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1. Introduction

During RAN4#65 discussion has started on manufacturer’s declarations for BS capable of multi-band operation. Initial list of parameters to be declared was agreed in [1]. This document discusses further parameters to be declared and provides text proposal to TR 37.812.
2. Discussion

The following set of parameters to be declared for BS capable of multi-band operation was agreed in [1]:

The following additional declarations need to be considered for BS capable of multi-band operation:

· Supported operating band combinations of the BS

· Supported operating band(s) of each antenna connector
· Total number of supported carriers for the declared band combinations of the BS
· Total bandwidth of transmitter and receiver (sum of RF bandwidths in all supported operating bands) for the declared band combinations of the BS
· Total output power as a sum over all supported operating bands in the declared band combinations of the BS
Note that other parameters are for further studies.

As the list is not complete we propose the following parameters to be declared with the explanation below:

Additional declaration proposal 1: The supported carrier combinations of all RATs and bandwidths that are received / transmitted simultaneously in the declared band combinations of the BS
Let’s make an example declaration according to the existing general parameters and take the following related to operation of E-UTRA:
E-UTRA channel bandwidths supported: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz.

The maximum number of supported E-UTRA carriers: 4

The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only: 65 MHz

Based on this example it can be assumed it is possible to transmit/receive four 15 MHz E-UTRA carriers. However, it is very well possible that the baseband capacity is limited to e.g. maximum 50 MHz so only the following combinations would be possible: 3×15 MHz + 5 MHz, or 2×15 MHz + 2×10 MHz, but not 4×15 MHz.

Things get more complicated when transmitting / receiving different RATs simultaneously. For instance, up to 8 GSM carriers and up to 4 UTRA carriers may be declared, but when 8 GSM carriers would be activated there might be a possibility to transmit no more than 2 UTRA carriers. Therefore, supported carrier combinations of all RATs and bandwidths that are received / transmitted simultaneously in the declared band combinations of the BS shall be declared.
Additional declaration proposal 2: 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
In a base station operating in multiple operating bands, the supported operating frequency range in one band may depend on the used operating frequency range in another band (e.g. simultaneous operation at BRFBW in the lowest operating band and at TRFBW in the highest operating band might not be supported). The reason is that the maximum RF bandwidths supported in each band may be dependent on each other. For instance, there may be a limitation on the sum of the RF bandwidths that can be processed simultaneously. In that case, there are several possible strategies to divide the total RF bandwidth over the different bands. There may also be a limitation on the placement of the RF bandwidths because of the maximum “radio bandwidth” that can be processed simultaneously or due to generation of intermodulation products in co-location bands. In case that different strategies to divide the available “base station resources” over the operating bands lead to significant differences in the maximum RF bandwidth of an operating band, it may be considered to use different RF bandwidths in different positions. In our view, in order to verify multi-band operation, it is very important to test requirements at the maximum declared radio bandwidth. Therefore, this parameter shall be declared which will be also used for test configuration generation.
Additional declaration proposal 3: Any other limitations on the RF bandwidths and their positions under simultaneous operation in the declared band combinations of the BS
“Any other limitations” is intended to catch dependencies between the bands that are not caught by the other declarations. One example could be the intermodulation product falling to the own receiver which could be the limiting factor for transmitter bandwidth. There could be other dependencies, too. Without knowing the complete implementation, possible dependencies cannot be predicted and shall be declared.
Additional declaration proposal 4: Mapping of receivers and transmitters to antenna connectors
In order to avoid unnecessary receiver blocking and transmitter intermodulation tests, it would be useful to declare the mapping of receivers and transmitters to antenna connectors. If for instance receiver X is mapped to antenna connectors A and B, but not to C, there is no need to perform a multi-band blocking test with a wanted signal at connector A or B and an interferer at connector C. However, it would make sense to perform a blocking test with a wanted signal at connector A and a blocker at connector B. This parameter is provided for approval in Proposal 4 in [2].

Additional declaration proposal 5: Possible supported operating bands at each antenna connector when the antenna connector is used for single-band operation
Explanation of this parameter is provided in [2].
3. Conclusion

This document discussed further parameters to be declared for BS capable of multi-band operation. Text proposal to TR 37.812 is provided for approval.
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5. Text proposal to 37.812
4.4
Manufacturer’s declaration

For BS capable of multi-band operation, the existing set of parameters in sub-clause 4.7.2 in TS 37.141 can be applied for each operating band. In addition, manufacturer’s declaration shall reflect the capability of total resources for all supported operating bands such as the rated total output power, total number of supported carriers and total bandwidth of transmitter and receiver.

The following additional declarations need to be considered for BS capable of multi-band operation:

· Supported operating band combinations of the BS
· Supported operating band(s) of each antenna connector
· Possible supported operating bands at each antenna connector when the antenna connector is used for single-band operation
· Mapping of receivers and transmitters to antenna connectors
· Total number of supported carriers for the declared band combinations of the BS
· The supported carrier combinations of all RATs and bandwidths that are received / transmitted simultaneously in the declared band combinations of the BS
· Total RF bandwidth of transmitter and receiver (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 on the RF bandwidths and their positions under simultaneous operation in the declared band combinations of the BS
· Total output power as a sum over all supported operating bands in the declared band combinations of the BS
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