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3.5
Conventions on electrical terms

3.5.1
Radio Frequency (RF) input signal level

In general, the RF input signal level to the MS is expressed in terms of the received field strength E in dBµV/m (assuming a 0 dBi gain antenna). This is related to the power level P in dBm by the following formula (see 3GPP TS 05.05):

GSM 450:
E (dBµV/m) = P (dBm) + 130.5 (calculated for a frequency of 460 MHz).

GSM 480:
E (dBµV/m) = P (dBm) + 130.5 (calculated for a frequency of 460 MHz).

GSM 710:
E (dBµV/m) = P (dBm) + 134.9 (calculated for a frequency of 770 MHz).

GSM 750:
E (dBµV/m) = P (dBm) + 134.9 (calculated for a frequency of 770 MHz).

T-GSM 810:
E (dBµV/m) = P (dBm) + 135.6 (calculated for a frequency of 831 MHz).

GSM 850:
E (dBµV/m) = P (dBm) + 135.9 (calculated for a frequency of 859 MHz).

GSM 900:
E (dBµV/m) = P (dBm) + 136,5 (calculated for a frequency of 925 MHz).

R-GSM 900:
E (dBµV/m) = P (dBm) + 136,5 (calculated for a frequency of 925 MHz).

ER-GSM 900:
E (dBµV/m) = P (dBm) + 136,5 (calculated for a frequency of 925 MHz).

DCS 1 800:
E (dBµV/m) = P (dBm) + 142,3 (calculated for a frequency of 1 795 MHz).

PCS 1 900:
E (dBV/m) = P (dBm) + 142,9 (calculated for a frequency of 1 920 MHz).

According to annex 1 subclause A.1.1.5.3, in all tests in which a handheld MS normally only equipped with integral antenna is the unit under test, the equivalent input signal level into a temporary test connector is determined from:

Ein

= Ereq + F;

where:


Ein
= input signal level to a temporary antenna connector (dBµVemf);


Ereq
= signal level required by the test (dBµVemf);


F
= coupling factor (dB) at the respective ARFCN.

Since F has to be determined by each test house individually, Ein cannot be given as a figure in test procedures.

If the case of integral antenna is applicable, the input signal level is then expressed in the test procedures as:

Ereq dBµVemf(  );

where the empty parenthesis is to be read as Ein.

Alternatively, the input signal level to the MS at the antenna connector can be expressed in dBµVemf(  ). This is related to the power level P in dBm by the following formula, assuming a 50 ( antenna connector:

Input signal level (dBµVemf(  )) = P(dBm) + 113.

3.5.2
Reference sensitivity level

In the present document the term:

Reference Sensitivity level ( )

is used to indicate that the SS establishes reference sensitivity level taking account of any loses associated with the RF connection to the MS.

3.5.3
Power level of fading signal

The power level of a fading signal is defined as the total signal level averaged over time.

3.6
Terms on test conditions

Unless otherwise stated, all Test Cases in this document apply to all the frequency bands mentioned in this section.

The MNC values used in this document have either 2 digits or 3 digits according to Frequency Band – see Table 3.1

Table 3.1: MNC values

	Band
	MNC value

	GSM 450, GSM 480, GSM 900, DCS 1 800
	2 digits

	Otherwise
	3 digits


3.6.1
Radio test conditions

The radio propagation conditions refer to multipath propagation models of 3GPP TS 05.05.

They are expressed by typical profiles:

-
static;

-
rural area

(RA);

-
hilly terrain

(HT);

-
urban area

(TU); or for

-
equalization test
(EQ).

The non-static profiles are also related to typical speeds of movement of the MS expressed in km/h, e.g. TU1,5, TU3, TU50, HT100, EQ50.

In the present document the following conventions are used.

Table 3.2

	Term
	for GSM 400

represents
	for GSM 700 represents
	For GSM 850 and GSM 900 represents 
	for DCS 1800 and PCS 1 900 represents

	RA
	RA500
	RA300
	RA250
	RA130

	HT
	HT200
	HT120
	HT100
	HT100

	TUhigh
	TU100
	TU60
	TU50
	TU50

	TUlow
	TU6
	TU3.6
	TU3
	TU1,5

	EQ
	EQ100
	EQ60
	EQ50
	EQ50


For tests using ARFCN ranges the following table 3.3 and shall be used.

Table 3.3

	
	Term

	Band
	Low ARFCN range
	Mid ARFCN range
	High ARFCN range

	GSM 450
	259 to 261 
	275 to 277 
	291 to 293

	GSM 480
	306 to 308
	322 to 324
	338 to 340

	GSM 710
	438 to 452
	472 to 474
	507 to 511

	GSM 750
	438 to 452
	472 to 474
	507 to 511

	T-GSM 810
	438 to 452
	472 to 474
	507 to 511

	GSM 850
	128 to 132
	188 to 192
	247 to 251

	P-GSM 900
	1 to 5
	60 to 65
	120 to 124

	E-GSM 900
	975 to 980
	60 to 65
	120 to 124

	R-GSM 900
	955 to 960 (R-GSM) and 
975 to 980 (E-GSM)
	60 to 65
	120 to 124

	ER-GSM 900
	940 to 945 (ER-GSM) and 
975 to 980 (E-GSM)
	60 to 65
	120 to 124

	DCS 1800
	513 to 523
	690 to 710
	874 to 884

	PCS 1900
	513 to 523
	650 to 670
	799 to 809


NOTE 1:
For definitions of GSM 450, GSM 480, GSM 710, GSM 750, T-GSM 810, GSM 850, P-GSM 900, DCS 1 800, PCS 1 900, E‑GSM 900 and R-GSM 900 refer to 3GPP TS 05.05.

NOTE 2:
In the present document the term "GSM 900" is used to cover the primary GSM band, the extended GSM band and the railway-GSM band.

NOTE3:
For R-GSM and ER-GSM, two low ARFCN ranges are defined. Unless specified otherwise for a specific test the ARFCN range defined for E-GSM900 MS is used for the testing of MS supporting the R-GSM 900 frequency range.

NOTE4:
GSM 710 and T-GSM 810 use dynamic ARFCN mapping. The numbering scheme choosen here is the same as that for GSM 750 for ease of specifiying default message contents.

4
Test Equipment

4.1
Terms used to describe test equipment in the present document

In order to perform MS conformity testing, the use of test equipment is necessary to provide the MS with stimulus signals and to analyse and record the resulting responses.

Throughout the present document the term "System Simulator" is used to describe the suite of test equipment required to interact with the following MS interfaces:

-
antenna;

-
acoustic;

-
data port;

-
power supply;

-
DAI.

The term "SIM simulator" is used to describe the test equipment required to interact with the SIM/ME interface.

A "test SIM" has the physical characteristics of a standard SIM card, (see 3GPP TS 11.11) with specific parameters defined in annex 4.

4.2
Functional requirements of test equipment

The present document does not include a functional description of the test equipment required to perform the tests. These requirements should be deduced from the test descriptions and the information in annex 5.

Annex 5 describes the requirements for the test equipment which cannot be derived from, and which are assumed in, the conformance test descriptions described in the present document. Specifically, stimulus setting and measurement uncertainty requirements are defined in annex 5.

5
Testing methodology in general (layers 1, 2, and 3)

5.1
Testing of optional functions and procedures

Any function or procedure which is optional, as indicated in the present document , may be subject to a conformance test if it is implemented in the MS.

A declaration by the apparatus supplier (PICS/PIXIT) is used to determine whether an optional function/procedure has been implemented.

5.2
Test interfaces and facilities

The air interface (Um reference point) provides the main test interface for the purpose of performing conformance tests.

The SS layer 2 and layer 3 shall react with the MS on the air interface in accordance with the BSS requirements in the 3GPP TS 04.xx and 05.xx series recommendations, except where the description defines otherwise.

The provision of the following special conformance test facilities is mandatory where applicable:

-
support of special conformance test functions, which are enabled by the insertion of a dedicated SIM for testing (test-SIM);

-
provision of a Digital Audio Interface (only for MS which support speech services, or alternate speech/data services);

-
for equipment which does not have a permanent external 50 ( connector, a temporary 50 ( antenna connector shall be provided in accordance with the requirements of annex 1 GC7;

-
for MS supporting diversity, or for any other reason having more than one RF connector (or temporary connector in the case of integral antenna MS) the manufacturer shall supply coupling and / or terminating devices so that the tests can be performed via a single transmit / receive RF connection.

Furthermore, an optional Electrical Man Machine Interface (EMMI), is specified.

These special conformance test facilities, with the exception of the temporary antenna connector, are described in subclause 36.1.

Actions at the user side of the equipment under test (i.e. at the man-machine Interface, at the S- or R- interface, at the SIM-interface, execution of higher layer processes in the case of data services) are used to invoke actions at layers 1, 2 and 3 of the Dm-channel protocol within the equipment under test.

5.3
Different protocol layers

The conformance tests for each layer of the Dm-channel protocol are specified separately and the test configuration(s) to be used in testing each layer is specified in the subclause of the present document relating to the conformance tests for that layer.

5.4
Information to be provided by the apparatus supplier

The apparatus supplier shall provide two kinds of information:

-
information with respect to the protocol: Protocol Implementation Conformance Statement (PICS);

-
information with respect to the man machine interface: Protocol Implementation Extra Information required for Testing (PIXIT).

The complete list of the information to be provided by the apparatus supplier is a matter between the apparatus supplier and the test house but an example of the information to be supplied is given in informative annex 3 of the present document.

5.5
Definitions of transmit and receive times

The time a burst is received or transmitted is defined to be in the middle of the burst, i.e. transition from Bit Number BN74 to BN75 for all bursts except random access bursts, the middle of which is the transition from BN48 to BN49.

The reception/transmission time of speech or data blocks or a signalling frame (layer 2 and layer 3) is defined to be the reception/transmission time of the last burst containing part of the block or frame.

The start of a layer 2 or 3 frame is defined to be the time of the first burst containing part of the layer 2 or 3 frame. (The time of a burst is defined to be in the middle of the burst.)

The end of a layer 2 or 3 frame is defined to be the time of the last burst containing part of the layer 2 or 3 frame.

6
Reference test methods

6.1
General

Annex 1 gives reference test conditions to be used throughout the present document, 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;

ER-GSM 900:
a 23 MHz band;

DCS 1 800:
a 75 MHz band;

PCS 1 900:
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 710:
a 12.4 MHz band.

GSM 750:
a 12.4 MHz band.

T-GSM 810:
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 710, GSM 750, 

T-GSM 810
	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, 1 000, 1 004, 1 005, 1 008, 1 012, 1 016, 1 019, 1 020, 1 022, 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,

ER-GSM 900
	955, 963, 966, 967, 971, 974, 984, 988, 991, 992, 996, 998, 1 000, 1 004, 1 005, 1 008, 1 012, 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 1 900
	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 1 900
	522, 547, 573, 596, 606, 624, 641, 669, 675, 692, 711, 743, 753, 777, 789, 794, 795, 803


