TSG-RAN Working Group 4 (Radio) meeting #66bis
R4-131059
Chicago, US, 15 - 19 April 2013
Source:
Nokia Siemens Networks

Title:
Test configuration for multi-band BS 
Agenda item:
6.12.2.3
Document for:
Approval
1. Introduction

During RAN4#66, first discussions on multi-band BS test configuration generation took place. This contribution discusses different aspects related to generation of the test configuration and proposes a solution how to create the test configuration for multi-band operation.
2. Discussion
Technical Specification 37.141 defines test configurations which are related to supported Capability Sets and support of contiguous/non-contiguous spectrum operation for single-band base stations. In order to test requirements the same way as is done for single-band operation, it would be desirable to re-use those test configurations also for the multi-band operation. Existing test configurations take into account parameters declared for single-band operation, which are defined in section 4.7.2 of 37.141 (shown below):

a)
General Parameters:

●
Support of the BS in non-contiguous spectrum operation. If the BS does not support non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall not be declared.
●
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
●
The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs.

•
for contiguous spectrum operation.

•
for non-contiguous spectrum operation
●
The rated total output power as a sum over all RATs
•
for contiguous spectrum operation.

•
for non-contiguous spectrum operation
●
Maximum supported power difference between carriers

●
Total number of supported carriers 

Declared parameters above will be also declared for multi-band base stations for single-band operation. However, for multi-band operation, the RF bandwidth and/or total number of supported carriers in certain band may be reduced due to simultaneous operation of two bands. For instance, a dual-band base station might be able to support 15MHz RF bandwidth in each band separately, but no more than 20MHz in total. Because of those limitations, additional parameters to be declared for multi-band base stations were agreed:
· Supported operating band combinations of the BS
· Supported operating band(s) of each antenna connector
· Supported operating bands at each antenna connector when the antenna connector is used for single-band operation
· Support of multi-band transmitter and/or multi-band receiver, including mapping to antenna connector(s)
· Total number of supported carriers for the declared band combinations of the BS

· Total RF bandwidth of transmitter and receiver (maximum sum of RF bandwidths in all supported operating bands) for the declared band combinations of the BS

· Maximum radio bandwidth of transmitter and receiver (maximum frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier) at each antenna connector
· Any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation
· Total output power as a sum over all supported operating bands in the declared band combinations of the BS
Taking into account agreed parameters which will be declared for multi-band base stations, the following multi-band test configuration is proposed:
1. Declared maximum radio bandwidth shall be used

2. For each supported band use TC and/or NTC specified in sections 4.8.1-4.8.6 according to the supported capability set per operating band and support of contiguous and/or non contiguous spectrum operation per operating band

3. The RF bandwidth to be used per operating band test configuration shall be defined as follows:

a. Take largest maximum RF bandwidth declared per band and divide by the sum of maximum RF bandwidths declared per band
b. The RF bandwidth for band where the larger maximum RF bandwidth was declared is equal to result in 3.a. multiplied by the total RF bandwidth and rounded up to nearest 5MHz

c. The RF bandwidth for band where the smaller maximum RF bandwidth was declared is equal to the total RF bandwidth minus result in 3.b.

4. The maximum number of carriers to be used per operating band test configuration shall be defined as follows:

a. Take largest total number of supported carriers declared per band and divide by the sum of total number of supported carriers declared per band
b. The maximum number of carriers for band where the larger total number of supported carriers was declared is equal to result in 4.a. multiplied by the total number of supported carriers for multi-band operation and rounded up to integer number

c. The maximum number of carriers for band where the smaller total number of supported carriers was declared is equal to the total number of supported carriers for multi-band operation minus result in 4.b.

As an example, let’s take the scenario where multi-band base station supports operation in band 8 and band 20. The following parameters are assumed:

Band 8 (CS6, contiguous spectrum operation only):

maximum RF bandwidth: 35MHz

total number of supported carriers: 10
Band 20 (CS3, contiguous and non-contiguous spectrum operation):

maximum RF bandwidth: 30MHz

total number of supported carriers: 6
Total RF bandwidth of transmitter and receiver: 50MHz

Total number of carriers for multi-band operation: 8
Maximum radio bandwidth of transmitter: 169MHz

Maximum radio bandwidth of receiver: 83MHz

Taking into account declarations above the following parameters would be used in relevant single-band test configurations for multi-band operation:
1. Declared maximum radio bandwidth shall be used: 169MHz for transmitter and 83MHz for receiver tests
2. For each supported band use TC and/or NTC specified in sections 4.8.1-4.8.6 according to the supported capability set per operating band and support of contiguous and/or non contiguous spectrum operation per operating band: TC4 for Band 8 transmitter and TC5/TC6 for Band 8 receiver, TC3/NTC3 for Band 20
3. The RF bandwidth to be used per operating band test configuration shall be defined as follows:

a. Take largest maximum RF bandwidth declared per band and divide by the sum of maximum RF bandwidths declared per band: 35MHz/(30MHz+35MHz)=0.538
b. The RF bandwidth for band where the larger maximum RF bandwidth was declared is equal to result in 3.a. multiplied by the total RF bandwidth and rounded up to nearest 5MHz: round up (0.538∙50MHz)=round up (26.92MHz)=30MHz for Band 8
c. The RF bandwidth for band where the smaller maximum RF bandwidth was declared is equal to the total RF bandwidth minus result in 3.b.: 50MHz-30MHz=20MHz for Band 20
4. The maximum number of carriers to be used per operating band test configuration shall be defined as follows:

a. Take largest total number of supported carriers declared per band and divide by the sum of total number of supported carriers declared per band: 10/(6+10)=0.625
b. The maximum number of carriers for band where the larger total number of supported carriers was declared is equal to result in 4.a. multiplied by the total number of supported carriers for multi-band operation and rounded up to integer number: round up (0.625∙8)=round up (5)=5 for Band 8
c. The maximum number of carriers for band where the smaller total number of supported carriers was declared is equal to the total number of supported carriers for multi-band operation minus result in 4.b. : 8-5=3 for Band 20
Note: test configuration is taking into account there are no other limitations under simultaneous operation in the declared band combinations. If there are, parameters shall be adjusted according to declared parameter: any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation.
3. Conclusion

This contribution discusses aspects related to generation of the test configuration and proposes a solution how to create the test configuration for multi-band operation.
4. Text proposal to TR 37.812
8.2.1
Test configurations for multi-band operation

Technical Specification 37.141 defines test configurations which are related to supported Capability Sets and support of contiguous/non-contiguous spectrum operation for single-band base stations. It would be desirable to re-use those test configurations also for the multi-band operation. Existing test configurations take into account parameters declared for single-band operation, which are defined in section 4.7.2 of 37.141. 
Those parameters will be also declared for multi-band base stations for single-band operation. However, for multi-band operation, the RF bandwidth and/or total number of supported carriers in certain band may be reduced due to simultaneous operation of two bands. For instance, a dual-band base station might be able to support 15MHz RF bandwidth in each band separately, but no more than 20MHz in total. Because of those limitations, additional multi-band operation parameters to be declared were agreed.
In order to re-use existing test configurations and taking into account agreed parameters which will be declared for multi-band base stations, the following multi-band test configuration shall be used:

1. Declared maximum radio bandwidth shall be used

2. For each supported band use TC and/or NTC specified in sections 4.8.1-4.8.6 according to the supported capability set per operating band and support of contiguous and/or non contiguous spectrum operation per operating band

3. The RF bandwidth to be used per operating band test configuration shall be defined as follows:

a. Take largest maximum RF bandwidth declared per band and divide by the sum of maximum RF bandwidths declared per band
b. The RF bandwidth for band where the larger maximum RF bandwidth was declared is equal to result in 3.a. multiplied by the total RF bandwidth and rounded up to nearest 5MHz

c. The RF bandwidth for band where the smaller maximum RF bandwidth was declared is equal to the total RF bandwidth minus result in 3.b.

4. The maximum number of carriers to be used per operating band test configuration shall be defined as follows:

a. Take largest total number of supported carriers declared per band and divide by the sum of total number of supported carriers declared per band
b. The maximum number of carriers for band where the larger total number of supported carriers was declared is equal to result in 4.a. multiplied by the total number of supported carriers for multi-band operation and rounded up to integer number

c. The maximum number of carriers for band where the smaller total number of supported carriers was declared is equal to the total number of supported carriers for multi-band operation minus result in 4.b.
Note: test configuration is taking into account there are no other limitations under simultaneous operation in the declared band combinations. If there are, parameters shall be adjusted according to declared parameter: any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation.
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