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1.
Introduction

The core part of the WI on RF Requirements for Multi-band and Multi-standard Radio (MB-MSR) Base Station was completed in RAN#58 [1], while the performance part is targeted to be completed in RAN#60. Our recommendations on test configurations for MB-MSR were discussed in RAN4#66bis [2], and were agreed in general [3].

In this paper, we provide a detailed proposal on how to specify the multi-band test configurations (MTC) for MB-MSR according to the recommendations in [2]. Here we first focus on UTRA and E-UTRA (CS1 to CS3) test configurations, but the idea can be extended to cover also GSM and UTRA and E-UTRA (CS4 to CS6) test configurations.
2.
Discussion

As a reminder, we summarize the recommendations in [2] below:
1)
To keep the norm of using the worst case scenarios in the test configurations for MB-MSR.

2)
To define different test configurations for different requirements to test the most demanding cases of each requirement.

3)
To set the maximum number of carriers in a test configuration for MB-MSR to 8.

4)
To keep the practice of using different test configurations for BC2 and BC1/BC3 operations.

Besides, 5 MHz E-UTRA carriers (or the narrowest supported channel bandwidth if 5 MHz E-UTRA carriers are not supported by the BS) are currently used as default in the test configurations for MSR and MSR-NC. However, different channel bandwidths would present different difficulties for different requirements. For example, a test configuration with wider bandwidth carriers distributed at the edges of the RF bandwidth (or the edges of each sub-block with non-contiguous spectrum operation) with lower power spectral density would cause more intermod products, and hence would be more demanding for signal quality tests (e.g. EVM) and emission tests (e.g. ACLR) within the sub-block gap between the carriers. On the other hand, a test configuration with narrower bandwidth carriers at the edges of the RF bandwidth (or the edges of each sub-block) with higher power spectral density would cause fewer intermod products with higher power, and hence would be more demanding for emission tests (e.g. transmitter spurious emission) outside the RF bandwidth. Therefore, we propose to use different E-UTRA channel bandwidths in the test configurations for different requirements to test the most demanding cases of each requirement.

Moreover, one of the main issues on defining the MTC is how to handle the case when the sum of the declared Maximum RF bandwidth of each supported operating band is larger than the declared Total RF bandwidth of transmitter and receiver for the declared band combinations of the BS. We propose that the RF bandwidth of the band with the smallest Maximum RF bandwidth shall be reduced so that the Total RF bandwidth of transmitter and receiver will not be exceeded. This is because the larger Maximum RF bandwidths are more challenges for the radio design, and hence using them in the MTC would present more demanding test cases.
The detailed proposal on the UTRA and E-UTRA multi-band test configurations (MTC) for MB-MSR, which is based on the existing test configurations for MSR in TS 37.141 [4] and modified according to the aforementioned recommendations, is provided in the following section.
3.
Proposal
<Start of change to TS 37.141>
4.8.1b
MTC1: UTRA multicarrier operation

The purpose of MTC1 is to test UTRA multi-band multi-carrier aspects.
4.8.1b.1
MTC1a generation

MTC1a shall be used for UTRA FDD tests on:

-
Base Station maximum output power;
-
Modulation quality;
-
Frequency error.
MTC1a is constructed using the following method:

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Place two UTRA FDD carriers adjacent to the high and low edges of the RF bandwidth of each supported operating band. The specified FOffset-RAT shall apply.

●
Alternately place a UTRA FDD carrier adjacent to the already placed carriers at the low and high edges of the RF bandwidth of each supported operating band until there is no more space to fit a carrier or the total number of supported carriers for the declared band combinations of the BS is reached or the number of placed carriers is eight. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW or B’RFBW and towards higher frequencies for TRFBW or T’RFBW to align with the channel raster.

4.8.1b.2
MTC1b generation

MTC1b shall be used for UTRA TDD tests on:

-
Base Station maximum output power;
-
Transmitter OFF power;

-
Transmitter transient period;

-
Modulation quality;
-
Frequency error.
MTC1b is constructed using the following method:

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.

●
Place two UTRA TDD carriers adjacent to the high and low edges of the RF bandwidth of each supported operating band. The specified FOffset-RAT shall apply.

●
Alternately place a UTRA TDD carrier adjacent to the already placed carriers at the low and high edges of the RF bandwidth of each supported operating band until there is no more space to fit a carrier or the total number of supported carriers for the declared band combinations of the BS is reached or the number of placed carriers is eight. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.1b.3
MTC1c generation

MTC1c shall be used for UTRA FDD tests on:

-
Transmitter spurious emissions;
-
Operating band unwanted emissions;

-
Adjacent Channel Leakage power Ratio (ACLR);

-
Transmitter intermodulation;
-
In-band selectivity and blocking;

-
Out-of-band blocking;

-
Receiver spurious emissions;

-
Receiver intermodulation.

MTC1c is constructed using the following method: 

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Place one UTRA FDD carrier adjacent to the upper RF bandwidth edge of each supported operating band and one UTRA FDD carrier adjacent to the lower RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply.

●
For receiver tests, if the maximum supported RF bandwidth is at least 35 MHz and the BS supports at least 8 UTRA FDD carriers, place a UTRA FDD carrier adjacent to each already placed carrier. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The UTRA FDD carrier in the lower RF bandwidth edge of each supported operating band may be shifted maximum 100 kHz towards lower frequencies and the UTRA FDD carrier in the upper RF bandwidth edge of each supported operating band may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

4.8.1b.4
MTC1d generation

MTC1d shall be used for UTRA TDD tests on:

-
Transmitter spurious emissions;
-
Operating band unwanted emissions;

-
Adjacent Channel Leakage power Ratio (ACLR);

-
Transmitter intermodulation;
-
In-band selectivity and blocking;

-
Out-of-band blocking;

-
Receiver spurious emissions;

-
Receiver intermodulation.

MTC1d is constructed using the following method: 

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Place one UTRA TDD carrier adjacent to the upper RF bandwidth edge of each supported operating band and one UTRA TDD carrier adjacent to the lower RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply.

●
For receiver tests, if the maximum supported RF bandwidth is at least 35 MHz and the BS supports at least 8 UTRA TDD carriers, place a UTRA TDD carrier adjacent to each already placed carrier. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.1b.5
MTC1 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 of each supported operating band in multi-band operation according to the manufacturer’s declaration in subclause 4.7.2.
4.8.2b
MTC2: E-UTRA multicarrier operation

The purpose of the MTC2 is to test E-UTRA multi-band multi-carrier aspects.

4.8.2b.1
MTC2a generation

MTC2a shall be used for E-UTRA tests on:

-
Base Station maximum output power;
-
Transmitter OFF power;

-
Transmitter transient period;

-
Modulation quality;
-
Frequency error.
MTC2a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low and high edges of the RF bandwidth of each supported operating band. The specified FOffset-RAT shall apply. 

●
Select as many the widest E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth of each supported operating band and that the number of placed carriers is not larger than eight. Place the carriers adjacent to each other starting from the high RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5 shall apply. The specified FOffset-RAT shall apply.

4.8.2b.2
MTC2b generation

MTC2b shall be used for E-UTRA tests on:

-
Transmitter spurious emissions;
-
Operating band unwanted emissions;

-
Adjacent Channel Leakage power Ratio (ACLR);

-
Transmitter intermodulation;
-
In-band selectivity and blocking;

-
Out-of-band blocking;

-
Receiver spurious emissions;

-
Receiver intermodulation.

MTC2b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Select the narrowest supported E-UTRA carrier and place it adjacent to the upper and lower RF bandwidth edges of each supported operating band. The specified FOffset-RAT shall apply.

●
For receiver tests, if the remaining gap is at least 15 MHz plus two times the narrowest supported E-UTRA channel BW and the BS supports at least 8 E-UTRA carriers, place the narrowest supported E-UTRA carrier adjacent to each already placed carrier. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.2b.3
MTC2 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 of each supported operating band in multi-band operation according to the manufacturer’s declaration in subclause 4.7.2.
4.8.3b
MTC3: UTRA and E-UTRA multi RAT operation

The purpose of MTC3 is to test UTRA and E-UTRA multi-band multi-RAT aspects.

4.8.3b.1
MTC3a generation

MTC3a shall be used for UTRA FDD and E-UTRA tests on:

-
Base Station maximum output power;
-
Modulation quality;
-
Frequency error.

MTC3a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.

●
Select an UTRA FDD carrier to be placed at the low RF Bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply. The UTRA carrier may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
Select the narrowest supported E-UTRA carrier and place it at the high RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply.

●
Alternately add UTRA FDD carriers at the low end and the widest supported E-UTRA carriers at the high end of each supported operating band adjacent to the already placed carriers until the RF bandwidth of each supported operating band is filled or the total number of supported carriers is reached or the number of placed carriers is eight. The nominal carrier spacing defined in subclause 4.5.1 shall apply. The UTRA FDD carriers may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
4.8.3b.2
MTC3b generation

MTC3b shall be used for UTRA TDD and E-UTRA tests on:

-
Base Station maximum output power;
-
Transmitter OFF power;

-
Transmitter transient period;

-
Modulation quality;
-
Frequency error.

MTC3b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.

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

●
Select the narrowest supported E-UTRA carrier and place it at the high RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply.

●
Alternately add UTRA TDD carriers at the low end and the widest supported E-UTRA carriers at the high end of each supported operating band adjacent to the already placed carriers until the RF bandwidth of each supported operating band is filled or the total number of supported carriers is reached or the number of placed carriers is eight. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.3b.3
MTC3c generation

MTC3c shall be used for UTRA FDD and E-UTRA tests on:

-
Transmitter spurious emissions;
-
Operating band unwanted emissions;

-
Adjacent Channel Leakage power Ratio (ACLR);

-
Transmitter intermodulation;
-
In-band selectivity and blocking;

-
Out-of-band blocking;

-
Receiver spurious emissions;

-
Receiver intermodulation.

MTC3c is constructed using the following method: 
●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Place an UTRA FDD carrier at the lower RF Bandwidth edge of each supported operating band and the narrowest supported E-UTRA carrier at the upper RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
For receiver tests, if the remaining gap is at least 20 MHz plus the narrowest supported E-UTRA channel BW and the BS supports at least 4 UTRA FDD and 4 E-UTRA carriers, place the narrowest supported E-UTRA carrier adjacent to the carrier at the lower RF bandwidth edge of each supported operating band and UTRA FDD carrier adjacent to the carrier at the upper RF bandwidth edge of each supported operating band. The nominal carrier spacing defined in subclause 4.5.1 shall apply. The UTRA FDD carriers may be shifted maximum 100 kHz towards higher frequencies of each supported operating band to align with the channel raster.

4.8.3b.4
MTC3d generation

MTC3d shall be used for UTRA TDD and E-UTRA tests on:

-
Transmitter spurious emissions;
-
Operating band unwanted emissions;

-
Adjacent Channel Leakage power Ratio (ACLR);

-
Transmitter intermodulation;
-
In-band selectivity and blocking;

-
Out-of-band blocking;

-
Receiver spurious emissions;

-
Receiver intermodulation.

MTC3d is constructed using the following method: 
●
The RF bandwidth shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating band is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, the RF bandwidth of the band with the smallest maximum RF bandwidth shall be reduced so that the total RF bandwidth of transmitter and receiver will not be exceeded.
●
Place an UTRA TDD carrier at the lower RF Bandwidth edge of each supported operating band and the narrowest supported E-UTRA carrier at the upper RF bandwidth edge of each supported operating band. The specified FOffset-RAT shall apply.

●
For receiver tests, if the remaining gap is at least 20 MHz plus the narrowest supported E-UTRA channel BW and the BS supports at least 4 UTRA TDD and 4 E-UTRA carriers, place the narrowest supported E-UTRA carrier adjacent to the carrier at the lower RF bandwidth edge of each supported operating band and UTRA TDD carrier adjacent to the carrier at the upper RF bandwidth edge of each supported operating band. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.3b.5
MTC3 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 of each supported operating band in multi-band operation according to the manufacturer’s declaration in subclause 4.7.2.

<End of change to TS 37.141>
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