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1 Introduction
During RAN2#62bis, two proposals for calculating the PRB usage for concatenated packets were discussed. In [1], it was proposed to ignore the concatenated packets when dividing the PRB usage to different QoS classes (based either on GBR/non-GBR property or per QCI), while in [2] it was proposed to distribute the PRB usage based on the fraction of the payload.
In this contribution we further analyze how to define the PRB usage for concatenated packets.

The main difference between the earlier document [3] is the inclusion of a text proposal to 36.314.
2 Discussion
During RAN2#62bis, it was decided that the total PRB usage will be measured by the eNB. This allows the neighboring eNBs to obtain a simple and reliable indication of the load of the current eNB. Most likely the total PRB usage alone is sufficient for majority of the load balancing use cases, but still it is clearly beneficial in some load balancing use cases to obtain understanding of how the load is divided between different quality of service classes. However, in our understanding, this information does not need to be very accurate. It should be sufficient to obtain an indication if a significant amount of the load is caused by GBR users.
The proposal in [1] allows the base station to ignore the concatenated packets when dividing the PRB usage to different QoS classes. This introduces a systematic error, if the user is actively using applications from two or more QoS classes and the applications are transmitting data at the same time and the scheduler schedules the data in the same TTI. In typical scenarios this simply does not happen. First, even though it is common for the users to have several applications open at the same time, the users frequently do not actually use more than one application at the time. Second, even if the user is using more than one application at the same time, the applications do not constantly transmit packets. Even GBR applications such as voice calls transmit only one packet every 20 ms, i.e. for 95% of the TTIs there is no transmission. For non-GBR applications is it not as easy to predict the packet inter-arrival times, but in general applications constantly transmitting on every TTI are very rare (the only immediate example is a download of large file from a server, with the air-interface being the bottle-neck link). Thus we estimate that the error caused by ignoring the concatenated packets for division to QoS classes is not likely to be significant (most likely much less than 1 %). 
The proposal in [2] does not seem to be extremely complex to calculate. However, it requires that the actual resource blocks are correlated to the incoming PDCP SDUs. This requires that the scheduler is made aware of the PDCP SDUs and keeps track of the sizes of the PDCP SDUs. Even though this extra complexity may not be very significant from implementation point of view, we think that the limited improvement in accuracy does not justify the extra complexity. 
As the difference in accuracy does not seem to be significant, we propose to allow both implementations of the per QoS class PRB usage measurement. 
Proposal 1: The handling of concatenated packets is left up to the eNB implementation. The eNB may either use the fractional counting or ignore the concatenated packets. 

Alternatively, the used method could be signaled together with the measurement. 
3 Conclusion

In this contribution we have shown that ignoring the concatenated packets from the per QoS class PRB usage measurement leads to inaccuracy only if following three conditions are fulfilled simultaneously
1. user is actively using several applications at the same time

2. the applications are transmitting data at the same TTI

3. the scheduler schedules that data from several QoS classes in the same TTI

Based on our analysis it is rare for these three conditions to be fulfilled at the same time, and thus we expect that the measurement inaccuracy of ignoring the concatenated packets is not significant.

The alternative proposal of dividing the concatenated packets based on the payload on PDCP level leads to more complex eNB implementation due to the need to couple the scheduler to the higher layers. As (according to our analysis) there is very limited difference between the two methods, we propose

Proposal 1: The handling of concatenated packets is left up to the eNB implementation. The eNB may either use the fractional counting or ignore the concatenated packets. 
In addition we propose to agree to the text proposal in Section 5. Note that the text proposal does not address the issue of providing QoS differentiation per QCI or per GBR/non-GBR. 
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5 Text proposal to 36.314

4.2.1.2
UL and DL PRB usage per traffic class
Protocol Layer: MAC

	Definition
	PRB usage per traffic class. This measurement is applicable to Dedicated Traffic Channels (DTCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

· DL DTCH, for each QCI.

· UL DTCH, for each CQI

NOTE: It is FFS if this measurement is done per QCI or per GBR / non-GBR. 

Detailed Definitions: 
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 , where

N(qci, T)
Number of physical resource blocks used for certain QCI during time period T. 
The resource blocks containing data from several QCIs may be included in the count.
T

The time period during which the measurement is performed.

P(T)
Total number of PRBs available during time period 
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PRB usage per traffic class. Percentage of PRBs used for a certain qci. Value range: 0-100%.



NOTE: For the DL, the measurement refers to transmitted Transport Blocks, regardless if it was successfully received or not. For the UL, the measurement refers to successfully received Transport Blocks. Non-successfully received transport blocks, e.g. transmission-aborted transport blocks at RLC re-segmentation are not counted.
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