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Introduction
This contribution is mainly a resubmission of R4-123090 from the Prague meeting.
The work on MB-MSR has been started and some of the issues discussed. One issue that has not been discussed so far though is how a MB-MSR capable BS should be declared. Although this is mainly a testing issue, experience from previous work in RAN4 has shown that these discussions can be quite contentious and that there are differing opinions on how declarations should be done. In this paper we initiate the discussions and suggest one possible way of approaching the issue.
In the annex we provide a copy of the declarations section in the MSR test specification [1]. One of the things to notice is that support for multiple bands is already (partially) considered in the following declarations, note the the plural “bands”:

-
The supported operating bands defined in subclause 4.4.
-
The frequency range within the above frequency band(s) supported by the BS.

Currently the issues related to MB-MSR has not been discussed or considered, so it may be necessary to extend the declarations.
One way to view the declarations is that they list the resources available in a BS. When loking carefully at the list of declarations we can see that the resources in question are:

-
Power

-
Frequency span covered by the BS

-
Number of available carriers

One of the resons that the list is extensive is that the amount of available resources depends on each other. For example if a lot of the “frequency span” resource is used there is less of the “power” resource.

The declarations provide the operators with information about available resources and the declarations are also used for testing purposes to ensure that the BS can actually deliver what has been promised by the manufacturer.
Discussion

There are two main classes of implementations that have been considered for MB-MSR [2]: one class where the wide bandwidth is achieved by a single wide-band transmitter (or receiver) and one class where the multi-band coverage is achived by combining a number of transmitters (receivers).
There are multiple ways to approach inclusion of MB-MSR capabilities in the specification. One possibility is to treat each band as completely separate. That means that each band has its own set of resources, e.g. the available power is separately declared for each available band and the available power cannot be transferred from one band to another, each band has a separatly declared RF bandwidth declared etc. Another possibility is to view the available resources as something that can be shared between the bands. For example the available power can freely be distributed on the carriers in all the supported bands.
One of the issues we encounter is that the best approach varies with the implementation. For example in an implementation with a separate PA for each band, it is obvious that the power available for one band cannot be reallocated to the other band. This would indicate that the best approach is to declare each band separately. At the same time the easiest approach for an ultra wide PA covering two bands is to declare the available power as the sum of power in both bands.
The list of declarations currently in the MSR specification is made with a single PA in mind. Thus extending the declarations to fit the ultra-wideband implementation is reasonably straight forward. However it will be difficult to keep a single list of declarations that can also cover the case when the BS is implemented using two separate PA.
To illustrate this point consider the example of a BS with two 40W PA where each PA covers a separate band. If we want to keep a single list of declarations it implies that power should be distributable between the bands. This means that the maximum power must be declared to be 40W since a configuration where all carriers are located in one band is allowed by the declaration and since one PA will be responsible for generating all the power the maximum output cannot be above 40W. Clearly this will not convey the full capability of the BS since it is capable of outputting 80W if the power is split equally between the bands.
An ultra wideband implementation of the transmitter or receiver can also be declared using the approach of separate declarations for each band. However there may be cases when the transmitter (or receiver) is not capable of supporting the total power declared for each band. Similar cases already exist for MSR today where a BS may be declared to support 4 carriers with 40W max per carrier, but where the maximum total power is only 80W. For these cases it may be necessary to add parameters for the total capabilities of an ultra-wideband implementation.
To allow for implementations using separate PA for each band we suggest that we allow one set of declarations for each band. By doing this we don’t have to add a large set of parameters to the current set of declarations while we can maintain declarations that fit to the implementation that they declare. For implementations that use an ultra wideband transmitter or receiver a few extra parameters are needed related to the capabilities of the transmitter and receiver. This should be relatively simple to implement in the test specification. One possible way to do this is suggested in the annex.
Testing aspects
One of the main uses for the declarations is to create test configurations that are used for conformance testing. For implementations that use separate PA for each band the generation of test configurations can be reused from from the current specifications. The test configuration generator will generate a separate set of test configurations for each band.

In the case of a PA that covers a multiple bands some care is needed to ensure that the carriers end up in the band and not outside of the band. One first attempt could be to divide resources equally between bands and then use that for generating non-contigouos test configurations for each band. This clearly needs more discussions though. 
Summary

In this paper we suggest that MB-MSR BS declarations are extended to allow one set of declarations per PA and provide the reasons we believe it is the best way forward.
This approach should also limit the effort to introduce new test configurations since most of the work already done can be resused and we think it will only be necessary to extend the concept for the case of a single ultra wideband transmitter (or receiver).

This is captured in the text proposal in the Annex. We suggest that this TP is implemented in the TR.
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Annex: Additions to the manufacturer’s declaration
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. The manufacturer may declare the set of parameters in a)-d) for each supported band or for a combination of supported bands:

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

●
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
•
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 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
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
●
The rated output power for UTRA as a sum of all UTRA carriers
•
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
•
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 contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The supported component carrier combinations at nominal channel spacing within each operating band.
e)
Parameters for MB-MSR capable BS
●
Whether transmitter and receiver are implemented using a single ultra wideband unit

●
Total bandwidth of transmitter and receiver

●
Total rated output power

●
etc…
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.
Annex: Text proposal to TR 37.cde v0.1.0
4.4
Manufacturer’s declaration

The manufaturer’s declaration must cover implementations with one and implementations with multiple PA / transmitters. This can be accommodated by:

-
Clarifying that the current set of parameters may be declared once for each band.
-
For BS using multiband band transmitters and/or receivers additional parameters may be declared:


-
Total bandwidth of transmitter and/or receiver


-
Total available transmit power 
Other parameters are FFS.
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