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1 Introduction
In this contribution, we analyze the current definition for the Average number of Active UEs in the UL per QCI and identify some issues with the current measurement definition, leading to a unnecessarily complex and inaccurate measurement. We also propose a new, simplified definition for the measurement.
2 Discussion
Currently the measurement for Average number of Active UEs in the UL per QCI is defined as:
	Number of UEs for which there is buffered data for the UL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with QCI = qci at sampling occasion i.

This is a Node B estimation that is expected to be based on Buffer Status Reporting, analysis of received data and progress of ongoing HARQ transmissions.

Buffered data includes data for which HARQ transmission has not yet terminated.

When QCI cannot be determined at the time of the sampling occasion, it is expected that QCI is determined after successful reception of data.


From the definition of the measurement, it is clear that the current measurement is an implementation dependent estimation of active UEs per QCI. The current definition is especially problematic with respect to determining the QCI after successful reception of data. Consider the example shown in Figure 1, in which 4 QCIs are mapped to a single logical channel group. The arrival of a BSR is indicated with solid blocks, the sampling occasions with dashed lines and reception of data with arrows. In this situation, it is not possible to use buffer status report to determine which QCI is active, but it is necessary to look at the received data (as indicated in the current measurement definition).

[image: image1]
Figure 1: Example of measurement implementation when several DRBs with different QCIs are mapped to a single LCG.
As shown in the figure, a BSR was received before scan 1, and the first reception of QCI=1 is the first set of data to arrive from that LCG since BSR. Clearly QCI=1 should be considered active at scan 1. Depending on the contents of the BSR and the amount of data received for QCI=1 before reception of data for QCI=2, QCI=2 should probably be considered active at scan 1 as well. The situation for QCI=3 and QCI=4 is much less clear. For QCI=3 and 4 it is not really possible to determine if the data has already been in the buffer at scan 1 (but has not been included in uplink transmission due to logical channel prioritization and arrival of new data for QCI=1 and/or QCI=2), or has just arrived.
The measurement is complicated because it requires post sampling occasion handling. Furthermore, as shown in Figure 1, the window for post sampling occasion is not specified, leading to different implementations and different reported values for different vendors, reducing the benefit of having a standardized measurement in the first place. In our opinion it would be beneficial to replace the current definition with a simplified definition, leading to more uniform reporting between different vendors.

In order to simplify eNB implementation, we propose that the measurement definition is modified in such a way that it does not require eNB to back-trace the already received data to a scanning occasion. 

Proposal 1: eNB is allowed to determine active UEs per QCI at the time of scan (i..e. eNB is not required to determine the QCI for current scan based on data received in the future).
Furthermore, we think that the intent of the measurement is to count the number of UEs with QCI=qci that according to eNB are active. This includes (as indicated in the current definition) UEs with data available for transmission, but should probably also include UEs with semi-persistent grants and with DRBs not belonging to any LCG. Both of these examples will lead to an uplink transmission regardless if the UE has data or not.
In general, we think that a suitable definition could be obtained by defining that an UE is active at the point of scan if:

-
the UL buffer estimate for the UE > 0; or 
-
the UE has an UL grant for semi persistent scheduling.
An UE is considered active in UL for a QCI at the point of scan if 

-
the UE is considered active, and

-
the UL buffer estimate for a LCG > 0 with at least one DRB with QCI=qci in the LCG
Even though the measurement definition still does not specify how to calculate buffer estimate, it can be expected that most eNBs maintain such information for scheduling decisions. Thus variations between different vendors should be significantly reduced by adopting this (or similar) definition of an active UE per QCI in uplink. 
Furthermore, if more accurate measurement definition is desired, should be straightforward to specify in more detail how the UL buffer estimate can be calculated. As an example, in most cases the UE buffer estimate can be based directly on the received BSRs, but for more complicated situations additional rules can be specified. For example, it could be specified that a DRB not belonging to a LCG is considered to have a positive buffer estimate if last received PDU did not contain padding.
Proposal 2: The definition of the active UE per QCI in uplink is based on rules above, i.e. UE is active at the point of scan if:

-
the UL buffer estimate for the UE > 0; or 

-
the UE has an UL grant for semi persistent scheduling.

An UE is considered active in UL for a QCI at the point of scan if 

-
the UE is considered active, and

-
the UL buffer estimate for a LCG > 0 with at least one DRB with QCI=qci in the LCG
3 Conclusion
In this contribution we have analyzed the current definition of the active UE per QCI in uplink. Based on the analysis above, it can be concluded that the current definition is complicated because it requires post sampling occasion handling. As the measurement definition leaves the detailed measurement up to the eNB implementation, we do not think this complexity can be warranted and propose 

Proposal 1: eNB is allowed to determine active UEs per QCI at the time of scan (i..e. eNB is not required to determine the QCI for current scan based on data received in the future). 
Furthermore, we think that intent of the measurement is to count the number of UEs with QCI=qci that according to eNB are active. This can be achieved e.g. by 

Proposal 2: The definition of the active UE per QCI in uplink is based on rules above, i.e. UE is active at the point of scan if:

-
the UL buffer estimate for the UE > 0; or 

-
the UE has an UL grant for semi persistent scheduling.

An UE is considered active in UL for a QCI at the point of scan if 

-
the UE is considered active, and

-
the UL buffer estimate for a LCG > 0 with at least one DRB with QCI=qci in the LCG
A corresponding CR is provided in Tdoc R2-091307.
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eNB receives BSR for LCG with b2 bytes of data





eNB receives BSR for LCG with b1 bytes of data
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