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1.
Introduction
The core part of MB-MSR was finalized in RAN4 meeting #65 and thus the work on definition of conformance requirements should start. In this paper we consider some testing aspect of MB-MSR in relation to declared parameters where the allocation of declared parameters which corresponds to radio resources is further elaborated.
2.
Discussion

The current agreement on the declaration for MB-MSR is to allow for MB-MSR specific parameters in addition to per band existing parameters. The MB-MSR specific requirements are defined [1] as following:

· 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

Considering the “total number of supported carriers” and “total output power summed over all supported bands” as a radio resources, there is a need to agree how the Multi-band related parameters should be allocated between the concerned bands.
There are quite a few possibilities:

· Equal split between concerned bands: indicating that the declared total number of carriers and power should be uniformly be divided between bands

· Apply scaling factor to decide upon the allocation between band which can be non-uniform: The scaling factor in itself can be either based on:

· The ratio between the bandwidth of the concerned bands rounded.
· The ration between the declared maximum RFBW per concerned band

· Consideration on supported carrier bandwidths and band categories for the concerned bands e.g. allocate more carriers for BC2 (with GSM in multi-RAT) band compared to BC1 even though the BC2 bandwidth could be smaller than the BC1.
Note that for existing single band MSR cases, regardless if contiguous or non-contiguous, it is quite simple to allocate the power resources to number of carriers that would fit in the declared maximum RFBW.
However, for Multi-band cases, the allocation strategy e.g. if it should be based on some kind of scaling, it should apply both on power and number of carriers and depending on the band category combinations, additional considerations would be taken to account i.e. more number of carriers for a smaller BC2 band (due to GSM) compared to larger BC1 band in MB-MSR operation. 

The allocation strategy is a corner stone of defining test cases for MB-MSR and thus would require further investigation and discussions in RAN4 to conclude on a viable strategy for allocating the “resources” between involved bands in MB-MSR.

Considering the declared power resources, there are aspects that would require consideration in relation to both allocation of resources as well as the level of testing. Consider the following scenario where we scale the power and number of carriers non-uniformly between the two bands.
The concerned declared parameters would be maximum output power per concerned band for single band operation case as well as MB-MSR specific parameter of total output power as a sum over all supported operating bands. 
Assuming MB implementation of the transmitter, the single band tests should be performed
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Figure 1
Single band tests for MB-MSR capable BS
Considering the scaling of power resources assuming scaling, following case need to be tested in addition.
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Figure 2
Multi-band tests for MB-MSR capable BS

Consider a real scenario when operator spectrum allocation is partial in relation to concerned operating band and does not follow same scaling ratio would not map the one used for allocating the resources for testing, we would have additional cases to consider for testing.


[image: image3.emf] 

Band x                                                           Band Y

Power


Figure 3
Probable operator allocation 

Once the allocation per band (possibly several allocations to capture the aspects discussed above), the existing test configurations per band can to very large extent be re-used to intra-band allocations. 

Note that from a MB transmitter implementation point of view, the linearization is a challenging aspect which depends on the distribution of carrier powers in frequency and power domain (carrier power/power spectral density), we might see some performance impact. This needs to be carefully addressed.
Taking to account the cases above, we are already above 4x testing only considering a couple of declared parameters to account as well as the possible allocation strategies. Noting that currently, there are no MB-MSR parameters declared handling the possible pooling of power between bands in MB-MSR capable base-station. Such parameter which is necessary would also add to additional testing and is further discussed in [1]  

To ensure that we have reasonable amount of testing, additional studies and analysis are necessary to conclude on allocation strategies that capture the characteristics of MB-MSR equipment without posing excessive amount of testing. Without an overall strategy, it would be difficult to draft the actual test cases for the conformance specifications.

3.
Conclusion and proposal 

In this paper, the discussion on MB-MSR testing aspect considering the allocation of declared resources is initiated.
Depending on the allocation strategy, we see an issue where various cases need to be carefully analyzed to ensure reasonable testing, otherwise excessive testing would become unavoidable.

To ensure that we have reasonable amount of testing, additional studies and analysis are necessary to conclude on allocation strategies that capture the characteristics of MB-MSR equipment without posing excessive amount of testing. 
The study should

●
Identify which requirements that need multiband testing, and which that can remain as single band

●
Identify if for any requirements a multiband test can replace single band testing

●
Identify which combinations of C/NC, GSM/non-GSM capability, high/low number of carriers, high/low power etc. that are relevant for testing, depending on the requirement.

●
etc.

Without an overall strategy, it would be difficult to draft the actual test cases for the conformance specifications.
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