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1 Introduction
The manufacturer parameter declaration for MB-MSR BS have been discussed for several RAN4 meetings. Initial list of parameters to be declared was agreed in [1]. 
In this contribution, we made further clarifications to the proposed parameters and provided the text proposals to TR 37.812 and TS 37.141. This based on the document template provided by the rapporteur. 
2 Discussion

The section 4.4 of manufacturer’s declaration for BS capable of multi-band operation in TR37.812 is:
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 RF 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
· 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 (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
Note that other parameters are for further studies.

As we can see from the parameters declared above, for MB-MSR BS, the existing set of parameters a)-d) for each supported operating band plus parameter e) should be declared by manufacturer. However, when we compare the single-band operation parameters with multi-band operation parameters, we can find not all the existing set of single-band operation parameters should be applied for the BS capable of multi-band operation, some of the parameters are for single-band operation only.
Although the test configuration for MB-MSR is still under discussed [2~6], the test configuration should be generated based on the parameters declared by manufacturer. As discussed in previous meeting, we should first decide how to divide the total resources such as the rated total output power, total number of supported carriers and total RF bandwidth of transmitter for all supported operating bands. [2] gives some methods to allocate the declared total bandwidth and total number of carriers into all supported operating bands in proportion to the capabilities declared in single-band operation and then round the allocated bandwidth to [1MHz]. However, we should make some clarifications to manufacturer’s declaration first when we consider how to divide the total resources in all bands.
Recall that for single-band test configurations, the maximum RF bandwidth is declared. The maximum RF bandwidth represents the hardware capability of the MSR BS. There are a few types of maximum RF bandwidth for single-band MSR BS:

1. the RAT-specific maximum RF bandwidth, 

2. the contiguous or non-contiguous maximum RF bandwidths, 

3. the maximum RF bandwidth for the operating band. 

The maximum RF bandwidth and RF bandwidth carry different meaning in the context of MSR test specification. Their difference is explained below:

RF bandwidth: It means the active bandwidth of the BS, which is the actual operating bandwidth of the BS.

Maximum RF bandwidth: It means the RF bandwidth calculated from the hardware components such as PA, duplexer, etc. So, it represents the hardware capability of the BS. 

The maximum RF bandwidth should be greater or equal to RF bandwidth for a BS. This is shown in Figure 1 below. For example, consider a MSR RRU that supports LTE. The hardware components such as PA and duplexer can operate at 20 MHz bandwidth. This means that the RRU can support up to 20 MHz bandwidth. This is the maximum RF bandwidth. However, the actual deployment requirement may only need the RRU to operate at 10 MHz bandwidth. So, in this case the RF bandwidth is 10 MHz.   
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Figure 1: RF bandwidth and maximum RF bandwidth
Figure 1 shows that Band X and Band Y are used for MB-MSR operation. The RF bandwidth and maximum RF bandwidth for Band X and Band Y are illustrated in the Band X and Band Y spectrum respectively. 

From Figure 1, the total RF bandwidth for Tx and Rx represents the maximum sum of RF bandwidths from Band X and Band Y since RF BW 1 and RF BW 2 are the largest possible RF bandwidth under multi-band operation. Therefore, the MB-MSR total RF bandwidth can be determined as:

Total RF bandwidth = RF BW1+RF BW2
For MB-MSR test configuration, the individual RF bandwidth for each supported band needs to be determined. This is also known as the allocated RF bandwith. The allocated RF bandwidth for each supported band can be calculated from the declared total RF bandwidth and maximum RF bandwidth of each band. For example, in Figure 2, the RF BW1 and RF BW2 can be calcualted as
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 with a scaling factor. 

Based on the above considerations, we propose that 
Proposal 1: Modify the definition of total RF bandwidth definition of transmitter and receiver
Thus it is suggested that the existing definition of total RF bandwidth of transmitter and receiver should be updated:
· 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
By using this modification, the maximum RF bandwidth for single-band operation shall not be declared for the BS capable of multi-band operation, it is only applied for single-band operation. We clarify this with the TPs in TS 37.141.
Similarly, the rated total output power declared under single-band operation should applicable for single-band operation only. For BS capable of multi-band operation, the multi-band transceiver architecture can be used. In this case the total output power can be regarded as something that can be shared between the bands. This means that the total output power can be dynamically distributed onto the carriers or can be dynamically allocated among the supported bands. Thus the rated total output power declared for single-band operation is not suitable for multi-band operation.
2.1 Proposal for new parameter
For BS capable of multi-band operation, the operating configurations (i.e. whether it is C or NC) are declared for each operating band. With current MB-MSR assumptions, combining the operating configurations in each operating band will result in four configurations:
1) C+C: Contiguous spectrum operation for Band X and Contiguous spectrum operation for Band Y
2) C+NC: Contiguous spectrum operation for Band X and non-contiguous spectrum operation for Band Y
3) NC+NC: Non-contiguous spectrum operation for Band X and Non-contiguous spectrum operation for Band Y

4) NC+C: Non-contiguous spectrum operation for Band X and contiguous spectrum operation for Band Y
The above four configurations can be combined for different deployment scenarios, due to the different capability of each band, the total RF bandwidth in all operating bands for each configuration may be different. In order to reduce the test complexity, we should do the test for one configuration which represents the worst case scenario. From the above definition of the modified total RF bandwidth, we should specify also the operating configuration combination which is the sum of RF bandwidths in all supported operating bands is the maximum. We believe that this is useful also for future extensions of MB-MSR testing. 
Proposal 2: we should declare “The operating configuration combination for the declared total RF BW.”
3 Proposal
It is proposed that the attached text proposals are included in the new MB-MSR WI TR template.
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Appendix

-------------------------- Start TP for TR body ------------------------ 
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, with the exception of the parameters of maximum RF bandwdith and rated total output power which is applied for single-band operation only. 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 RF 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

· 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
· The operating configuration combination for the total RF bandwith specified.
· 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

Note that other parameters are for further studies.
-------------------------- End TP for TR body ---------------------
-------------------------- Start CR for TS37.141 body ---------------------
4.7.2 Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

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 and in single-band operation.

•
for contiguous spectrum operation.

•
for non-contiguous spectrum operation

●
The rated total output power as a sum over all RATs for BS capable of single-band operation only
•
for contiguous spectrum operation.

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

●
Total number of supported carriers 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, the manufacturer shall declare the following additional parameters:

●
The reduced number of supported carriers at the rated total output power in Multi-RAT operations (i.e. < total number of supported carriers) 

●
The reduced total output power at the total number of supported carriers in Multi-RAT operations (i.e. < rated total output power)
b)
Parameters related to operation of GSM:

●
The maximum number of supported GSM carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with GSM carriers only and in single-band operation
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated output power per GSM carrier for each supported number of GSM carriers up to the maximum, for the case that all carriers are operated at the same nominal output power for BS capable of single-band operation. 

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

The declaration shall be given for each supported modulation.

c)
Parameters related to operation of UTRA:

●
The maximum number of supported UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with UTRA carriers only and in single-band operation
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated output power for UTRA as a sum of all UTRA carriers for BS capable of single-band operation
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated output power per UTRA carrier

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

d)
Parameters related to operation of E-UTRA:

●
Which of the E-UTRA channel bandwidths specified in TS 36.104 [5] subclause 5.6 are supported

●
The maximum number of supported E-UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only and in single-band operation
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated output power for E-UTRA as a sum of all E-UTRA carriers

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated output power per E-UTRA carrier for BS capable of single-band operation
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The supported component carrier combinations at nominal channel spacing within each operating band.
e) Additional parameters related to multi-band operation:

· 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 output power as a sum over all supported operating bands in the declared band combinations of the BS
· 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
· The operating configuration combination for the total RF bandwidth specified
· 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

NOTE:
Certain parameter combinations may result in test configurations that are not possible to use for testing. The manufacturer shall ensure that the declared parameters generate test configurations possible to use for test.
-------------------------- End CR for TS37.141 body ---------------------
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