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1. Introduction

During previous meetings, test configurations have been discussed extensively. A new version of MSR conformance testing specification, TS 37.141 V0.3.0 (2010-02) was approved in the RAN4 meeting #54. One open issue is for Test configuration TC4, there are currently two alternatives under RAN4 consideration. In this paper we give our proposal on TC4 based on the three principles in [1].
2. Discussion

Based on the three principles in [1], the TC4a can be constructed using the following method:
1) The RF bandwidth should be the declared maximum supported RF bandwidth (RF_BWmax).
2) The number of carriers should be the declared maximum number of supported carriers. After satisfying the condition that there is at least one UTRA FDD carrier, as many GSM carriers as possible are allocated to occupy the remaining number of carriers. If there are more carriers than the maximum number of supported GSM carriers that can be allocated, the remaining number of carriers is allocated to UTRA. Through this method the number of GSM carriers (Num_gsm) and the number of UTRA carriers (Num_utra) to be tested are decided.

3) All the UTRA FDD carriers should be deployed in the inner part of the RF bandwidth, and their center frequency spacing should be 5MHz. The GSM carriers should be deployed outside the UTRA FDD carriers. The theoretical maximum carrier spacing ΔF between carrier center frequencies can be calculated using the formula below:
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If the calculated ΔF using the formula (1) is less than 2.6MHz, then apply 2.6MHz carrier spacing between GSM and UTRA FDD center frequency. And the carrier spacing between GSM carriers should be re-calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz. 

4) To make sure the declared maximum supported RF bandwidth applies, the center frequencies of the outermost GSM carriers shall be 200 kHz inside the band edges of RF_BWmax. Allocate the remaining carriers at frequencies shifted from one of the outermost carriers by a multiple of rounding ΔF with altering offsets. These offsets may be chosen freely to be 0, + 200 kHz or - 200 kHz but the difference between two adjacent spacings shall be no more than 200 kHz. 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.

5) If no third order intermodulation product caused by high PSD GSM carriers at the configuration described above occurs within downlink operating band or the maximum Transmit Filter bandwidth, whichever is smallest, the RF bandwidth to be tested should be reduced and the test configuration should be changed in such a way described below:
Allocate all the UTRA FDD carriers at one side of the RF bandwidth and allocate the remaining GSM carriers at the other side of the RF bandwidth. The carrier spacing between UTRA FDD carriers should be 5MHz and the carrier spacing between UTRA FDD and GSM carrier should be 2.6MHz. The GSM carrier spacing ΔF should be calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz.
Using the same method as described above, TC4b can be constructed as well.
Example:

A MSR BS is declared to support CS4. The relevant manufacture declarations list below:
· Maximum supported RF bandwidth (RF_BWmax): 20 MHz

· Maximum number of supported carriers: 6

· Maximum number of supported GSM carriers: 6

· Maximum number of supported UTRA carriers: 4

Referring to point 2), the number of GSM carriers to be tested is 5 and the number of UTRA is 1.
Referring to point 3), using the formula (1), ΔF equals to 3.92 MHz which is larger than 2.6 MHz. To make sure that the GSM channel raster is 200 kHz, rounding downward to closest 200 KHz, the rounding ΔF equal to 3.8 MHz. 
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To make sure the declared maximum supported RF bandwidth applies, referring to point 4), three frequency spacings are adjusted to 4 MHz. Figure 1 gives a demonstration.
Figure 1: Demonstration 1 of TC4
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Assuming the Maximum Transmit Filter bandwidth of the tested BS is 20 MHz, no third order intermodulation product at the above configuration occurs in the Maximum Transmit Filter bandwidth. Referring to point 5), using the formula (3), ΔF equals to 2.94 MHz and then the rounding ΔF is 2.8 MHz. Figure 2 shows this test configuration. It is noted that there would be at least one IM3 product falling within the Maximum Transmit Filter bandwidth when using this methodology.
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Figure 2: Demonstration 2 of TC4
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3. Proposal
It is proposed that the attached text is included in the MSR test specification [2].
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Text proposal:
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same x term, if any, in TR 21.905 [1]. 
Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM/EDGE physical channels
Channel bandwidth: The bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.

Configured carrier power: Target maximum power for a specific carrier for the operating mode set in the BS.

Downlink operating band: The part of the operating band designated for downlink. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT power: The sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: The sum of the power of all carriers available at the antenna connector for a specified reference condition.

Maximum Transmit Filter bandwidth: The maximum bandwidth of the duplexer or the transmit filter used in a MSR BS when transmitting carriers simultaneously.
Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 

Multi-carrier transmission configuration: A set of one or more contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification.
Occupied bandwidth: 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 β/2 of the total mean power of a given emission.

Operating band: A frequency range in which E-UTRA, UTRA or GSM/EDGE operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

RAT power: The sum of all carrier powers for all carriers of the same type.

RRC filtered mean power: The mean power of a UTRA carrier as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE:
The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

Total output power: The sum of all carrier powers for all carriers transmitted by the BS.

Transmission bandwidth: Bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest E-UTRA transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements. 

 4.8
MSR test configurations
4.8.4
TC4: BC2 transmitter operation

The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter.
4.8.4.1
TC4a generation

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

· The RF bandwidth should be the declared maximum supported RF bandwidth (RF_BWmax).
· The number of carriers should be the declared maximum number of supported carriers. After satisfying the condition that there is at least one UTRA FDD carrier, as many GSM carriers as possible are allocated to occupy the remaining number of carriers. If there are more carriers than the maximum number of supported GSM carriers that can be allocated, the remaining number of carriers is allocated to UTRA. Through this method the number of GSM carriers (Num_gsm) and the number of UTRA carriers (Num_utra) to be tested are decided.
· All the UTRA FDD carriers should be deployed in the inner part of the RF bandwidth, and their center frequency spacing should be 5MHz. The GSM carriers should be deployed outside the UTRA FDD carriers. The theoretical maximum carrier spacing ΔF between carrier center frequencies can be calculated using the formula below:
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If the calculated ΔF using the formula (1) is less than 2.6MHz, then apply 2.6MHz carrier spacing between GSM and UTRA FDD center frequency. And the carrier spacing between GSM carriers should be re-calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz. 

· To make sure the declared maximum supported RF bandwidth applies, the center frequencies of the outermost GSM carriers shall be 200 kHz inside the band edges of RF_BWmax. Allocate the remaining carriers at frequencies shifted from one of the outermost carriers by a multiple of rounding ΔF with altering offsets. These offsets may be chosen freely to be 0, + 200 kHz or - 200 kHz but the difference between two adjacent spacings shall be no more than 200 kHz. 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.

· If no third order intermodulation product caused by high PSD GSM carriers at the configuration described above occurs within downlink operating band or the maximum Transmit Filter bandwidth, whichever is smallest, the RF bandwidth to be tested should be reduced and the test configuration should be changed in such a way described below:
Allocate all the UTRA FDD carriers at one side of the RF bandwidth and allocate the remaining GSM carriers at the other side of the RF bandwidth. The carrier spacing between UTRA FDD carriers should be 5MHz and the carrier spacing between UTRA FDD and GSM carrier should be 2.6MHz. The GSM carrier spacing ΔF should be calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz.
4.8.4.2
TC4b generation

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

· The RF bandwidth should be the declared maximum supported RF bandwidth (RF_BWmax).
· The number of carriers should be the declared maximum number of supported carriers. 5MHz E-UTRA is expected to be tested, if the BS does not support 5 MHz channel BW use the narrowest supported BW. After satisfying the condition that there is at least one E-UTRA FDD carrier, as many GSM carriers as possible are allocated to occupy the remaining number of carriers. If there are more carriers than the maximum number of supported GSM carriers that can be allocated, the remaining number of carriers is allocated to E-UTRA. Through this method the number of GSM carriers (Num_gsm) and the number of E_UTRA carriers (Num_eutra) to be tested are decided.
· All the E-UTRA carriers should be deployed in the inner part of the RF bandwidth, and their center frequency spacing should be the channel bandwidths of tested E-UTRA carriers (BW_eutra). The GSM carriers should be deployed outside the E-UTRA carriers. The theoretical maximum carrier spacing ΔF between carrier center frequencies can be calculated using the formula below:
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If the calculated ΔF using the formula (1) is less than (BW_eutra + 0.2 )/2 MHz, then apply (BW_eutra + 0.2 )/2 MHz carrier spacing between GSM and E-UTRA center frequency. And the carrier frequency between GSM carriers should be re-calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz.

· To make sure the declared maximum supported RF bandwidth applies, the center frequencies of the outermost GSM carriers shall be 200 kHz inside the band edges of RF_BWmax. Allocate the remaining carriers at frequencies shifted from one of the outermost carriers by a multiple of rounding ΔF with altering offsets. These offsets may be chosen freely to be 0, + 200 kHz or - 200 kHz but the difference between two adjacent spacings shall be no more than 200 kHz. 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.

· If no third order intermodulation product caused by high PSD GSM carriers at the configuration described above occurs within downlink operating band or the maximum Transmit Filter bandwidth, whichever is smallest, the RF bandwidth to be tested should be reduced and the test configuration should be changed in such a way described below:
Allocate all the E_UTRA carriers at one side of the RF bandwidth and allocate the remaining GSM carriers at the other side of the RF bandwidth. The carrier spacing between E_UTRA carriers should be the channel bandwidths of tested E-UTRA carriers and the carrier spacing between E_UTRA and GSM carrier should be (BW_eutra + 0.2 )/2 MHz. The GSM carrier spacing ΔF should be calculated using the formula below:
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The real carrier spacing between carrier center frequencies should round downwards to closest 200 kHz based on ΔF to make sure the GSM channel raster is 200 kHz.

4.8.4.3
TC4c generation

The need for a test configuration containing three RATs, i.e. GSM, UTRA and E-UTRA is FFS.
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