3 Reference Test Scenario 3

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	VUTS-3
	Co-channel 1

Co-channel 2
	0 dB*)
0 dB*)
	none

none
	 74 symbols

74 symbols

	*) The power of the delayed interferer burst, averaged over the active part of VAMOS subchannel 2 burst. The power of the delayed interferer burst, averaged over the active part of the delayed interferer burst is 3 dB higher.


Table Q.2-4 Reference Test Scenario 4
	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay 

	VUTS-4
	Co-channel 1

Adjacent 1
	0 dB
+3 dB
	none

none
	 no delay

no delay



In all the reference scenarios in uplink (VUTS-1 to VUTS-4), the interferers are GMSK modulated. The power of the interferer 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 for the interferers, and thus the midamble is filled with random data bits. 

Power ramping according to the requirements in Annex B shall be applied to all delayed interferers. 

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 delay is measured from the same bit position in the burst of VAMOS subchannel 2 signal and the interferer burst, where the position in VAMOS subchannel 2 signal is the reference position.
The C/I1 values in table 2ac are ratios of received powers expressed in dB; where:

· C is the received power of VAMOS subchannel, using Normal burst for GMSK (see 3GPP TS 45.002).
· and I1 is the received power of: 

· one of the two co-channel interferers (Co-channel 1or Co-channel 2 in tables Q.2-1 and Q.2-3) for VUTS-1 and VUTS-3, 
· one of the adjacent channel interferers (Adjacent 1 or Adjacent 2 in table Q.2-2) for VUTS-2  and 
· the co-channel interferer (Co-channel 1 in Table Q.2-4) for VUTS-4 .
In addition to the interfering signals shown in tables Q.2-1 to Q.2-4, the other VAMOS subchannel (see 3GPP TS 45.001) in VAMOS pair is also added at both the RX antennas. The ratio of the received power of VAMOS subchannel 1 relative to the received power of VAMOS subchannel 2 shall be equal to the Sub-Channel Power Imbalance Ratio (SCPIR_UL) as specified in table 2ac.
Q.3 Sensitivity test configuration in downlink

For reference sensitivity measurements, the measured level of the input signal (in dBm) of the received AQPSK signal for which the reference performance is to be satisfied are specified in tables 1s, 1t and 1u. 

Q.4 Sensitivity test configuration in uplink

The received signal level in table 1v refers to the signal level of VAMOS subchannel 2. In addition to the GMSK signal from VAMOS subchannel 2 at signal level according to table 1v, the signal from VAMOS subchannel 1 is also added at both the RX antennas. The ratio of the received power of VAMOS subchannel 1 relative to the received power of VAMOS subchannel 2 shall be equal to the Sub-Channel Power Imbalance Ratio (SCPIR) as specified in table 1v.

Q.5 Time and frequency offset in uplink

For uplink in VAMOS mode, i.e. both interference and sensitivity limited cases VAMOS subchannel 1 is offset in time and frequency with respect to VAMOS subchannel 2. In all these cases, the GMSK burst from VAMOS subchannel 1 is:

· offset in time compared to VAMOS subchannel 2 according to the probability distribution: 
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· offset in frequency compared to VAMOS subchannel 2 according to the probability distribution: 
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are given in the table Q.5-1 
Table Q.5-1 Frequency Offset Parameters for Paired Subchannel
	Frequency Band
	850/900
	1800
	1900
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	45 Hz
	90 Hz
	95 Hz
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	10 Hz
	17 Hz
	17 Hz


The time and frequency offset of VAMOS subchannel 1 with respect to VAMOS subchannel 2 shall be constant within a burst and may be selected in an implementation dependent way such that the above probabilities are satisfied.
Q.6 VAMOS DTX scenario in downlink

The purpose of this test case is to verify the VAMOS II mobile receiver performance when the paired VAMOS subchannel user goes into and comes out of DTX. 

The modulation of the downlink VAMOS signal shall be switched between AQPSK (with –10 dB SCPIR) and GMSK according to the following:
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The power of the GMSK burst in the downlink in this test case shall be 10.5 dB lower than the power of the AQPSK burst. The average input signal level over all the bursts at the reference performance for the VAMOS II MS shall be as per the table 1u. The reference performance according to section 6.2.7 shall be applicable for this test case.
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