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3.2
Symbols

For the purposes of the present document, the following symbols apply: 


Roll-off factor


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel

BWChannel
Channel bandwidth (for E-UTRA)

BWConfig
Transmission bandwidth configuration (for E-UTRA), expressed in MHz, where BWConfig = NRB x 180 kHz in the uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink.

BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF bandwidth
CA_X
CA for band X where X is the applicable E-UTRA operating band

CA_X-Y
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band 
DwPTS
Downlink part of the special subframe (for E-UTRA TDD operation
f
Frequency




(f
Separation between the Base Station RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement

FC
Carrier centre frequency
Ffilter
Filter centre frequency
f_offset 
Separation between the Base Station RF bandwidth edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

FBW RF,high 
Upper RF bandwidth edge, where FBW RF,high = FC,high + Foffset, RAT 

FBW RF,low 
Lower RF bandwidth edge, where FBW RF,low = FC,low - Foffset, RAT
FC,high

Center frequency of the highest transmitted/received carrier.
FC,low

Center frequency of the lowest transmitted/received carrier.

Foffset, RAT
Frequency offset from FC,high to the upper RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

NRB
Transmission bandwidth configuration, expressed in units of resource blocks (for E-UTRA)

PREFSENS

Reference Sensitivity power level
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Figure 3.2-1: Illustration of RF bandwidth related symbols and definitions for Multi-standard Radio.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1]. 

ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage Ratio

ACK
Acknowledgement (in HARQ protocols)

ACS
Adjacent Channel Selectivity

ARFCN
Absolute Radio Frequency Channel Number

AWGN
Additive White Gaussian Noise

BC
Band Category

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station
CA
Carrier Aggregation
CP
Cyclic prefix

CRC
Cyclic Redundancy Check

CW
Continuous Wave

DC
Direct Current

DC-HSDPA
Dual Cell HSDPA

DTX
Discontinuous Transmission

EARFCN
E-UTRA Absolute Radio Frequency Channel Number 

EDGE
Enhanced Data rates for GSM Evolution

EVM
Error Vector Magnitude

FCC
Federal Communications Commission

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU

LNA
Low Noise Amplifier

MCL
Minimum Coupling Loss

MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output

MS
Mobile Station

MSR
Multi-Standard Radio

OFDM
Orthogonal Frequency Division Multiplex

OOB
Out-Of-band

PA
Power Amplifier

PHS
Personal Handyphone System

QAM
Quadrature Amplitude Modulation

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology

RB
Resource Block

RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver

RRC
Root Raised Cosine

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

TT
Test Tolerance

TX
Transmitter 

UARFCN
UTRA Absolute Radio Frequency Channel Number

UE
User Equipment

UEM
operating band Unwanted Emissions Mask
-- NEXT CHANGE –

4.4
Operating bands and band categories

MSR requirements are applicable for band definitions and band numbering as defined in the specifications TS 45.005 [6], TS25.104 [3], TS 25.105 [4] and TS 36.104 [5]. For the purpose of defining the MSR BS requirements, the operating bands are divided into three band categories as follows:

-
Band Category 1 (BC1): Bands for E-UTRA FDD and UTRA FDD operation

-
Band Category 2 (BC2): Bands for E-UTRA FDD, UTRA FDD and GSM/EDGE operation

-
Band Category 3 (BC3): Bands for E-UTRA TDD and UTRA TDD operation

NOTE:
For UTRA TDD, requirements in the present document cover the 1.28 Mcps UTRA TDD option.

The paired and unpaired bands for the three Band Categories are shown in Table 4.4-1 and 4.4-2, together with the corresponding E-UTRA, UTRA and GSM/EDGE band designations. In the present specification, the operating band of an MSR Base Stations is designated using the E-UTRA band number according to the tables.

Table 4.4-1: Paired bands in E-UTRA, UTRA and GSM/EDGE.

	MSR and E‑UTRA Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	1
	I
	-
	1920 MHz 
	–
	1980 MHz 
	2110 MHz 
	–
	2170 MHz
	1

	2
	II
	PCS 1900
	1850 MHz 
	–
	1910 MHz
	1930 MHz 
	–
	1990 MHz
	2

	3
	III
	DCS 1800
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	2

	4
	IV
	-
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	1

	5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	2

	6 (1)
	VI
	-
	830 MHz
	–
	840 MHz
	875 MHz 
	–
	885 MHz
	1 (1)

	7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	1

	8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz 
	–
	960 MHz
	2

	9
	IX
	-
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz 
	–
	1879.9 MHz
	1

	10
	X
	-
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	1

	11
	XI
	-
	1427.9 MHz 
	–
	1447.9 MHz
	1475.9 MHz 
	–
	1495.9 MHz
	1

	12
	XII
	-
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	1

	13
	XIII
	-
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	1

	14
	XIV
	-
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	1

	15
	XV
	-
	Reserved
	
	
	Reserved
	
	
	

	16
	XVI
	-
	Reserved
	
	
	Reserved
	
	
	

	17
	-
	-
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	1 (2)

	18
	-
	-
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	1 (2)

	19
	XIX
	-
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	1

	20
	XX
	-
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	1

	21
	XXI
	-
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	1

	23
	-
	-
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	1 (2)

	24
	-
	-
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	1 (2)

	25
	XXV
	-
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	1

	NOTE 1:
The band is for UTRA only.

NOTE 2:
The band is for E-UTRA only.


Table 4.4-2: Unpaired bands in E-UTRA and UTRA.

	MSR and E‑UTRA Band number
	UTRA Band number
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	f)
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3

	41
	 - 
	2496 MHz 
	–
	2690 MHz
	2496 MHz 
	–
	2690 MHz
	3

	42
	 -
	3400 MHz 
	–
	3600 MHz
	3400 MHz 
	–
	3600 MHz
	3

	43
	 -
	3600 MHz 
	–
	3800 MHz
	3600 MHz 
	–
	3800 MHz
	3


E-UTRA is designed to operate for the carrier aggregation bands defined in Tables 4.4-3 to 4.4-4.

Table 4.4-3. Intra-band contiguous carrier aggregation bands

	CA Band
	E-UTRA operating band

	
	

	CA_1
	1

	CA_40
	40


Table 4.4-4. Inter-band non-contiguous carrier aggregation bands

	CA Band
	E-UTRA operating bands

	
	

	CA_1-5
	1

	
	5


4.4.1
Band category 1 aspects (BC1)

BC1 requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edges (Foffset, RAT) as defined in Table 4.4.1-1. 

Table 4.4.1-1: Foffset, RAT for band category 1

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA
	2.5 MHz


4.4.2
Band category 2 aspects (BC2)

BC2 requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edges (Foffset, RAT) as defined in Table 4.4.2-1. 

Table 4.4.2-1: Foffset, RAT for band category 2

	RAT
	Foffset, RAT

	E-UTRA
	BWChannel/2 

	UTRA
	2.5 MHz

	GSM/EDGE
	200 kHz


4.4.3
Band category 3 aspects (BC3)

BC3 requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edges (Foffset, RAT) as defined in Table 4.4.3-1. 

Table 4.4.3-1: Foffset, RAT for band category 3

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel /2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel /2

	1.28 Mcps UTRA TDD
	1 MHz


4.5
Channel arrangement

4.5.1
Channel spacing

The GSM/EDGE carrier spacing is 200 kHz [5].

The nominal UTRA FDD channel spacing is 5 MHz. The nominal channel spacing is 1.6 MHz for the 1.28 Mcps UTRA TDD Option. These can be adjusted to optimise performance in a particular deployment scenario [2,3].

In E-UTRA the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario [4].
4.5.1A
CA Channel spacing

For intra-band contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. 
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
4.5.2
Channel raster

The GSM/EDGE channel raster is 200 kHz for all bands [5].

The UTRA FDD and TDD channel raster is 200 kHz for all bands, which means that the centre frequency must be an integer multiple of 200 kHz. In addition a number of additional centre frequencies are specified according to [2,3], which means that the centre frequencies for these channels are shifted 100 kHz relative to the general raster.

The E-UTRA channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz [4].

4.5.3
Carrier frequencies and numbering

The carrier frequencies and corresponding numbering is defined for each RAT in the respective specifications TS 36.104 [5] TS 25.104 [3], TS 25.105 [4] and TS 45.005 [6]. In the context of MSR, the frequency numbering scheme for each RAT will remain.

-
The E-UTRA carrier frequency numbering (EARFCN) is defined in subclause 5.7 of TS 36.104 [5].

-
The UTRA FDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.104 [3]. 

-
The UTRA TDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.105 [4]. 

-
The GSM/EDGE carrier frequency numbering (ARFCN) is defined subclause 2 of TS 45.005 [6].

NOTE:
The numbering schemes for UTRA FDD and TDD are not coordinated, while both are called UARFCN.

4.6
Manufacturer's declarations of regional and optional requirements

4.6.1
Operating band and frequency range

The manufacturer shall declare which operating band(s) specified in clause 4.4 that is supported by the BS under test and if applicable, which frequency ranges within the operating band(s) that the Base Station can operate in. Requirements for other operating bands and frequency ranges need not be tested.
The manufacturer shall declare which operating band(s) specified in clause 4.4 are supported by the BS under test for carrier aggregation.
4.6.2
Spurious emissions category

The manufacturer shall declare one of the following:

a)
The BS is tested against Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [13]. In this case

-
conformance with the spurious emissions requirements in clause 6.6.1.5.1 is mandatory, and the requirements specified in clause 6.6.1.5.2 and 6.6.1.5.3 need not be demonstrated.

b)
The BS is tested against Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [12]. In this case,

-
conformance with the spurious emissions requirements in clause 6.6.1.5.2 and 6.6.1.5.3 (for BC2) are mandatory, and the requirements specified in clause 6.6.1.5.1 need not be demonstrated. 

4.6.3
Additional operating band unwanted emissions

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.2.4 of TS 37.104 [2] apply. If this is the case, conformance with the applicable emission limits shall be demonstrated. 

NOTE: 
For the emission limits established by FCC Title 47 [12] , there is no test method or requirement defined in the present specification. 

For a BS declared to support Band 20 and to operate in geographic areas within the CEPT in which frequencies are allocated to broadcasting (DTT) service, the manufacturer shall additionally declare the following quantities associated with the applicable test conditions of Table 6.6.2.5.4.4-1 and information in annex G of TS 36.104 [5] :

PEM,N

Declared emission level for channel N 

P10MHz

Maximum output Power in 10 MHz

Conformance with the declared emission level PEM,N shall be demonstrated.

4.6.4
Co-existence with other systems

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another band are deployed. If this is the case, conformance with the applicable test requirement for spurious emissions specified in clause 6.6.1.5.5 shall be demonstrated.

4.6.5
Co-location with other Base Stations

The manufacturer shall declare whether the BS under test is intended to operate co-located with Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA operating in another band. If this is the case, 

-
Conformance with the applicable test requirement for spurious emissions specified in clause 6.6.1.5.6 shall be demonstrated.

-
Conformance with the applicable test requirement for receiver blocking specified in clause 7.5.5.2 shall be demonstrated.

4.7
Capability set definition and manufacturer's declarations of supported RF configurations

4.7.1
Definition of Capability Sets (CS)

Capability set is defined as the BS capability to support certain RAT combinations.

The manufacturer shall declare the supported capability set(s) according to Table 4.7.1-1. 

Table 4.7.1-1 Capability sets

	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC, CA)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2

	NOTE: 
MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT


The applicable test configurations for each RF requirement are defined in sub-clause 5.1 and 5.2 for the declared capability set(s).

NOTE:
Not every supported configuration within a CS is tested, but the tables in sub-clause 5.1 and 5.2 provide a judicious choice among the supported configurations and test configurations to ensure proper test coverage.

4.7.2
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

a)
General Parameters:

●
The supported operating bands defined in subclause 4.4. 

●
The frequency range within the above frequency band(s) supported by the BS.

●
Supported capability set



●
Maximum supported power difference between carriers

●
Total number of supported carriers 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, the manufacturer shall declare the following additional parameters:

●
The reduced number of supported carriers at the rated total output power in Multi-RAT operations (i.e. < total number of supported carriers) 

●
The reduced total output power at the total number of supported carriers in Multi-RAT operations (i.e. < rated total output power)
b)
Parameters related to operation of GSM:

●
The maximum number of supported GSM carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with GSM carriers only

●
The rated output power per GSM carrier for each supported number of GSM carriers up to the maximum, for the case that all carriers are operated at the same nominal output power. The declaration shall be given for each supported modulation.

c)
Parameters related to operation of UTRA:

●
The maximum number of supported UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with UTRA carriers only

●
The rated output power for UTRA as a sum of all UTRA carriers

●
The rated output power per UTRA carrier

d)
Parameters related to operation of E-UTRA:

●
Which of the E-UTRA channel bandwidths specified in TS 36.104 [5] subclause 5.6 are supported

●
The maximum number of supported E-UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only

●
The rated output power for E-UTRA as a sum of all E-UTRA carriers

●
The rated output power per E-UTRA carrier
●
The supported component carrier combinations at nominal channel spacing within each operating band.
4.8
MSR test configurations

The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.7.

For test configurations used in receiver tests only the outermost carriers need to be generated by the test equipment. 

The applicable test models for generation of the carrier transmit test signal are defined in subclause 4.9.2.

4.8.1
TC1: UTRA multicarrier operation

The purpose of TC1 is to test UTRA multi-carrier aspects.

4.8.1.1
TC1a generation

TC1a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place two UTRA FDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately place a UTRA FDD carrier adjacent to the already placed carriers at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.1.2
TC1b generation

TC1b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place two UTRA TDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately place a UTRA TDD carrier adjacent to the already placed carriers at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.1.3
TC1 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated output power for UTRA according to the manufacturer’s declaration in subclause 4.7.2 c).

4.8.2
TC2: E-UTRA multicarrier operation

The purpose of the TC2 is to test E-UTRA multi-carrier aspects.

4.8.2.1
TC2 generation

TC2 is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the RF bandwidth. The specified FOffset-RAT shall apply. 

●
For transmitter tests, select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other starting fromthe high RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5 shall apply. The specified FOffset-RAT shall apply.

●
If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

4.8.2.2
TC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).

4.8.3
TC3: UTRA and E-UTRA multi RAT operation

The purpose of TC3 is to test UTRA and E-UTRA multi-RAT aspects.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC3 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

Tests that use TC3 shall be performed using both instances 1) and 2) of TC3.

4.8.3.1
TC3a generation

TC3a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select an FDD UTRA carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately add FDD UTRA carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the RF bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.3.2
TC3b generation

TC3b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select a UTRA TDD carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply.

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately add UTRA TDD carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the RF bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.3.3
TC3 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 c) and d).

4.8.4
TC4: BC2 transmitter operation

The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter. 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC4 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC4 shall be performed using both instances 1) and 2) of TC4, except tests for modulation accuracy in which only TC4 according to 2) shall be used.

4.8.4.1
TC4a generation

TC4a is only applicable for a BS that supports UTRA and GSM. TC4a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.. 

●
Place two UTRA FDD carriers in the middle of the RF bandwidth. If two UTRA FDD carriers do not fit, place only one.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA FDD carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.2
TC4b generation

TC4b is only applicable for a BS that supports E-UTRA and GSM. TC4b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
 Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

●
 Place two 5 MHz E-UTRA carriers in the middle of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if two carriers do not fit place only one carrier.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.3
TC4c generation

TC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. TC4c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

●
Place one 5 MHz E-UTRA carrier and one UTRA carrier in the middle of the RF bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.4
TC4d generation

TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4d is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

●
The RF bandwidth shall be adjacent to the high end of the frequency range supported by the BS.

●
Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one UTRA carrier adjacent to the high end of the RF bandwidth. The specified FOffset-RAT shall apply.

4.8.4.5
TC4e generation

TC4e is only applicable for a BS that supports E-UTRA and GSM. TC4e is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4e is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

●
The RF bandwidth shall be adjacent to the high end of the frequency range supported by the BS.

●
Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one 5 MHz E-UTRA carrier adjacent to the high end of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified FOffset-RAT shall apply.

4.8.4.6
TC4 power allocation

a)
Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 

b)
In case that TC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).

If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.

4.8.5
TC5: BC2 receiver operation

4.8.5.1
TC5a generation

TC5a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a UTRA FDD carrier at the high RF bandwidth edge. The specified FOffset-RAT shall apply.

4.8.5.2
TC5b generation

TC5b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a 5MHz E-UTRA carrier at the high RF bandwidth edge. If the BS does not support 5 MHz channel BW select the narrowest supported channel BW. The specified FOffset-RAT shall apply.

4.8.6
TC6: Single carrier for receiver tests

4.8.6.1
TC6a generation

TC6a is constructed using the following method:

●
Place a single UTRA carrier in the middle of the maximum supported RF bandwidth.

4.8.6.2
TC6b generation

TC6b is constructed using the following method:

●
Place the narrowest supported E-UTRA carrier in the middle of the maximum supported RF bandwidth.

4.8.6.3
TC6c generation

TC6c is constructed using the following method:

●
Place a single UTRA TDD carrier in the middle of the maximum supported RF bandwidth.

4.9


RF channels and test models 

4.9.1 
RF channels

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

For the test of certain RF requirements the present specification refers to test procedures defined in the single-RAT specifications. In this case, the interpretation of the RF channels to be tested shall be according to the following definitions:

B: maximum RF bandwidth located at the bottom of the supported frequency range in the operating band, the channel to be tested located at the bottom of the maximum RF bandwidth

M: maximum RF bandwidth located in the middle of the supported frequency range in the operating band, the channel to be tested located in the middle of the maximum RF bandwidth

T: maximum RF bandwidth located at the top of the supported frequency range in the operating band, the channel to be tested located at the top of the maximum RF bandwidth





When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band and the channel numbers to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.9.2
Test models

a)
Unless otherwise stated, carriers within MSR test configurations used for transmitter tests shall be configured as follows:

-
UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [10] subclause 6.1.1.1.

-
UTRA TDD carriers shall be configured according to Table 6.1A as defined in TS 25.142 [12] subclause 6.2.4.1.2.

-
E-UTRA carriers shall be configured according to E-TM1 as defined in TS 36.141 [9] subclause 6.1.1.1.

-
GSM carriers shall use GMSK modulation as defined in TS 51.021 [11] clause 6.2.2.

b)
The configuration of the carriers in test configurations used for testing modulation quality and frequency error shall be as follows:

-
For the case that modulation accuracy is measured for UTRA FDD, the UTRA FDD carriers shall be configured according to the supported TM1, TM4 and if HS-PDSCH transmission using 16QAM is supported also TM5 as defined in TS 25.141 [10] subclause 6.1.1.1, 6.1.1.4 and 6.1.1.4A whilst any remaining carriers from other RAT(s) shall be configured according to a). 

-
For the case that modulation accuracy is measured for UTRA TDD, the UTRA TDD carriers shall be configured according to the supported modulation in Table 6.2A, Table 6.39A, Table 6.39B, Table 6.39C, Table 6.39D, Table 6.40A, Table 6.40B, Table 6.41A, Table 6.41B as defined in TS 25.142 [12] subclause 6.3.4, 6.8.1, 6.8.2 and 6.8.3 whilst any remaining carriers from other RAT(s) shall be configured according to a).

-
For the case that modulation accuracy is measured for E-UTRA, the E-UTRA carriers shall be configured according to the supported E-TM3.1, E-TM3.2, E-TM3.3 and E-TM2 as defined in TS 36.141 [9] subclause 6.1.1.4, 6.1.1.5, 6.1.1.6 and 6.1.1.3 whilst any remaining carriers from other RAT(s) shall be configured according to a).

-
For the case that modulation accuracy is measured for GSM, the GSM carriers shall be configured for the supported modulation according to TS 51.021 [11] clause 6.2.2 whilst any remaining carriers from other RAT(s) shall be configured according to a).
For the test of certain RF requirements clause 5 refers to the test configurations as defined in the single-RAT specifications. In this case, the transmitter test signals and test models as defined within the referred test specification for the RF requirement shall be used.
-- NEXT CHANGE –

6.6.3
Occupied bandwidth


6.6.3.1
Definition and applicability

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [15].

The value of /2 shall be taken as 0.5%.

6.6.3.2
Minimum requirements

The minimum requirement is in TS 37.104 [2] subclause 6.6.3.

6.6.3.3
Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also ITU-R Recommendation SM.328 [15]. The test purpose is to verify that the emission of the BS does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.6.3.4
Method of test

For this requirement Tables 5.1-1 and 5.1-2 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.5.1.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.6.1.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.6.1.4.

6.6.3.5
Test requirement 

The occupied bandwidth shall be less than the values listed in Table 6.6.3.5-1. For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth.
Table 6.6.3.5-1: Occupied bandwidth

	RAT
	Occupied bandwidth limit

	E-UTRA
	BWChannel

	UTRA FDD
	5 MHz

	1.28 Mcps UTRA TDD
	1.6 MHz


-- END OF CHANGES –
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