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3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

8-PSK: modulation type as defined 3GPP TS 45.004 clause 3.

Carrier Frequency: centre of the ARFCN under test.

GMSK: modulation type as defined by 3GPP TS 45.004 clause 2.

GSM: unless otherwise specified, references to GSM include GSM 400, GSM 700, T-GSM 810, GSM 850, GSM 900, DCS1800, PCS 1900, MXM 850 and MXM 1900.

BSS: in the present document, the term BSS (or base station subsystem) applies to both a BTS and integrated BSS. If a separate BSC is required to perform tests on a BTS, the BSC may be regarded as test equipment and the environmental conditions of the BSC need not be controlled.

pico-BTS: as defined in 3GPP TS 45.005. In the present document, this also includes a BSS which incorporates a pico‑BTS.

micro‑BTS: as defined in 3GPP TS 05.05 and 3GPP TS 45.005. In the present document, this also includes a BSS which incorporates a micro‑BTS.

Multicarrier BTS: defined as classes of BTS, characterized by the ability to, in addition to single carrier operation, process two or more carriers in common active components simultaneously, either in multicarrier transmitter only or, in both multicarrier transmitter and multicarrier receiver.

MXM: mixed Mode system. Mixed-mode is defined as a network that deploys both 30 kHz RF carriers and 200 kHz RF carriers in geographic regions where the Federal Communications Commission (FCC) or similar regulations are applied. In the present document MXM 850 and MXM 1900 are defined.

normal BTS: any BTS or BSS as defined by 3GPP TS 05.05 and 3GPP TS 45.005 which is not a micro‑BTS or pico-BTS.

BSSTE: base Station System Test Equipment; see annex B.

manufacturer: in the present document, a reference to a manufacturer shall also apply to an agent of the manufacturer.

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

P‑GSM: primary GSM 900 band.

E‑GSM: extended GSM 900 band (includes P‑GSM band).

R‑GSM: Railways GSM 900 band (includes P‑GSM band and E‑GSM band).

GSM 400: unless otherwise specified, references to GSM 400 include GSM 450 and GSM 480 band.

GSM 700: unless otherwise specified, references to GSM 700 include GSM 710 and GSM 750 band.

Relevant TX band (or relevant transmit band): transmit band defined in subclause 3.3.1 for the frequency band of BTS declared by the manufacturer.

Relevant RX band (or relevant receive band): receive band defined in subclause 3.3.1 for the frequency band of BTS declared by the manufacturer.

Operating band: transmit and receive operating bands together comprise the frequency band supported by the BSS; (see subclause 4.2). 
Base Station RF bandwidth: The instantaneous bandwidth in which a multicarrier BTS transceiver transmits or transmits and receives multiple carriers simultaneously.

Maximum Base Station RF bandwidth: The maximum bandwidth in which a multicarrier BTS transceiver transmits or transmits and receives multiple carriers simultaneously.
Maximum Transmit Filter bandwidth: The maximum bandwidth of the duplexer or the transmit filter used in a Multicarrier BTS when transmitting carriers simultaneously.
Circuit switched logical channels: all the standard GSM logical channels, including traffic channels (TCH), common control channels (RACH) and dedicated control channels (SDCCH, SACCH).

Packet switched logical channels: all the General Packet Radio Services (GPRS) packet data logical channels, including packet traffic channels (PDTCH and PACCH) and packet common control channels (PRACH).

GPRS: any subset of  the packet traffic channels PDTCH/CS-1 to CS-4  and related control channels.

EGPRS: any subset of  the packet traffic channels PDTCH/MCS-1 to MCS-9 and related control channels.

ECSD: any subset of  the E-TCH traffic channels and related control channels.

EGPRS2-A: packet traffic channels utilizing any subset of the packet traffic channels MCS-1 to 6 and PDTCH/UAS-7 to UAS-11 in uplink, together with MCS-1 to 4 and PDTCH/DAS-5 to DAS-12 in downlink, and related control channels. In addition, MCS-7 and MCS-8 may be used in downlink when either the USF or the PAN or both are addressed to one or more EGPRS mobile stations.
EGPRS2-B: packet traffic channels utilizing any subset of the packet traffic channels MCS-1 to 4 and PDTCH/UBS-5 to UBS-12 in uplink, together with MCS-1 to 4 and PDTCH/DBS-5 to DBS-12 in downlink, and related control channels. In addition, MCS-6 to MCS-9, DAS-5, DAS-6, DAS-8, DAS-9, DAS-10 pad, DAS-11, and DAS-12pad may be used in downlink under the conditions specified in 3GPP TS 44.060.
EGPRS2: Any of EGPRS2-A and EGPRS2-B

16-QAM: modulation type as defined 3GPP TS 45.004 clause 4 for EGPRS2-A and clause 5 for EGRPS2-B.

32-QAM: modulation type as defined 3GPP TS 45.004 clause 4 for EGPRS2-A and clause 5 for EGRPS2-B.

QPSK: modulation type as defined 3GPP TS 45.004 clause 5, used in EGPRS2-B.
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4.2
Specified frequency range

The manufacturer shall declare:

-
which of the frequency bands defined in subclause 3.3.1 are supported by the BSS; a BSS may support DCS 1800, GSM 450, GSM 480, PCS 1900, MXM 1900, GSM 850, MXM 850, GSM 700, T-GSM 810 and one of the GSM 900 bands, but shall not be defined as supporting more than one of the GSM 900 bands;

-
the frequency range within the above frequency band(s) supported by the BSS; This frequency range comprises the transmit and receive operating bands.
-
in case of multicarrier BTS, the maximum Base Station RF bandwidth supported by the BSS.
-
in case of multicarrier BTS, the maximum Transmit Filter bandwidth supported by the BSS.
Many tests in the present document are performed with appropriate frequencies in the bottom, middle and top of the operating frequency band of the BTS. These are denoted as RF channels B (bottom), M (middle) and T (top).

When a test is performed by a test laboratory, the ARFCNs 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.

When a test is performed by a manufacturer, the ARFCNs to be used for RF channels B, M and T may be specified by an operator.
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4.10.10
Multicarrier BTS 

If the BTS belongs to a multicarrier BTS class the configuration and number of TRXs to be used in the test corresponds to the configuration and number of active carriers at each transmitting antenna connector (i.e. at each transmitter output of a multicarrier transmitter or transceiver). The tests shall be repeated for each transmitting antenna connector, if connected to a multicarrier transmitter. If the maximum Base Station RF bandwidth is less than the relevant transmit band, and the transmitter is capable of operating on all parts of the relevant transmit band or a declared part of it (operating TX band according to subclause 4.2) by tuning, the transmitter tests are repeated until the whole relevant transmit band or the declared operating band is tested. Similarly, if the maximum Base Station RF bandwidth is less than the relevant receive band, the receiver tests are to be repeated until the whole relevant receive band is tested. 

For a multicarrier BTS, when the test case specifies minimum equal frequency spacing, the carrier spacing of 600 kHz shall be used.

The tests in this specification are based on the testing of multicarrier configurations for the supported numbers of carriers, operating at declared maximum power for each number of carriers equally distributed among the carriers. All supported numbers of carriers shall be included in the tests unless otherwise stated in the test case. Equipment that passes all the tests in this specification shall also comply in other configurations, with unequal distribution of power among the carriers, as long as these configurations are defined within the limits of total power, power control margin and maximum number of carriers in the multicarrier transmitter. To verify this compliance a test case with unequal power distribution shall be tested when stated in the subclause:

· If support of four or more active carriers is declared: two carriers are configured to 2 dB higher power  and  two to 4 dB lower power than the declared maximum power at equal distribution. Any additional carrier shall be configured to the declared maximum power at equal distribution. If one carrier needs to be defined as BCCH carrier according to test case, the carrier with highest power shall be used for BCCH.

· If support of less than four active carriers is declared: One carrier is configured to 2 dB higher power  and  one to 4 dB lower power than the declared maximum power at equal distribution. Any additional carrier shall be configured to the declared maximum power at equal distribution. If one carrier needs to be defined as BCCH carrier according to test case, the carriers with highest power shall be used for BCCH. 

If the BTS belongs to a multicarrier BTS class the manufacturer shall declare whether the equipment complies with multicarrier BTS class 1 or 2 and the corresponding supported combinations of number of carriers, output powers and the maximum Base Station RF bandwidth for the respective class.
In test cases regarding unwanted emissions inband, i.e. including spectrum due to modulation and wideband noise, spurious emissions and Intermodulation attenuation, detector mode AVG or RMS can be used for conformance testing. If the requirements are fulfilled in either detector mode, the tests are sufficient for compliance. The detector mode used, shall be stated in the conformance test report.

The vendor shall declare if the multicarrier BTS supports non-contiguous frequency allocation, defined as an allocation where two groups of frequencies are separated with at least [3.6] MHz.
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6.6.2.6.2
Test Case

a)
The BSS shall be configured with the maximum number of carriers per antenna connector active at their corresponding maximum output power on all time slots. All carriers shall be distributed according to test case b) in subclause 6.12.2 throughout the maximum Base Station RF bandwidth, including the lowest and highest possible RF channels. If a carrier is designated as being a dedicated BCCH, it shall be allocated to RF channel in the middle of the maximum Base Station RF bandwidth. The maximum Base Station RF bandwidth shall include RF channel B and in a repeated test RF channel T. Slow frequency hopping shall be disabled

b)
Each transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same characteristic impedance.


The detecting device shall be configured with a resolution and video bandwidth of 100 kHz. The minimum sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.


The power shall be measured over the BSS operating receive band.

c)
Step b) shall be repeated for the following frequency band:

‑
for a T-GSM 810, GSM 900 or GSM 400 BSS, the band 1 805 – 1 880 MHz.

‑
for a T-GSM 810, DCS1800 or GSM 400 BSS, the band 921 – 960 MHz.
-
for a GSM900, DCS1800 or GSM 400 BSS, the band 851 – 866 MHz.
d)
If the manufacturer declares that the BSS is suitable for the co-siting of GSM 400, GSM900, DCS1800 and T-GSM810 BSSs the following test shall be performed:


Step b) shall be repeated for the following frequency band:

‑
for a T-GSM810, GSM900 or GSM 400 BSS suitable for co-siting with a DCS 1800 BSS, the band 1 710 – 1 785 MHz.

-
for a T-GSM810, DCS1800 or GSM 400 BSS suitable for co-siting with a GSM 900 BSS, the band 876 – 915 MHz.
-
for a GSM900, DCS1800 or GSM 400 BSS suitable for co-siting with a T-GSM810 BSS, the band 806 – 821 MHz.
-
for a T-GSM810, GSM 900 or DCS 1800 BSS suitable for co-siting with a GSM 400 BSS, the bands 450,4 – 457,6 MHz and 478,8 – 486,0 MHz.

e)
The BSS shall be configured as in step a) except that each carrier which is not a dedicated BCCH shall transmit on full power on alternate time slots. The active timeslots should be the same for all TRXs. Either odd or even timeslots may be tested. If slow frequency hopping is supported, each TRX which is not a dedicated BCCH shall hop over the full range of frequencies defined in step a).


The detecting device shall be configured as defined in table 9a. Average detection shall be enabled, and the video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the detecting device, it shall be the maximum available, and at least 1 MHz. 


The power shall be measured over those parts of the frequency range 100 kHz to 12.75 GHz which are outside the BTS relevant transmit band.

f)
If the manufacturer declares that the BSS protects co-coverage GSM 400 systems the following test shall be performed:


Step b) shall be repeated for the following frequency band:

· for a T-GSM810, GSM900 or DCS 1800 BSS, the bands 460,4 – 467,6 MHz and 488,8 – 496,0 MHz.

g)
Test e) is repeated for two cases:  when the carriers not supporting BCCH are located at minimum frequency spacing at RF channel B and upwards and when allocated at RF channel T and downwards. 

Table 9a: Spurious Emissions Measurements outside the transmit band

	Frequency Band
	Frequency offset
	Resolution Bandwidth

	100 kHz ‑ 50 MHz
	
	10 kHz

	50 MHz ‑ 500 MHz and outside the

relevant transmit band
	(offset from the edge of the relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	500 MHz ‑ 12,75 GHz and outside the relevant transmit band
	(offset from the edge of the relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz
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6.6.2.7.2
Test Case

a)
The BSS shall be configured with the maximum number of carriers per antenna connector active at their corresponding maximum output power on all time slots. All carriers shall be distributed according to test case b) in subclause 6.12.2 throughout the maximum Base Station RF bandwidth, including the lowest and highest possible RF channels. If a carrier is designated as being a dedicated BCCH, it shall be allocated to RF channel in the middle of the maximum Base Station RF bandwidth. The maximum Base Station RF bandwidth shall include RF channel B and in a repeated test RF channel T. Slow frequency hopping shall be disabled
b)
Each transmitter antenna connector shall be connected to a spectrum analyser or selective voltmeter with the same characteristic impedance.


The detecting device shall be configured with a resolution and video bandwidth of 100 kHz. The minimum sweep time shall be at least 75 ms and the response shall be averaged over 200 sweeps.


The power shall be measured over the BSS operating receive band.

c)
Step b) shall be repeated for the following frequency band:

‑
for a GSM 850 or PCS 1900 BSS, the band 728 – 763 MHz.

‑
for a GSM 700 BSS or GSM 850 BSS, the band 1 930 – 1 990 MHz.
-
for a GSM700 BSS or PCS 1900 BSS, the band 869 – 894 MHz.
d)
If the manufacturer declares that the BSS is suitable for the co-siting of GSM 700, GSM850 and PCS1900 BSSs the following test shall be performed:


Step b) shall be repeated for the following frequency band:

-
for a GSM850 or PCS 1900 BSS suitable for co-siting with a GSM 700 BSS, the bands 698 – 716 MHz and  777 – 793 MHz.
-
for a GSM 700 or PCS 1900 BSS suitable for co-siting with a GSM 850 BSS, the band 824 – 849 MHz.

-
for a GSM 700 or GSM 850 BSS suitable for co-siting with a PCS 1900 BSS, the band 1 850 – 1 910 MHz.

e)
The BSS shall be configured as in step a) except that each carrier which is not a dedicated BCCH shall transmit on full power on alternate time slots. The active timeslots should be the same for all TRXs. Either odd or even timeslots may be tested. If slow frequency hopping is supported, each TRX which is not a dedicated BCCH shall hop over the full range of frequencies defined in step a).


The detecting device shall be configured as defined in table 9a. Average detection mode shall be enabled, and the video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the detecting device, it shall be the maximum available, and at least 1 MHz. 


The power shall be measured over those parts of the frequency range 100 kHz to 12.75 GHz which are outside the BTS relevant transmit band.

f)
Test e) is repeated for two cases:  when the carriers not supporting BCCH are located at minimum frequency spacing at RF channel B and upwards and when allocated at RF channel T and downwards. 

Table 9a: Spurious Emissions Measurements outside the transmit band

	Frequency Band
	Frequency offset
	Resolution Bandwidth

	100 kHz ‑ 50 MHz
	
	10 kHz

	50 MHz ‑ 500 MHz and outside the

relevant transmit band
	(offset from the edge of the relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	500 MHz ‑ 12,75 GHz and outside the relevant transmit band
	(offset from the edge of the relevant transmit band)
	

	
	( 2 MHz
	30 kHz

	
	( 5 MHz
	100 kHz

	
	( 10 MHz
	300 kHz

	
	( 20 MHz
	1 MHz

	
	( 30 MHz
	3 MHz
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6.12
Wideband noise and intra BSS intermodulation attenuation in multicarrier operation

6.12.1
Test purpose

To verify that the level of intermodulation products produced inside the relevant TX bands for a multicarrier BTS do not exceed the specified limit when multiple carriers are active. The test is not applicable for MXM 850 and MXM 1900.
6.12.2
Test case

If SFH is supported by the BSS, it shall be disabled during this measurement.

a) 
The tests shall be performed per antenna connector for the lowest supported numbers of carriers (≥ 2) and the declared maximum number of carriers transmitting on equal maximum power according to the power declaration for each configuration. In addition the test shall be performed for the test case with unequal power distribution according to subclause 4.10.10 for the declared maximum number of carriers.

The equipment shall be operated at equal and minimum frequency spacing specified for the BSS configuration under test. The test is performed for carriers located around M. 
b)
The MCBTS shall be configured to operate with the declared maximum number of carriers transmitting on equal maximum power according to the power declaration and distributed as described below over the corresponding declared maximum Base Station RF bandwidth, configured to include B. The test is repeated in a configuration where maximum Base Station RF bandwidth includes T. 
In addition, if no third order intermodulation product at any of these configurations occurs within the relevant TX band or the maximum Transmit Filter bandwidth, whichever is smallest, the carrier frequency spacings shall be equally reduced until one of the third order intermodulation product closest to the group of carriers occurs on one of the band edges of the applicable bandwidth, and the test is repeated. When reducing the spacings, both carrier frequency configurations shall be tested: one where the lowest frequency is kept at B and as close as possible to the lower band edge and one where the highest frequency is kept at T and as close as possible to the upper band edge of the relevant transmit band.
c)
If the MCBTS equipment according to the vendor declaration supports non-contiguous frequency allocation as defined in subclause 4.10.10 and four or more carriers, tests shall be performed per antenna connector with two pairs of carriers, located around M with 5.4 MHz separation between the innermost carriers of the pairs and minimum frequency spacing within the pairs.
To distribute the carriers in test case b) the difference between adjacent carrier spacings between the carrier center frequencies shall be maximum ±200kHz and the third order IM products, generated by any combination of two or three frequencies, shall coincide within 400 kHz, measured at the center frequencies of the IM products. Any combination fulfilling these criteria can be used, but the same carrier frequency configuration shall be used when B or T respectively is included in the measurement.
The following procedure applies:

1
Calculate the maximum possible equal frequency spacing (Deq) within the declared maximum Base Station RF bandwidth (RF-BWmax). Note that the center frequencies of the outermost carriers shall be 200 kHz inside the band edges of RF-BWmax.
2
Allocate one carrier at lowest and one at highest frequency possible within the RF-BWmax. 
3
Allocate the remaining carriers at frequencies shifted from one of the outermost carriers by a multiple of Deq with altering offsets. These offsets may be chosen freely to be either 0, + 200 kHz or - 200 kHz but the difference between two adjacent spacings shall be no more than 200 kHz. It is not allowed to set all offsets to 0. In addition the IM spread limits (IM3 to coincide within 400 kHz) shall be fulfilled.
For frequency offsets of more than 6 MHz the average power shall be measured with a bandwidth of 300 kHz. This shall be measured over sufficient time slots to ensure conformance according to methodology of annex A.1. The reference power for relative measurements is the power measured in a bandwidth of 300 kHz for one of the carriers under test.

For frequency offsets in the range 1.8 to 6 MHz the average power shall be measured in a frequency scan mode, with a minimum sweep time of 75 ms and averaged over 200 sweeps. The RF and video filter bandwidth of the measuring instrument shall be 100 kHz. The reference power for relative measurements is the power measured in a bandwidth of 100 kHz for one of the carriers under test.

For measurements at frequency offsets from the active TRX of 1.8 MHz or less the intermodulation product power shall be measured selectively using video averaging over 50 to 90 % of the useful part of the time slot excluding the mid‑amble. The averaging shall be over at least 200 time slots and only active bursts shall be included in the averaging process. The RF and video filter bandwidth of the measuring instrument shall be 30 kHz. The reference power for relative measurements is the power measured in a bandwidth of 30 kHz for one of the carriers under test.

6.12.3
Essential conformance

Test Environment
Normal:

Conformance requirement

For the multicarrier BTS class 1, the average power measured at the centre frequencies of the intermodulation components and at the centre of their adjacent channels (±200 kHz), over a timeslot shall not exceed -70 dBc or -36 dBm if maximum output power per carrier exceeds 33 dBm else -41 dBm, whichever is less stringent, for frequency offsets from uppermost and lowermost active carrier between 0.4 MHz and 10 MHz outside the edge of the relevant Tx band. For the multicarrier BTS class 2, the average power of the measured intermodulation components over a timeslot shall not exceed the values required for multicarrier BTS class 1 except that at the third order intermodulation centre frequencies and at the centre frequencies of their  adjacent channels (±200 kHz) the power of the intermodulation components may increase up to -60 dBc. In the test case with unequal power distribution, the reference for the relative requirements is the power of the carrier with the highest power is applied.


For multicarrier BTS when more than one carrier is active, in the relevant transmit band, at offsets from the uppermost and lowermost wanted signal carrier frequency between 0.4 MHz and 10 MHz outside the edge of the relevant transmit band, the unwanted emission power shall be measured as specified in subclause 6.5.1.


At frequency offsets larger than 1.8 MHz, the unwanted emission shall not exceed the requirements specified in subclause 6.5.1, Continuous Modulation Spectrum, increased by 10*LOG(N) dB where N is the number of active carriers, or the requirement given above for the applicable multicarrier BTS class, whichever is the less stringent.

At frequency offsets less than or equal to 1.8 MHz, the unwanted emissions must fulfil a mask that is defined in the following steps:

1. The dBc values of table a2) (Aj with j=1 to N) are extracted for each carrier, taking into account the output power level of one TRX and the corresponding frequency offset between the measurement frequency point and the respective carrier. For offsets above 1.8 MHz, the dBc value must be reduced by 5 dB to account for the bandwidth conversion from 100 kHz to 30 kHz.

2. The dBc value (Aj with j=N+1) of the IM attenuation defined in sub-clause 6.12 for the respective MCBTS Class has to be derived.

3. The obtained N+1 dBc values are cumulated in the (following way) linear domain:
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4. This procedure has to be done for the following frequency offsets above the uppermost and below the lowermost carriers: 400 kHz, 600 kHz, 1200 kHz and 1800 kHz.

5. For each of these measurement frequency points, the measured spectrum must not exceed the respective unwanted emission mask defined by Acumulated, dBc.

The measurement conditions regarding frequency offsets, detector settings and measurement bandwidths are the same as defined in subclause 6.5.1 for multicarrier BTS. The absolute lower limit in item 6) in subclause 6.5.1.3 apply for all numbers N of active carriers.
At offsets between 600 kHz above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the relevant transmit band, in bands of 200 kHz width centered on a frequency, which is an integer multiple of 200 kHz, in test case a) and b) exceptions are allowed for N active carriers at M= 18 + 3* (N-1) or up to 40 bands, whichever the lowest, up to –36 dBm measured in 100 kHz bandwidth, or the requirement according to the  multicarrier BTS class 1 above, whichever is less stringent. For test case c) the number of allowed exceptions is [8] bands. Such bands, which centre frequency coincides with the centre frequency of third order IM products of any two of the active carriers and corresponding adjacent channels (±200 kHz), shall not be included in counting the exceptions.
6.12.4
Complete conformance

The requirement of essential conformance shall apply.

6.12.5
Requirement reference

3GPP TS 45.005 subclauses 4.2.1 and 4.7.2.
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