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14.18.9.3
Multiple interferers (DTS-2 / DTS-5)

14.18.9.3.1
Definition

The DARP phase II reference test scenarios DTS-2 and DTS-5 for multiple interferers define a set of interfering signals and the corresponding performance limits. These tests are a measure of the capability of the DARP phase II receivers to receive a wanted modulated signal without exceeding a given degradation due to the presence of these specific unwanted signals.

14.18.9.3.2
Conformance requirement

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 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).

3GPP TS 45.005; clause 6.3.
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.


3GPP TS 45.005; Annex N.

	GSM 900 and GSM 850

	Propagation condition: TU50 (no FH)

	Correlation=0; AGI=0 dB

	Channel type
	C/I

	
	DTS-2
	DTS-5

	PDTCH MCS-1
	1,0
	1,5

	PDTCH MCS-2
	2,5
	2,5

	PDTCH ‘MCS-3
	6,0
	6,0

	PDTCH MCS-4
	11,0
	12,5

	PDTCH MCS-5
	7,0
	8,0

	PDTCH MCS-6
	9,0
	10,5

	PDTCH MCS-7
	13,5
	15,0

	PDTCH MCS-8
	20,0
	20,5

	PDTCH MCS-9
	23,5
	26,5


	DCS 1800 and PCM 1900

	Propagation condition: TU50 (no FH)

	Correlation=0; AGI=0 dB

	Channel type
	C/I

	
	DTS-2
	DTS-5

	PDTCH MCS-1
	1,0
	1,0

	PDTCH MCS-2
	2,5
	2,5

	PDTCH ‘MCS-3
	6,0
	6,0

	PDTCH MCS-4
	11,1
	13,0

	PDTCH MCS-5
	6,5
	7,5

	PDTCH MCS-6
	8,5
	9,5

	PDTCH MCS-7
	14,0
	15,0

	PDTCH MCS-8
	20,5
	22,0

	PDTCH MCS-9
	25,0
	25,5


3GPP TS 45.005 table 2q (excerpt for DTS-2 and DTS-5)

For T-GSM 810 the requirements for GSM 900 shall apply, apart for those parameters for which a separate requirement exists.

3GPP TS 45.005; sub clause 2

14.18.9.3.3
Test purpose

To verify that the MS does not exceed the conformance requirement for different coding schemes under the propagation condition TU50/noFH with an allowance for the statistical significance of the test.

14.18.9.3.4
Test method

14.18.9.3.4.1
Initial condition

The SS is configured as defined in annex N.2 picture N.2.2 of 3GPP 45.005. 

The diversity parameter for the antenna correlation is set to 0 and the antenna gain imbalance (AGI) is set to 0 dB

A call is set up according to the generic call set up procedure for packet switched on an ARFCN in the Mid range, on the maximum number of receive timeslots which the MS is capable to support,  The MS is transmitting at maximum power. The power control parameter ALPHA (α) is set to 0.

The SS establish a downlink TBF.

The SS transmits Standard Test Signal C1 with TSC 0.

In addition to this wanted signal (C1), the SS produces multiple interfering signals for DTS-2 or DTS-5 scenarios as appropriate for the test procedure.

These interferers are:

Identical interferer types for DTS-2 and DTS-5:

-
Co‑channel 2 (ICoCh2): Synchronous co-channel interferer of type I1 as specified in TS 51.010 annex 5.2

-
Adjacent 1 (IAdjCh1): Adjacent channel interferer of type I1 as specified in TS 51.010 annex 5.2

-
AWGN (IAWGN): AWGN interferer of type I3 as specified in TS51.010 annex 5.2

DTS-2 specific interferer:

-
Co‑channel 1 (ICoCh1): Synchronous co-channel interferer of type I1 as specified in TS 51.010 annex 5.2

DTS-5 specific interferer:

-
Co‑channel 1 (ICoCh1): Delayed co-channel interferer of type I5 as specified in TS 51.010 annex 5.2. 

14.18.9.3.4.2
Test Procedure 

14.18.9.3.4.2.1
DTS-2 Procedure
a)
The DTS-2 co-channel interferer signal ICoCh1 is configured according to the DTS-2 configuration.

b)
The co-channel interferer signal ICoCh1 set to -70 dBm.

c)
The power levels of the interferers ICoCh2, IAdjCh1, and IAWGN are set according to table 14.18.9.3.21. The power levels are defined relative to ICoCh1.

d)
The fading characteristics of the wanted signal C1 and the interferer signals ICoCh1, ICoCh2, and IAdjCh1 are set to TU High. No FH applies.

e)
The SS transmits packets using MCS-1 coding on all allocated timeslots.

f)
The SS sets the level of the wanted signal C1 1 dB above the value according to table 14.18.9.3.5-1 and table 14.18.9.3.5-2.

g)
The SS transmits the number of blocks with current coding scheme accordingly with table 14.16-2 and counts the BLER based on the content of the ACK/NACK Description information element (see 3GPP TS 04.60, sub clause 12.3) in the Packet Downlink ACK/NACK as sent from the MS to the SS on the PACCH. The SS resets both counters.
h)
The SS repeats the steps (e) to (h) for each of the coding schemes MCS-2 to MSC-9.

14.18.9.3.4.2.2
DTS-5 Procedure

a)
The DTS-5 co-channel interferer signal ICoCh1 is configured according to DTS-5 configuration.

b)
The SS repeats the steps (b) to (i) identical to the DTS-2 procedure

14.18.9.3.5
Test requirement

The block error ratio calculated by the SS for different channels and under the TU High propagation conditions, shall not exceed the conformance requirement. 

NOTE:
The wanted signal levels derived from calculations using 3GPP TS 45.005 table 2q, shall be set according to the table below.

Table 14.18.9.3.5-1

	GSM 900 and GSM 850

	Type of channel
	DARP II Test Scenario

	
	
	DTS-2
	DTS-5

	PDTCH MCS-1
	C/dBm
	-69,0
	-68,5

	PDTCH MCS-2
	C/dBm
	-67,5
	-67,5

	PDTCH MCS-3
	C/dBm
	-64,0
	-64,0

	PDTCH MCS-4
	C/dBm
	-59,0
	-57,5

	PDTCH MCS-5
	C/dBm
	-63,0
	-62,0

	PDTCH MCS-6
	C/dBm
	-61,0
	-59,5

	PDTCH MCS-7
	C/dBm
	-56,5
	-55,0

	PDTCH MCS-8
	C/dBm
	-50,0
	-49,5

	PDTCH MCS-9
	C/dBm
	-46,5
	-43,5


Table 14.18.9.3.5-2

	DCS 1 800 & PCS 1900

	Type of channel
	DARP II Test Scenario

	
	
	DTS-2
	DTS-5

	PDTCH MCS-1
	C/dBm
	-69,0
	-69,0

	PDTCH MCS-2
	C /dBm
	-67,5
	-67,5

	PDTCH MCS-3
	C /dBm
	-64,0
	-64,0

	PDTCH MCS-4
	C /dBm
	-58,5
	-57,0

	PDTCH MCS-5
	C/dBm
	-63,5
	-62,5

	PDTCH MCS-6
	C/dBm
	-61,5
	-60,5

	PDTCH MCS-7
	C/dBm
	-56,0
	-55,0

	PDTCH MCS-8
	C/dBm
	-49,5
	-48,0

	PDTCH MCS-9
	C/dBm
	-45,0
	-44,5


14.18.10
Latency reductions
14.18.10.1
Minimum Input level for Reference Performance for PAN
14.18.10.1.1
Definition

The minimum input level is the signal level at the MS receiver input at which a certain BLER is met.

14.18.10.1.2
Conformance requirement

1.
The block error rate (BLER) performance for PDTCH/MCS1 to 9 shall not exceed 10 % at input levels according to the table 14.18.10.1-1.
Table 14.18.10.1-1: Input signal level (for MS) at reference performance for GMSK, and 8-PSK with PAN included; 
BTTI and RTTI 
(EGPRS DL)

	All GSM bands

	Type of
	Propagation conditions

	channel
	Static

	PDTCH/MCS -1
	dBm
	[-104,0]

	PDTCH/MCS-2
	dBm
	[-104,0]

	PDTCH/MCS-3
	dBm
	[-101,5]

	PDTCH/MCS-5
	dBm
	[-99,0]

	PDTCH/MCS-6
	dBm
	[-97,0]

	PDTCH/MCS-7
	dBm
	[-94,0]

	PDTCH/MCS-8
	dBm
	[-90,5]


MS, have to be corrected by the following values for the following classes of MS:

	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, QPSK, 8-PSK, 16-QAM and 32-QAM  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


3GPP TS 45.005, table 1o; 3GPP TS 45.005, subclause 6.2
2.
The block error rate (BLER) performance for Piggy-backed ACK/NACK report (PAN) shall not exceed 5 % at input levels according to the table 14.18.10.1-2.
Table 14.18.10.1-2: Input signal level (for MS) at reference performance of PAN for GMSK and8-PSK, (EGPRS DL) ;
BTTI and RTTI

	All GSM bands

	Type of
	Propagation conditions

	Channel
	Static

	PDTCH/MCS-1 to 3
	dBm
	[-104,0]

	PDTCH/MCS-5 to 6
	dBm
	[-101,5]

	PDTCH/MCS-7
	dBm
	[-101,0]

	PDTCH/MCS-8
	dBm
	[-100,5]


MS, have to be corrected by the following values for the following classes of MS:

	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, QPSK, 8-PSK, 16-QAM and 32-QAM  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


3GPP TS 45.005, table 1r; 3GPP TS 45.005, subclause 6.2
3.
The BLER shall not exceed the conformance requirements given in 1 and 2 under extreme conditions; 3GPP TS 45.005, subclause 6.2 and annex D subclauses D.2.1 and D.2.2.

3GPP TS 45.005 subclause 2:

For T-GSM 810 the requirements for GSM 900 shall apply, apart for those parameters for which a separate requirement exists.

14.18.10.1.3
Test purpose

1.
To verify that the MS does not exceed conformance requirement 1 for PDTCH with different coding schemes and under Static propagation conditions with an allowance for the statistical significance of the test.

2.
To verify that the MS does not exceed conformance requirement 2 under Static propagation conditions with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 3 under STATIC propagation conditions for the PDTCH, significance of the test.

14.18.10.1.4
Method of test

Initial conditions 

NOTE 1:
The BA list sent on the BCCH will indicate at least six surrounding cells with at least one near to each band edge. It is not necessary to generate any of these BCCHs but, if provided the signal strengths of BCCHs shall be in the range 15 dBVemf(  ) to xx35 dBVemf(  ). Surrounding cell signal levels and cell reselection parameters are set so that the MS will not try a cell reselection.
NOTE 2:
The ARFCN of any BCCH shall not be co-channel or on adjacent channels to the wanted traffic channel.

NOTE 3:
When frequency hopping is used under static conditions, the traffic channel may fall on any of the ARFCNs defined in clause 6.  When frequency hopping is used under non-static conditions any ARFCNs shall be chosen.

For GMSK and 8-PSK modulations, a downlink TBF is set up according to the generic procedure activated specified in clause 40 for packet switched on an ARFCN in the Mid range. The power control parameter ALPHA (α) is set to 0. The SS shall transmit on the maximum number of receive timeslots. The SS commands the MS to transmit at maximum power.

Test procedure

For GMSK Modulation:

a)
A TBF with FANR and BTTI configuration should be activated.The SS transmits packets under static conditions, using MCS-4 coding at a level of 1 dB above the level given in conformance requirement 1

b)
The SS counts the number of blocks transmitted with MCS-4 and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 3GPP TS 04.60, subclause 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.
c)
The SS counts the number of blocks transmitted with MCS-4 and the number of these blocks not Piggy-backed Ack/Nack (PAN) 
NOTE:
Due to the error rates related to the USF, the MS is likely to occasionally miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can send this message.

d)
Once the number of blocks transmitted with MCS-4 as counted in step c) reaches or exceeds the minimum number of blocks as given in table 14-18-2, the SS calculates the Block error ratio both for conformance requirement 1 and 2. The SS resets both counters.

e)
The SS repeats step a) to d) with the RTTI configuration, the SS does not transmit on the timeslots not allocated to the MS.

f)
The SS repeats steps a) to d) under extreme test conditions.

For 8-PSK Modulation:
a)
A TBF with FANR and BTTI configuration should be activated.The SS transmits packets under static conditions, using MCS-8 coding at a level of 1 dB above the level given in conformance requirement 1

b)
The SS counts the number of blocks transmitted with MCS-8 and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 3GPP TS 04.60, subclause 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.
c)
The SS counts the number of blocks transmitted with MCS-8 and the number of these blocks not Piggy-backed Ack/Nack (PAN)
NOTE:
Due to the error rates related to the USF, the MS is likely to occasionally miss its USF for transmitting the Packet Downlink Ack/Nack. As this requirement is not verified in this part of the test, the SS then again assigns uplink resources so the MS can send this message.

d)
Once the number of blocks transmitted with MCS-8 as counted in step c) reaches or exceeds the minimum number of blocks as given in table 14-18-2, the SS calculates the Block error ratio both for conformance requirement 1 and 2. The SS resets both counters.

d)
The SS repeats step a) to d) with the RTTI configuration, the SS does not transmit on the timeslots not allocated to the MS.

e)
The SS repeats steps a) to e) under extreme test conditions.

14.18.10.1.5
Test requirements

The block error ratio, as calculated by the SS for different channels and under the different propagation conditions, under any combination of normal and extreme test voltages and ambient temperatures, shall not exceed the conformance requirement.

In the case when downlink power control is not used and the output power used on the transmitted blocks is not equal to (BCCH level – Pb) then the MS is not required to fulfil 3GPP TS 45.005 requirements for the first 25 blocks addressed to this MS (3GPP TS 05.08, subclause 10.2.2).
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