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1 Introduction
In previous meetings a possible problem with the current definition of the PRB usage per traffic class when MIMO is used has been discussed [1]. 
In this paper we would like to propose a simple measurement definition that works also for MIMO.

Both total PRB usage and PRB usage per traffic class will be discussed.

2 Use Cases for PRB usage measurement
The use case for PRB usage and PRB usage per traffic class is for cell load sharing, i.e. the result of these measurements will be the base for decisions regarding cell load sharing. 
We see that the total PRB usage is going to be used as a measurement to see the load of the physical resources. I.e. if 50% is available it can probably take on some more traffic.

We see that the PRB usage per traffic class is going to be used as an indicator to see how much of the used resources each traffic class is consuming. I.e. to take the cell load sharing into another dimension, to see if a certain traffic class can be accepted into a cell at the cost of that some of the existing traffic will be down-prioritized (i.e. total PRB usage might indicate that the cell is full, however with the PRB usage per traffic class indicate that a certain traffic class can be accepted at the expense of other traffic classes). 
If we look at the definition of PRB, a PRB is a set of physical resources in the time and frequency domain. If MIMO utilizes a PRB for multiple transport blocks, it is still just using ONE PRB. As a comparison, we don’t consider a PRB different if it was used to transport data with 16QAM or 64QAM.
We consider the use of MIMO on a PRB have the same principle as using 64QAM instead of 16QAM, i.e. it makes it possible to push through more bits on the radio interface, it is not using a PRB twice.
3 Proposed measurements
3.1 Total PRB Usage

We believe that the existing calculation is correct. Some clarification that the PRB usage is based on a time-frequency perspective only (i.e. how much of the PHYSICAL resources are used), would however be useful to add to the specification in order to avoid misunderstandings.

3.2 PRB usage per traffic class

Based on our view on MIMO, we think that the existing calculation is in principle correct, but unnecessarily complicated.
3.3 PRB usage per traffic class moved to RLC compared to L1/MAC SAP

Based on our view on MIMO, we think that the existing calculation is correct, but unnecessarily complicated. Instead of looking at absolute PRB usage, we propose to look at relative usage (i.e. DTCH and DCCH bits), which will give a correct measurement and remove the complication of which PRBs to consider in a MIMO scenario. The simplified formula is shown below:
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To get an estimate of the absolute PRB usage per traffic class the following formula could be used (the estimate is that we assume that the transferred bits on Uu use the physical resources equally much, which we consider is a fair assumption to make the measurement simple):
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4 Conclusion
We feel that for total PRB usage, MIMO should be considered as a way of sending more bits over the radio interface, not as using a PRB more than once. Thus we aim to keep the spatial domain out of the equation and keep to the original time-frequency domain definition of a PRB.

For PRB usage per traffic class we believe that it is not necessary to consider PRBs in the first part of the formula, since what we are measuring is the amount of resources each traffic class is using and that can be shown just as well by just looking at the relative usage in bits.

Proposal 1: 

Keep the calculation for Total PRB usage as is, but add a clarification that total PRB usage should be considered in the time-frequency domain only.

Proposal 2: 

Simplify the solution to show relative PRB usage, thus removing the confusion of which PRBs should be considered for the measurement.
We have also prepared a CR covering the proposals above, see [3]
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