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1 Introduction
During RAN2#61, based on [1], it was agreed to define Physical Resource Block usage measure as in indicator of the eNB load. It was agreed that the PRB will be defined per QCI, but the definition of the PRB usage was not agreed, as it is not clear how the concatenated packets should counted for different QCIs.

This document proposes one possible way forward on how to define PRB usage for RBs contained data from several QCIs.
2 Discussion
In [1] it was proposed that the PRBs containing data from several QCIs should be calculated as if they belonged to the highest QCI. However, it our opinion this is highly undesirable.

The main goal of the PRB utilization measurement is to obtain a measure of the load of the cell. Thus the main measure should be the total PRB utilization. In addition to the total PRB utilization, it is beneficial to understand which applications / services are creating the load. To facilitate this, RAN2 discussed the possibility to also indicate the percentage of the load per QCI. However, based on [1], it was noted that when PRBs containing data from several QCIs, it is not clear how the division to different QCIs should be done.

In [1] it was proposed that the PRBs containing data from several QCIs should be calculated as if they belonged to the highest QCI. However, this approach leads to very high variance between the observed per QCI measurements for different scheduling algorithm implementations. For example, consider two different implementations

1) “Separate different traffic classes”. This scheduler never multiplexes data from different QCIs for a single user in a same PRB. 

2) “Transmit all available data”. This scheduler transmits all data available for transmission to a single user in the same PRBs, regardless of the QCI.

Consider further a situation, in which one single user is transmitting simultaneously VoIP and interactive data at (modest) 10 Mbps rate, while 99 other users are transmitting only VoIP. Assuming AMR-NB, the total transmitted data for VoIP is 1.22 Mbps for VoIP QCI and 10 Mbps for interactive. If all users have similar radio conditions, the data rates map directly to the PBR usage, and the two different algorithms give
1) “Separate different traffic classes”: PBR (VoIP) = 11%

2) “Transmit all data available data”: PRB (VoIP) = 100%

Clearly the PBR utilization per QCI is not at all useful for the second algorithm. However, it can be expected that the second implementation is actually more radio efficient, as the grants are per UE, the cost of scheduling users is reduced for the second algorithm.

One might question the relevance of the example above, but as the data rates for interactive services are expected to be significantly higher than for GBR services, it can be expected that a single high data rate user can make the PBR utilization measurement unreliable. Thus we do not find the proposal from [1] attractive.

An alternative approach is to exclude the PRB with data from PRB utilization reporting. This leads to some PBRs not being counted at all, and the sum of the per QCI measurements is not going to be 100%, but as long as the total utilization is reported, this does not seem to be a significant drawback.

In the example above, the per QCI PBR usages for the two different algorithms would be

1) “Separate different traffic classes”: PBR (VoIP) = 11%

2) “Transmit all data available data”: PRB (VoIP) = 10%

Clearly this way of reporting provides a much better indication of the PBR utilization per PBR. Thus we propose

Proposal 1: Report total PRB utilization.

Proposal 2: Report utilization per QCI excluding PRBs containing data from several QCIs.
3 Conclusion

In this contribution we have analyzed two different methods to calculate the PBR utilization per QCI. A simple analysis shows that allocating the whole PBR to the highest QCI leads to a high variation between different scheduler implementations, and thus is not attractive. To address this issue, we propose
Proposal 1: Report total PRB utilization.

Proposal 2: Report utilization per QCI excluding PRBs containing data from several QCIs.
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