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1
Introduction

Test configurations for testing a MSR BS have previously been discussed [1-4]. 
Each test configuration specifies:

· The type of carriers in the test configuration

· The carrier frequency of each individual carrier in relation to the RF bandwidth.

· The power allocated to each carrier.

In this paper we provide further details on how these test configurations are determined.
2
Test Configurations (TCx)

2.1
GSM multicarrier test

The GSM multi carrier aspects are already covered in the GSM specification as MC-BTS and thus we only focus on UTRA and E-UTRA. 
2.2
TC1: UTRA multicarrier operations
The purpose of TC1 is to test the multicarrier aspects for UTRA of the MSR BS. It is applicable to all BS supporting UTRA.

The UTRA multi-carrier Test Configuration (TC1) is quite straight forward. The declared maximum RF bandwidth should be filled with maximum number of UTRA carriers with the same power allocated on each carrier.
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Figure 1
UTRA multi-carrier test configurations (TC1)
The following method can be used to find the carrier configuration:
· Place two UTRA carriers adjacent to the high and low edge of the RF bandwidth. The RF bandwidth should be the declared maximum supported RF bandwidth. Notice that the specified FOffset-RAT shall apply on any edge carrier.

· Alternately place a UTRA carrier adjacent to the carrier at the low and high end of the RF bandwidth until there is no more room to fit a carrier or the BS does not support more carriers.

· Equal power is allocated to each carrier so that the total power equals the maximum total power for UTRA.

2.3
TC2: E-UTRA multicarrier operations
The purpose of TC2 is to test the E-UTRA multicarrier aspects of the MSR BS. It is applicable to a BS supporting E-UTRA. Thus for a BC2 BS that only supports GSM and UTRA the tests where this test configuration is used do not apply.
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Figure 2
E-UTRA multi-carrier test configurations (TC2)
The proposed E-UTRA multi-carrier test configuration is constructed in a way that it consist of lowest supported E-UTRA bandwidth and a number of 5 MHz E-UTRA carriers.

The proposed test configurations put more stress on implementation compared to using wider E-UTRA carriers than 5 MHz since the 5 MHz E-UTRA carrier has lower guard towards the edge compared to 10, 15 and 20 MHz E-UTRA carriers.

The single-RAT E-UTRA ACLR should cover bandwidths larger than 5 MHz from test coverage point of view.

The following method can be used to find the carrier configuration:
· Select the narrowest supported E-UTRA carrier and place it at the one RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the edge carrier. 

· 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 and at the other RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the edge carrier.

· If 5 MHz carriers are not supported the next wider supported carrier should be selected. If the BS only supports narrow bandwidths select 3 or 1.4 MHz channel BW with a preference for 3 MHz.

· If no wider carriers can be fit inside the remaining BW use the widest supported carrier that can be fit.

· The distance between the high and low RF bandwidth edge should be the declared maximum supported RF bandwidth.

· Equal power is allocated to each carrier so that the total power equals the maximum total power for E-UTRA.
2.4
TC3: UTRA and E-UTRA multi RAT operations

The purpose of this test configuration is to test simultaneous operation of UTRA and E-UTRA. It applies for BS supporting both UTRA and E-UTRA.
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Figure 3
UTRA / E-UTRA test configurations (TC3)
The proposed E-UTRA / UTRA multi-RAT test configuration is constructed in a way that it consist of at least one UTRA carrier and one 5 MHz E-UTRA at the edge of declared maximum RF bandwidth. The remaining bandwidth should be filled with additional UTRA and 5 MHz E-UTRA bandwidths.

The following method can be used to find the carrier configuration:
· Select a UTRA carrier to be placed at one RF Bandwidth edge. The specified FOffset-RAT shall apply on the edge carrier.

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

· Place a 5 MHz E-UTRA carrier at the other RF bandwidth edge. The specified FOffset-RAT shall apply on the edge carrier.
· If 5 MHz carriers are not supported the next wider supported carrier should be selected. If the BS only supports narrow bandwidths select 3 or 1.4 MHz channel BW with a preference for 3 MHz.

· If no wider carriers can be fit inside the remaining BW use the widest supported carrier that can be fit.
· Alternately add UTRA carriers at one end and E-UTRA carriers of the same bandwidth as previously at the other end until the RF bandwidth is filled or the maximum number of supported carriers is reached.

· Equal power is allocated to each carrier so that the total power equals the maximum total power. If that is not possible due to the power declarations the closest possible allocation is selected.
2.5
TC4: BC2 transmitter operation

The purpose of test configuration 4 (TC4) is to verify the correct operation of the transmitter in a BC2 MSR BS. This applies to all BS supporting GSM.

For BC2 multi-RAT scenarios, where GSM, UTRA and E-UTRA are involved, we propose to design the test configurations based on two RATs where GSM is one of the RATs. The most stringent scenarios from transmitter design and linearization is when carriers with high PSD are allocated at the edges of the declared maximum RF bandwidth. Considering the above, the following test configuration (TC4) with GSM carrier(s) at the edge is combined with UTRA/ 5 MHz E-UTRA carriers in the middle. 
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Figure 4
BC2 transmitter test configuration (TC4)

The following method can be used to find the carrier configuration:
· The RF bandwidth should be the declared maximum supported RF bandwidth.

· Alternately put GSM carriers at the high and low end of the RF bandwidth. The specified FOffset-RAT shall apply on the edge carriers. Use 600 kHz spacing between GSM carriers.

· If the BS supports E-UTRA put 5 MHz E-UTRA carriers in the middle of the RF bandwidth. If the BS does not support 5 MHz E-UTRA carriers select a suitable channel BW in the same way as for TC3.
· If the BS only supports UTRA put UTRA carriers in the middle of the RF bandwidth. 

· Allocate 2 GSM carriers and then 2 LTE/UTRA carriers alternately. When 2 LTE/UTRA carriers can not fit anymore allocate one additional LTE/UTRA carrier is possible. Allocate GSM carriers in pairs until the maximum number of supported carriers is reached, or there is no more bandwidth available.
· Equal power is allocated to each carrier so that the total power equals the maximum total power. If that is not possible due to the power declarations the closest possible allocation is selected.
In configurations with large number of carrier, the need for a sub configuration where fewer carriers are used to increase the power of each carrier and thus PSD is FFS.
2.6
TC5: BC2 receiver operation

The purpose of test configuration 5 (TC5) is to verify the correct operation of the receiver in a BC2 MSR BS. This applies to all BS supporting GSM.
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Figure 5
BC2 receiver test configuration (TC5)
The TC4 is the most strict case for the transmitter while the receiver characteristics for UTRA / E-UTRA is not fully captured due to the fact that UTRA / E-UTRA carriers are not allocated at the edge. Thus for BC2, we need an additional test configuration where GSM and UTRA / E-UTRA are allocated at each edge of declared RF bandwidth. Notice that the specified FOffset-RAT shall apply.
The following method can be used to find the carrier configuration:
· The RF bandwidth should be the declared maximum supported RF bandwidth.

· Place GSM carriers at one edge. The specified FOffset-RAT shall apply on the edge carrier. Use 600 kHz spacing between GSM carriers.
· If the BS supports E-UTRA put 5 MHz E-UTRA carriers on the other RF bandwidth edge. If the BS does not support 5 MHz E-UTRA carriers select a suitable channel BW in the same way as for TC3. The specified FOffset-RAT shall apply on the edge carrier.

· If the BS only supports UTRA put UTRA carriers on the other RF bandwidth edge. The specified FOffset-RAT shall apply on the edge carrier.

· Allocate 2 GSM carriers and then 2 LTE/UTRA carriers alternately. When 2 LTE/UTRA carriers can not fit anymore allocate one additional LTE/UTRA carrier is possible. Allocate GSM carriers in pairs until the maximum number of supported carriers is reached, or there is no more bandwidth available

· Since TC5 is only used for receiver tests power allocation is not needed.
3. Example test configurations

In this section we give an example of test configurations derived using the method outlined in section 2. The parameters in the manufacturer´s declaration is given below:

Supported RF bandwidth [MHz]

20 
Maximum total power [W]

60
Total number of supported carriers

8 / 4
Maximum power difference between carriers [dB]
6
Band Category

BC2
Number of supported GSM carriers

4
Max GSM power [W]

50
Max GSM per carrier power [W]

20

Number of supported UTRA carriers

4
Max UTRA power [W]

50
Max UTRA per carrier power [W]

20

Number of supported LTE carriers

4
Max LTE power [W]

50
Max LTE per carrier power [W]

20
Supported LTE BW

1.4, 3, 5, 10, 15 & 20
The derived test configurations become (Notice the different power allocation for TC4 depending on the number of supported carriers):
	Test Configuration
	Carrier type
	Centre frequency
(relative to low RF bandwidth edge)
[MHz]
	Power
[W]

	TC1
	UTRA
UTRA
UTRA
UTRA
	2.5
7.5
12.5
17.5
	15
15
15
15

	TC2
	LTE 1.4
LTE 5
LTE 5
LTE 5
	0.7
7.5
12.5
17.5
	15
15
15
15

	TC3
	UTRA
UTRA
LTE 5
LTE 5
	2.5
7.5
12.5
17.5
	15
15
15
15

	TC4
(with 4 supported carriers total)
	GSM
LTE 5
LTE 5
GSM
	0.1
7.5
12.5
19.9
	15
15
15
15

	TC4
(with 8 supported carriers total)
	GSM
GSM
LTE 5
LTE 5
LTE 5
GSM
GSM
	0.1
0.7
5
10
15
19.3
19.9
	8.6
8.6
8.6
8.6
8.6
8.6
8.6

	TC5
	GSM
GSM
GSM
GSM
LTE 5
LTE 5
LTE 5
	0.1
0.7
1.3
1.9
7.5
12.5
17.5
	N/A


4. Conclusions

We have presented further details of how to generate the specific test configurations. It is suggested that these are adopted as a working assumption when continuing the work on developing TS 37.141.
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