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Proposed Values for DARP Performance Requirements 

1. Introduction

This document contains proposed receiver performance requirements to be included in 3GPP TS 45.005 for DARP MS class. The proposed values are based on link-level simulations, and include receiver impairments as well as implementation margins. 

Furthermore, a set of performance values for a conventional receiver is included to illustrate the potential gains of DARP on the GERAN scenario.   

2. Simulation Assumptions

A set of logical channels and test scenarios for DARP were agreed at GERAN #20 ‎[1], and amended at GERAN #21 ‎[2]. The test scenarios are summarized in Table 1.
	Test Scenario
	Interfering Signals
	Interferer Relative Power Level
	Interferer Synchronization
	TSC
	Interferer Delay Range

	DTS-1
	Co-channel 1
	0 dB
	Synchronous
	none
	no delay

	DTS-2
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB

-10 dB

3 dB

-17 dB
	Synchronous
	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
	Synchronous
	rand

none

none

-
	-1 to +4

no delay

no delay

-

	DTS-4
	Co-channel 1
	0 dB *)
	Asynchronous
	none
	74 symbols

	DTS-5
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB *)
-10 dB

3 dB

-17 dB
	Asynchronous
	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.


Table 1: DARP Test Scenarios
Results are provided for the GSM 850/900 and for DCS1800/PCS1900 in the above scenarios.

For CS speech logical channels, the results presented are the C/I1 [dB] at which a class 1A FER of 1% is required, and the corresponding class 1B and class 2 residual BER at that C/I.

For PS data logical channels, the results presented are the C/I1 [dB] at which a BLER of 10% is required, and for signaling logical channels, the results presented are the C/I1 [dB] at which a BLER of 5% is required.

To convert from C/Itot to C/I1 in the GERAN configuration, the relation C/I1 = C/Itot+0,6129 [dB] has been used, while C/Itot and C/I1 are equal in the co-channel interferer case.

3. Results
Simulation length used to obtain the proposed values is between 20,000 and 100,000 blocks depending on test case. The length was adjusted to maintain accuracy better than 0.2dB. After adding the implementation margin the requirements were rounded up to the nearest 0.5dB. 
3.1 TCH/AFS Logical Channels
	
	Synchronous
	
	
	
	Asynchronous
	

	TCH/AFS
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC
	TCH/AFS
	Co-channel
	GERAN configuration, without TSC

	GSM850 & GSM900
	GSM850 & GSM900

	TCH/AFS 12.2 (FER)
	5.0
	10.0
	9.5
	TCH/AFS 12.2 (FER)
	5.5
	9.5

	TCH/AFS 12.2 class Ib (RBER)
	0.54
	0.47
	0.46
	TCH/AFS 12.2 class Ib (RBER)
	0.65
	0.55

	TCH/AFS 10.2 (FER)
	3.5
	8.5
	8.5
	TCH/AFS 10.2 (FER)
	
	

	TCH/AFS 10.2 class Ib (RBER)
	0.13
	0.12
	0.11
	TCH/AFS 10.2 class Ib (RBER)
	
	

	TCH/AFS 7.95 (FER)
	0.5
	6.5
	6.0
	TCH/AFS 7.95 (FER)
	
	

	TCH/AFS 7.95 class Ib (RBER)
	0.25
	0.25
	0.24
	TCH/AFS 7.95 class Ib (RBER)
	
	

	TCH/AFS 7.4 (FER)
	0.5
	6.5
	6.5
	TCH/AFS 7.4 (FER)
	
	

	TCH/AFS 7.4 class Ib (RBER)
	0.12
	0.13
	0.11
	TCH/AFS 7.4 class Ib (RBER)
	
	

	TCH/AFS 6.7 (FER)
	-0.5
	5.0
	5.5
	TCH/AFS 6.7 (FER)
	
	

	TCH/AFS 6.7 class Ib (RBER)
	0.37
	0.35
	0.34
	TCH/AFS 6.7 class Ib (RBER)
	
	

	TCH/AFS 5.9 (FER)
	-1.0
	4.5
	5.0
	TCH/AFS 5.9 (FER)
	0.0
	4.5

	TCH/AFS 5.9 class Ib (RBER)
	0.13
	0.13
	0.12
	TCH/AFS 5.9 class Ib (RBER)
	0.12
	0.13

	TCH/AFS 5.15 (FER)
	-1.5
	4.0
	4.5
	TCH/AFS 5.15 (FER)
	
	

	TCH/AFS 5.15 class Ib (RBER)
	0.16
	0.16
	0.15
	TCH/AFS 5.15 class Ib (RBER)
	
	

	TCH/AFS 4.75 (FER)
	-1.5
	3.5
	4.0
	TCH/AFS 4.75 (FER)
	
	

	TCH/AFS 4.75 class Ib (RBER)
	0.11
	0.12
	0.11
	TCH/AFS 4.75 class Ib (RBER)
	
	


Table 2: C/I1 Required for 1% Class 1a FER
	
	Synchronous
	
	
	
	Asynchronous
	

	TCH/AFS
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC
	TCH/AFS
	Co-channel
	GERAN configuration, without TSC

	DCS1800 & PCS1900
	DCS1800 & PCS1900

	TCH/AFS 12.2 (FER)
	4.0
	9.0
	8.5
	TCH/AFS 12.2 (FER)
	4.5
	8.5

	TCH/AFS 12.2 class Ib (RBER)
	0.74
	0.74
	0.72
	TCH/AFS 12.2 class Ib (RBER)
	0.88
	0.81

	TCH/AFS 10.2 (FER)
	3.0
	7.5
	7.5
	TCH/AFS 10.2 (FER)
	
	

	TCH/AFS 10.2 class Ib (RBER)
	0.14
	0.16
	0.15
	TCH/AFS 10.2 class Ib (RBER)
	
	

	TCH/AFS 7.95 (FER)
	0.0
	5.0
	5.0
	TCH/AFS 7.95 (FER)
	
	

	TCH/AFS 7.95 class Ib (RBER)
	0.32
	0.35
	0.33
	TCH/AFS 7.95 class Ib (RBER)
	
	

	TCH/AFS 7.4 (FER)
	0.0
	5.5
	5.5
	TCH/AFS 7.4 (FER)
	
	

	TCH/AFS 7.4 class Ib (RBER)
	0.14
	0.15
	0.15
	TCH/AFS 7.4 class Ib (RBER)
	
	

	TCH/AFS 6.7 (FER)
	-1.5
	4.0
	4.5
	TCH/AFS 6.7 (FER)
	
	

	TCH/AFS 6.7 class Ib (RBER)
	0.45
	0.49
	0.48
	TCH/AFS 6.7 class Ib (RBER)
	
	

	TCH/AFS 5.9 (FER)
	-1.5
	3.5
	3.5
	TCH/AFS 5.9 (FER)
	-1.0
	3.5

	TCH/AFS 5.9 class Ib (RBER)
	0.15
	0.16
	0.16
	TCH/AFS 5.9 class Ib (RBER)
	0.13
	0.16

	TCH/AFS 5.15 (FER)
	-1.5
	3.0
	3.0
	TCH/AFS 5.15 (FER)
	
	

	TCH/AFS 5.15 class Ib (RBER)
	0.19
	0.20
	0.20
	TCH/AFS 5.15 class Ib (RBER)
	
	

	TCH/AFS 4.75 (FER)
	-2.0
	2.5
	2.5
	TCH/AFS 4.75 (FER)
	
	

	TCH/AFS 4.75 class Ib (RBER)
	0.12
	0.14
	0.14
	TCH/AFS 4.75 class Ib (RBER)
	
	


Table 3: C/I1 Required for 1% Class 1a FER
3.2 TCH/AHS Logical Channels
	
	Synchronous
	
	

	TCH/AHS
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC

	GSM850 & GSM900

	TCH/AHS 7.95 (FER)
	9.0
	13.5
	13.5

	TCH/AHS 7.95 class Ib (RBER)
	0.29
	0.30
	0.30

	TCH/AHS 7.95 class II (RBER)
	1.44
	1.49
	1.43

	TCH/AHS 7.4 (FER)
	8.5
	12.5
	13.0

	TCH/AHS 7.4 class Ib (RBER)
	0.15
	0.15
	0.15

	TCH/AHS 7.4 class II (RBER)
	1.76
	1.81
	1.72

	TCH/AHS 6.7 (FER)
	7.0
	11.5
	11.5

	TCH/AHS 6.7 class Ib (RBER)
	0.20
	0.19
	0.20

	TCH/AHS 6.7 class II (RBER)
	2.46
	2.53
	2.43

	TCH/AHS 5.9 (FER)
	6.0
	10.5
	10.5

	TCH/AHS 5.9 class Ib (RBER)
	0.11
	0.11
	0.11

	TCH/AHS 5.9 class II (RBER)
	3.13
	3.21
	3.11

	TCH/AHS 5.15 (FER)
	4.5
	9.0
	9.0

	TCH/AHS 5.15 class Ib (RBER)
	0.22
	0.22
	0.23

	TCH/AHS 5.15 class II (RBER)
	4.24
	4.46
	4.29

	TCH/AHS 4.75 (FER)
	3.0
	7.5
	7.5

	TCH/AHS 4.75 class Ib (RBER)
	0.13
	0.14
	0.14

	TCH/AHS 4.75 class II (RBER)
	5.28
	5.60
	5.38


Table 4: C/I1 Required for 1% Class 1a FER
	
	Synchronous
	
	

	TCH/AHS
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC

	DCS1800 & PCS1900

	TCH/AHS 7.95 (FER)
	10.0
	14.0
	14.0

	TCH/AHS 7.95 class Ib (RBER)
	0.29
	0.30
	0.29

	TCH/AHS 7.95 class II (RBER)
	1.42
	1.47
	1.41

	TCH/AHS 7.4 (FER)
	9.0
	13.0
	13.0

	TCH/AHS 7.4 class Ib (RBER)
	0.15
	0.15
	0.15

	TCH/AHS 7.4 class II (RBER)
	1.77
	1.79
	1.74

	TCH/AHS 6.7 (FER)
	7.5
	11.5
	11.5

	TCH/AHS 6.7 class Ib (RBER)
	0.20
	0.20
	0.19

	TCH/AHS 6.7 class II (RBER)
	2.48
	2.54
	2.44

	TCH/AHS 5.9 (FER)
	6.0
	10.5
	10.5

	TCH/AHS 5.9 class Ib (RBER)
	0.11
	0.12
	0.11

	TCH/AHS 5.9 class II (RBER)
	3.05
	3.18
	3.07

	TCH/AHS 5.15 (FER)
	5.0
	9.0
	9.0

	TCH/AHS 5.15 class Ib (RBER)
	0.21
	0.23
	0.23

	TCH/AHS 5.15 class II (RBER)
	4.21
	4.37
	4.24

	TCH/AHS 4.75 (FER)
	3.5
	8.0
	8.0

	TCH/AHS 4.75 class Ib (RBER)
	0.14
	0.15
	0.14

	TCH/AHS 4.75 class II (RBER)
	5.27
	5.58
	5.29


Table 5: C/I1 Required for 1% Class 1a FER
3.3 TCH/FS Logical Channels

	
	Synchronous
	
	

	TCH/FS
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC

	GSM850 & GSM900

	TCH/FS (FER)
	4.5
	9.5
	9.5

	TCH/FS class Ib (RBER)
	0.07
	0.07
	0.08

	TCH/FS class II (RBER)
	4.52
	4.30
	3.96

	DCS1800 & PCS1900

	TCH/FS (FER)
	3.5
	9.0
	8.5

	TCH/FS class Ib (RBER)
	0.08
	0.05
	0.08

	TCH/FS class II (RBER)
	5.18
	5.40
	5.19


Table 6: C/I1 Required for 1% Class 1a FER
	
	Asynchronous
	

	TCH/FS
	Co-channel
	GERAN configuration, without TSC

	GSM850 & GSM900

	TCH/FS (FER)
	6.0
	9.5

	TCH/FS class Ib (RBER)
	0.07
	0.07

	TCH/FS class II (RBER)
	4.40
	4.50

	DCS1800 & PCS1900

	TCH/FS (FER)
	5.0
	8.5

	TCH/FS class Ib (RBER)
	0.09
	0.08

	TCH/FS class II (RBER)
	5.30
	5.70


Table 7: C/I1 Required for 1% Class 1a FER
3.4 PDTCH Logical Channels

	
	Synchronous
	
	

	PDTCH
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC

	GSM850 & GSM900

	PDTCH CS-1
	2.0
	7.0
	7.0

	PDTCH CS-2
	6.0
	10.5
	10.5

	PDTCH CS-3
	8.5
	12.5
	12.5

	PDTCH CS-4
	20.0
	21.5
	21.5

	
	
	
	

	PDTCH MCS-1
	3.0
	7.0
	7.0

	PDTCH MCS-2
	5.5
	10.0
	9.5

	PDTCH MCS-3
	11.5
	15.0
	14.5

	PDTCH MCS-4
	18.0
	20.0
	20.0

	DCS1800 & PCS1900

	PDTCH CS-1
	2.0
	6.5
	6.5

	PDTCH CS-2
	6.0
	10.5
	10.5

	PDTCH CS-3
	8.5
	12.5
	13.0

	PDTCH CS-4
	22.5
	23.0
	23.5

	
	
	
	

	PDTCH MCS-1
	2.5
	6.5
	7.0

	PDTCH MCS-2
	6.0
	10.0
	9.5

	PDTCH MCS-3
	12.5
	15.0
	15.5

	PDTCH MCS-4
	20.0
	22.0
	22.0


Table 8: C/I1 Required for 10% Data BLER
3.5 Signalling Logical Channels

	
	Synchronous
	
	

	Signalling
	Co-channel
	GERAN configuration, without TSC
	GERAN configuration, with TSC

	GSM850 & GSM900

	FACCH/F
	2.5
	7.5
	7.5

	SDCCH
	3.5
	8.5
	8.5

	DCS1800 & PCS1900

	FACCH/F
	2.5
	7.0
	7.0

	SDCCH
	3.5
	8.0
	8.0


Table 9: C/I1 Required for 5% Signalling BLER
4. Conclusions
This document has presented the values proposed by Intel for the DARP performance requirements in TS 45.005. 
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