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Discussion and Decision
1. Introduction

In the last meeting RAN2 agreed on a set of PRB based eNB measurements to be used for load balancing. It is assumed these measurements are exchanged between eNBs across x2 interface.
· M1:  DL PRB usage per QCI (including data and associated L2 control elements)

· M2:  UL PRB usage per QCI (including data and associated L2 control elements)

· M3:  DL PRB usage for SRBs

· M4:  UL PRB usage for SRBs

· M5:  DL PRB usage for common control channels (sum of usage for BCCH and PCCH)

· M6:  UL PRB usage for common control channels (sum of usage for PRACH and PUCCH)

· M7:  DL PRB usage for SC-PTM MBMS channels

· M8:  DL PRB usage for MBSFN channels

While we think these measurements are certainly useful to allow implementation of effective load balancing mechanisms, we have identified an issue with having these measurements only, and believe we need additional information.
2. Issues with the current status
We think these measurements are insufficient to adequately reflect the load coming from non-GBR users.
Indeed in certain case, one or a few users can actually use a significant portion of the total bandwidth. With the boom of mobile youtube, high definition video, big file transfer and in general throughput intensive applications, a few users may be granted by the network a very large share of the total bandwidth. Here, the PRB measurements would show a high load even though the throughput of these users could be reduced while keeping their QoS to a good level. In other words, some new users could be accommodated in the cell without affecting other users QoS: the cell isn’t so loaded after all.
We think this case is very much different from the case where there are lots of non GBR users sharing the resources because in this case the users probably already have unsatisfactory throughput and granting more users in the cell would further degrade it.
Still, looking at the PRB measurements, these cases are impossible to tell part.
We see 2 solutions below to solve this issue.
2.1 Measuring the PRB usage per Active Radio Bearer

The idea is to have a view on the share of the PRB that are used by one active Radio bearer, in average. This would roughly result in dividing the PRB usage by the number of active radio bearers. A large value would indicate that a few users are actually using most of the bandwidth, showing that more users can be accommodated in the cell.
If we decide to go this way, the definition of 'active SAE Bearer' has to be refined. It needs to take into account

1) The users that have traffic and are scheduled 

and 

2)  The users that have traffic but are not being scheduled

This measurement could be used instead or in addition of the already agreed PRB usage for non-GBR QCIs.

2.2 Using the percentage of UEs experiencing unsatisfactory QoS

In RAN2#61, it was proposed to measure the percentage of UEs experiencing unsatisfactory QoS per QCI, for performance monitoring.

It is also possible to use this measurement in addition with the already agreed PRB measurements to estimate accurately the load.
Basically, when deciding whether new users could be moved to another cell, it seems more important to take into account the QoS of the existing users rather than solely the radio load. Indeed, if the QoS is very good in the cell, it probably means that more users could be accommodated by the cell, even if the cell already looks loaded. In other words, the throughput reduction caused by the arrival of new users would still leave QoS in a better than acceptable level.

We propose to exchange this measurement per Non-GBR QCI.  This granularity will allow to show up to which priorities there are QoS issues (if any) which can be compared with the situation in other cells. Also, combined with the throughput per QCI that could be derived from the PRB measurement, it would allow to better predict the impact of sending one more user to another cell (e.g. if there is very little high priority traffic and a lot of low priority traffic in a cell, sending one more high priority user may have a big impact on the low priority users).


We think the second option gives a better view on the actual load. 

Proposal: The percentage of UEs experiencing unsatisfactory QoS per Non GBR QCI is exchanged across x2 along with the PRB usage measurements.
3. Conclusion

We kindly ask RAN2 to consider the issue described in this contribution. We propose to select the second method i.e. using unsatisfactory QoS measurements to overcome it.
Proposal: The percentage of UEs experiencing unsatisfactory QoS per Non GBR QCI is exchanged across x2 along with the PRB usage measurements.
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