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Reference test methods

6.1
General

Annex 1 gives reference test conditions to be used throughout this EN, unless otherwise specified. It consists of a part on general conditions, and a part on normal and extreme test conditions.

Unless otherwise specified, tests are run using the normal test conditions.

If a test is to be run using the extreme test conditions then this is identified in the test description.

For all tests, the MS is connected to the SS. This connection, unless otherwise specified, is to the permanent antenna connector for a MS which is equipped with one, or via the temporary antenna connector defined in annex 1, GC7, for a MS with an integral antenna, and not normally having a means of connecting an external antenna.

6.2
Choice of frequencies in the frequency hopping mode

For the tests using frequency hopping, 38 frequencies are used over

GSM 850:

a 21 MHz band

P-GSM 900:

a 21 MHz band

E-GSM 900:

a [21] MHz band

R-GSM 900:

a 23 MHz band

DCS 1 800:

a 75 MHz band 

PCS 1900:

a 60 MHz band

For the tests using frequency hopping, 14 frequencies are used over

GSM 450:

a 6.4 MHz band

GSM 480:

a 6.4 MHz band 

For the tests using frequency hopping, 24 frequencies are used over


GSM 750:

a 12.4 MHz band

Table 6.1: Hopping frequencies

	
	ARFCN

	GSM 450
	260, 262, 265, 267, 269, 272, 274, 278, 280, 282, 285, 287, 290, 292

	GSM 480
	307, 309, 312, 314, 316, 319, 321, 325, 327, 329, 332, 334, 337, 339

	GSM 750
	444, 447, 450, 451, 455, 457, 459, 463, 464, 467, 471, 475, 479, 482, 483, 486, 489, 490, 494, 496, 498, 502, 503, 505

	GSM 850
	137, 141, 144, 145, 149, 151, 153, 157, 158, 161, 165, 169, 172, 173, 177, 179, 181, 185, 186, 189, 193, 197, 200, 201, 205, 207, 209, 213, 214, 217, 221, 225, 228, 229, 233, 235, 237, 241

	P-GSM900
	10, 14, 17, 18, 22, 24, 26, 30, 31, 34, 38, 42, 45, 46, 50, 52, 54, 58, 59, 62, 66, 70, 73, 74, 78, 80, 82, 86, 87, 90, 94, 98, 101, 102, 106, 108, 110, 114

	E-GSM900
	984, 988, 991, 992, 996, 998, 1000, 1004, 1005, 1008, 1012, 1016, 1019, 1020, 1022, 2, 6, 10, 14, 17, 18, 22, 24, 26, 30, 31, 34, 38, 42, 45, 46, 50, 52, 54, 58, 59, 62, 64

	R-GSM 900
	955, 963, 966, 967, 971, 974, 984, 988, 991, 992, 996, 998, 1000, 1004, 1005, 1008, 1012, 1016, 1019, 1020, 1022, 2, 6, 10, 14, 17, 18, 22, 24, 26, 30, 31, 34, 36, 38, 42, 43, 45

	DCS 1 800
	522, 539, 543, 556, 564, 573, 585, 590, 606, 607, 624, 627, 641, 648, 658, 669, 675, 690, 692, 709, 711, 726, 732, 743, 753, 760, 774, 777, 794, 795, 811, 816, 828, 837, 845, 858, 862, 879

	PCS 1900
	522, 539, 543, 547, 556, 564, 573, 585, 590, 596, 606, 607, 615, 624, 627, 633, 641, 648, 658, 669, 675, 684, 690, 692, 703, 709, 711, 726, 732, 743, 753, 760, 774, 777, 789, 794, 795, 803


NOTE:
The range of frequencies available during tests under simulated fading conditions is restricted by the fading simulator bandwidth.

For the tests using frequency hopping on packet data channels a reduced number of frequencies shall be used for certain bands.

Table 6.2: Packet Data Channel Hopping frequencies

	
	ARFCN

	E-GSM900
	2, 14, 22, 30, 38, 46, 54, 62, 988, 996, 998, 1004, 1012, 1016, 1020, 1022

	DCS 1 800
	522, 564, 585, 606, 625, 648, 669, 690, 709, 726, 743, 760, 777, 795, 816, 837, 858, 879

	PCS 1900
	522, 547, 573, 596, 606, 624, 641, 669, 675, 692, 711, 743, 753, 777, 789, 794, 795, 803


6.3
"Ideal" radio conditions

In this EN the following conditions are referenced by the term "ideal" radio conditions:

No multipath conditions

MS power control level:

	GSM 400:
	
	7

	GSM 700:
	
	7

	GSM 850:
	
	7

	GSM 900:
	
	7

	DCS 1 800:
	
	3

	PCS 1900
	
	3

	RF level to MS:
	63 dBµVemf( )
	(not tests in subclause 14.4, 14.5 or 18.1.4)

	RF level to MS:
	20 dB above reference sensitivity level ( )
	(subclause 14.4 and 14.5)

	RF level to MS:
	28 dBµVemf( )
	(tests in subclause 18.1.4)


6.4
Standard test signals

The standard test signals C0, C1, I0, I1 and I2 as used in this EN, are defined in annex 5.

6.5
Power (control) levels

In this EN, except where explicitly stated otherwise, if the MS is commanded to its minimum power (control) level, the SS is allowed to signal power control level 19 for GSM 400, GSM 700, GSM 850, GSM 900, and 15 for DCS 1 800 and PCS 1900. Furthermore, except where explicitly stated otherwise, if the MS is commanded to its maximum power (control) level, and if MS_TXPWR_MAX_CCH is set to the maximum output power of the MS, the SS is allowed to signal the power control level corresponding to the maximum output power for the power class of the MS. For a GSM 400 or GSM 900 power class 2 MS, the SS is allowed to signal power control level 2.

10.7
Generic procedure for GPRS downlink data transfer

In the test procedures described in this EN, unless otherwise stated in the test description, the Mobile Terminating Data transfer procedure shall be as described in this subclause.

NOTE:
In test cases where a fading profile is required, a different and appropriate ARFCN may be selected, for instance if the fading simulator bandwidth does not allow use of the default ARFCN.

10.7.1
Initial conditions

System Simulator:

-
1 cell, default parameters as specified in section 40.

-
Ideal radio conditions and Timing advance set to 0.

Mobile Station:

-
The MS shall be operated under normal test conditions (see annex 1 TC.2.1)

-
The special Test-SIM (see annex 4) shall be inserted.

-
The MS is GPRS attached with a P-TMSI allocated and the test PDP context2 activated.

10.7.2
Definition of system information messages

See section 40.

10.7.3
Procedure

	Step
	Direction
	Message
	Comments

	1
	
	
	Start an application in the MS that continually reads all received data

	2
	SS -> MS
	PACKET PAGING REQUEST
	Contains P-TMSI of the MS. Sent on PPCH. 

	3
	MS -> SS
	PACKET CHANNEL REQUEST
	ACCESS TYPE = " Page Response ". Received on PRACH.

	4
	SS -> MS
	PACKET UPLINK  ASSIGNMENT 
	Random Reference = pertaining to the message received in step 3. Sent on PAGCH. Single block assignment.

	5
	MS -> SS
	UPLINK RLC DATA BLOCK
	LLC PDU implicitly indicating paging response, containing TLLI in the RLC/MAC header. .

	6
	SS -> MS
	PACKET UPLINK ACK/NACK
	Acknowledge the received RLC data block. Sent on PACCH. Poll bit in the MAC header is set to indicate a valid RRBP.

	7
	MS -> SS
	PACKET CONTROL ACKNOWLEDGEMENT
	As RLC/MAC control block. Received on PACCH.

	8
	SS -> MS
	PACKET DOWNLINK ASSIGNMENT
	Poll bit in the MAC header is set to indicate a valid RRBP. Sent on PCCCH.
TIMESLOT_ALLOCATION arbitrarily chosen but shall not exceed the multislot capabilities of the MS. Other parameters as specified in each test case.

	9
	MS -> SS
	PACKET CONTROL ACKNOWLEDGEMENT
	Received on PACCH.


Note. The MS is always granted a USF whenever the MS is expected to send.

10.7.4
Specific message contents

See section 40.

14.16.1
Minimum Input level for Reference Performance

14.16.1.1
Definition and applicability

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

The requirements and this test apply to MS supporting packet channels.

14.16.1.2
Conformance requirement

1.
The block error rate (BLER) performance shall not exceed 10 % at input levels according to the Table below. 

	Type of
	Propagation conditions

	channel
	static
	TUhigh

(no FH)
	TUhigh

(ideal FH)
	RA

(no FH)
	HT

(no FH)

	GSM 400, GSM 700, GSM 850 and GSM 900

	PDTCH/CS-1
	dBm
	-104
	-104
	-104
	-104
	-103

	PDTCH/CS-2
	dBm
	-104
	-100
	-101
	-101
	-99

	PDTCH/CS-3
	dBm
	-104
	-98
	-99
	-98
	-96

	PDTCH/CS-4
	dBm
	-101
	-90
	-90
	*
	*

	DCS 1 800 and PCS 1900

	PDTCH/CS-1
	dBm
	-104
	-104
	-104
	-104
	-103

	PDTCH/CS-2
	dBm
	-104
	-100
	-100
	-101
	-99

	PDTCH/CS-3
	dBm
	-104
	-98
	-98
	-98
	-94

	PDTCH/CS-4
	dBm
	-101
	-88
	-88
	*
	*



The input levels given in the above Table are referenced to normal GSM 900 MS, and have to be corrected by the following values for other MS:


GSM 400, GSM 700, GSM 850 and GSM 900 small MS



+2 dB


DCS 1800 class 1 or 2 MS




+4 dB


DCS 1800 class 3 and PCS 1900 class 1 or 2 MS

+2 dB


PCS 1900 class 3 MS




0 dB


GSM 05.05, Table 1a; GSM 05.05, 6.2.

2
The block error rate (BLER) performance shall not exceed 1 % at input levels according to the Table below. 

	Type of
	Propagation conditions

	channel
	static
	TUhigh

(no FH)
	TUhigh

(ideal FH)
	RA

(no FH)
	HT

(no FH)

	GSM 400, GSM 700, GSM 850 and GSM 900

	USF/CS-1
	dBm
	< -104
	-103
	-104
	-104
	-104

	USF/CS-2 to 4
	dBm
	< -104
	-104
	-104
	-104
	-104

	DCS 1 800 and PCS 1900

	USF/CS-1
	dBm
	< -104
	-104
	-104
	-104
	-104

	USF/CS-2 to 4
	dBm
	< -104
	-104
	-104
	-104
	-104



The input levels given in the above Table are referenced to normal GSM 900 MS, and have to be corrected by the following values for other MS:


GSM 400, GSM 700, GSM 850 and GSM 900 small MS



+2 dB


DCS 1800 class 1 or 2 MS




+4 dB


DCS 1800 class 3 and PCS 1900 class 1 or 2 MS

+2 dB


PCS 1900 class 3 MS




0 dB


GSM 05.05, Table 1a; GSM 05.05, 6.2.

3.
The BLER shall not exceed the the conformance requirements given in 1. - 2. under extreme conditions; GSM 05.05, 6.2, GSM 05.05, annex D D.2.1, D.2.2.

4.
The reference sensitivity performance specified above need not be met in the following cases:


for MS at the static channel, if the received level on either of the two adjacent timeslots to the wanted exceed the wanted timeslot 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 signals in all cases.


GSM 05.05, 6.2.

5)
For an MS allocated a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the allocated USF, the overall reception shall be such that the MS shall detect the allocated USF in less than 1% of the radio blocks. This requirement shall be met for all input levels up to –40 dBm.


GSM 05.05, 6.4

14.16.1.3
Test purpose

NOTE:
This test is performed under STATIC propagation conditions to allow implicit testing of the ability of the MS to hop over the full band. The tests under dynamic propagation conditions are better suited to test the minimum input level for reference BLER performance conformance but cannot test hopping over the full band due to limited bandwidth of available fading simulators.

1.
To verify that that the MS sends a Packet Not Acknowledge in the Packet Downlink Ack/Nack in case of a the Block Check Sequence indicating a Block Error.

2.
To verify that the MS does not exceed conformance requirement 1 for CS-3 and CS-4 under STATIC, TUhigh, HT and RA propagation conditions with an allowance for the statistical significance of the test.

3.
To verify that the MS does not exceed conformance requirement 2 under HT propagation conditions with an allowance for the statistical significance of the test.

4.
To verify that the MS does not exceed conformance requirement 3 under STATIC, TUhigh, HT and RA propagation conditions for the PDTCH, and HT propagation conditions for the USF, with an allowance for the statistical significance of the test.

5.
To verify that the MS meets the conformance requirements also 1 and 2 for the conditions allowed by conformance requirement 4, with an allowance for the statistical significance of the test.

6.
To verify that the MS meets conformance requirement 5, with an allowance for the statistical significance of the test.

14.16.1.4
Method of test

14.16.1.4.1
Initial conditions

NOTE 1:
The BA list sent on the BCCH and SACCH 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 35 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, the traffic channel may fall on any of the ARFCNs defined in section 6.

NOTE 4:
The PSI1 message is included in the PACCH  when the MS is in packet transfer mode. The PBCCH_CHANGE_MARK value in PSI1 is not changed. This, together with preventing cell reselection as per Note 1, ensures that the MS is highly unlikely to suspend the TBF (GSM 04.60 clause 5.5.1.4.2 Suspension of operation to receive system operation), and thus making the effect of TBF suspension statistically insignificant for the test result.

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, with the MS transmitting at maximum power.

For the ACK/NACK BLER and the BCS BLER parts of the test case, a downlink TBF will be established.

For the USF BLER parts of the test case the Test Mode defined in GSM Rec. 4.14 (para 5.4) will be used for uplink TBF. If the MS is capable of both:

Mode (a) 
transmitting pseudo-random data sequence in RLC data blocks 

Mode (b)
transmitting looped-back RLC data blocks

then Mode (a) will be used. 

If Mode (b) is used then the SS sends the psuedo-random data sequence specified for Mode (a) on the downlink for loopback on the uplink.

14.16.1.4.2
Procedure

a)
The SS transmits packets under TU50 propagation conditions, using CS-3 coding at a level of 1 dB above the level given in conformance reference 1. Out of the 400 blocks transmitted by the SS, 20 blocks are sent with incorrect BCS, at (pseudo) random positions. The SS checks, for the blocks it transmitted with incorrect BCS, whether or not the MS Packet Downlink Ack/Nack as sent by the MS indicates these blocks as not acknowledged.

b)
The SS transmits packets under static conditions, with the MS commanded to hopping mode using the hopping sequence used in clause 6, and using CS-3 coding to the MS on all allocated timeslots, at a level of 1 dB above the level given in the table in conformance requirement 1. On the time slots not allocated to the MS, the SS transmits at a level of 20 dB above above the level given in the table in conformance requirement 1. This implicitly tests adjacent time slot rejection.

c)
The SS counts the number of blocks transmitted with CS-3 and the number of these blocks not acknowledged based on the content of the Ack/Nack Description information element (see 04.60, 12.3) in the Packet Downlink Ack/Nack as sent from the MS to the SS on the PACCH.

Note:
Due to the error rates related to the USF, the MS is likely to occasionaly 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 sent this message.

d)
Once the number of blocks transmitted with CS-3 as counted in step c) reaches or exceeds the minimum number of blocks as given in Table 14-16.2, the SS calculates the Block error ratio. The SS resets both counters.

e)
The SS repeats step b) to d) with the following four fading conditions and hopping modes: TUhigh/noFH, TUhigh/FH, HT/noFH and RA/noFH. For these tests with fading channels , the SS does not transmit on the timeslots not allocated to the MS.

f)
The SS repeats steps b) to e) using CS-4 coding without RA/noFH.

g)
The SS repeats steps b) to f) under extreme test conditions.

h)
This step is only performed for a multislot MS. The SS establishes the normal test conditions with the exceptions in the parameter settings of Packet Downlink Assignment message:

· P0 = 14 dBm

· BTS_PWR_CTRL_MODE
= Mode A

· PR_MODE = B


Furthermore, the SS has to set the PR fields in the MAC headers of each downlink RLC data block to correspond the applied downlink power level, as defined below. The SS repeats steps b) to d) with only one of the active timeslots at 1 dB above the level at which the reference sensitivity performance shall be met, and all other timeslots belonging to the same multislot configuration at a level of 6 dB above this timeslot.

i)
The SS establishes the normal test conditions, and sets the fading function to HT/noFH.

j)
The SS sets the value of the USF/CS-1 such as to allocate the uplink to the MS, transmitting at a level of 1 dB above the level given in the table in conformance requirement 2.

k)
The SS counts the number of times the USF is allocated to the MS, and the number of times the MS does not transmit while being allocated the uplink.

l)
Once the number of USF/CS-1 allocating the uplink for the MS as counted in step k) reaches or exceeds the minimum number of blocks as given in Table 14-16.2, the SS calculates the Block error ratio. The SS resets both counters.

m)
The SS repeats steps j) to l) using USF/CS2 to 4 coding.

n)
The SS repeats steps i) to m) under extreme test conditions.

o)
The SS establishes normal test condition and a static channel. The SS sets the value of the USF/CS-1 to all values randomly, with the exception of the one allocated to the MS, transmitting at 3 dB below the level at which reference performance shall be met, and counts the number of times the MS transmits on the uplink. This is done for 2000 blocks.

14.16.1.5
Test requirements

In step a) the Packet Downlink Ack/Nack as sent by the MS shall indicate every block transmitted by the SS with incorrect BCS as not acknowledged.

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 step o) the MS shall transmit no more than 25 times.

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 GSM 05.05 requirements for the first 25 blocks addressed to this MS. (GSM 05.08, 10.2.2)


NOTE: This is stated in the Rel 99 version of GSM 05.08.
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