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1.
Introduction

PRB usage measurements have been defined as prospective measurements for supporting load balancing. The definition of those measurements is currently being specified in TS 36. 314[1]. In [2], there was a proposal to additionally exchange the non-GBR QoS Indication over the X2 interface to better understand the actual target cell loading and more importantly, how much more load can be supported by the target cell.
Additionally in the last meeting it was agreed [R3-082344] to exchange Cell Transmission Bandwidth and the DL/UL EARFCN of the cell.
Furthermore there is an attempt from some companies to specify the transmition and HW related Load to be exchanged over X2 interface
In this document, we reiterate the limitations of using only PRB usage measurements per QCI (or GBR/Non GBR) and make proposals for further measurements that could be exchanged to obtain a better understanding of the absolute target cell loading.

2.
Analysis on PRB usage measurement for load balancing

In order to understand how to use these measurements for load balancing, we really need to understand what the aim of doing load balancing is. For example, if we just want to balance the percentage of load(in terms of PRB usage) in each cell, then just indicating across X2 interface a percentage of usage would be fine. However, it is not clear that just providing just a percentage of resources used will be of any use in the LTE system for effective load balancing. For example, a single FTP user could use 100% of the system resources, but it would also be acceptable for this user to use a much smaller percentage of resource and still provide it an acceptable service. This maybe does not apply to real-time services in the same way as for non-real-time services, as real-time services will generally have a Guaranteed Bit Rate, and normally the application will not run higher than this rate. Hence the resources used by real-time traffic may not be compressible without the UE falling below the GBR. And in that this scenario, if there is any more capacity available (at least on downlink), it should be allocated to this user, such that the GBR can be met.
 In [2] two proposals were made:
1) Measuring PRB usage per Active Radio bearer

2) Using Percentage of UEs experiencing unsatisfactory QoS per QCI

In our view, the indication of whether users of a given QCI are already experiencing good or bad QoE would only be useful for downlink when the system is 100% loaded. If the system is not 100% loaded, one would expect that any remaining resource should be used to help satisfy this unsatisfied user. In the uplink, if users are unsatisfied then this may be due to a power limitation in the UE, and it may be such that the cell is not 100% loaded whilst this is occurring. Normally this problem should have been mitigated during coverage planning, but cells will not be planned for the worst case, so you may still get UEs that are power limited. 

However, at the same time it is possible that all users are satisfied, and that they are all using more resources that those needed to satisfy them. The PRB usage per active radio bearer will go some way towards understanding how much resources users are actually using. But this would rely on the target eNode B making an assumption of how much resource in the target cell was needed to satisfy each UE.
What may be useful is to indicate directly how much the PRB usage per UE could be reduced and still be able to satisfy the users.
In that sense, the eNode Bs can compare numbers of users being supported, and directly understand the likelihood of another user being admitted.

3. Proposal: 

As discussed above it is important to understand for the target eNB by which % the serving eNB can reduce the PRB usage for the existing users but still satisfy the served UEs per QCI (particularly for non-real-time traffic). It would be helpful to have this information for UL and DL transmitted over X2 interface. 
4.
Conclusions

In this contribution we argue that having just the PRB usage measurements is not enough for supporting a load balancing algorithm effectively and  make the following proposal:

To discuss on the need for two additional measurements to be exchanged over X2:

For the DL: The % of the Load per QCI possible to be reduced but still satisfying corresponding UEs   

For the UL: The % of the Load per QCI possible to be reduced but still satisfying corresponding UEs
RAN3 is kindly requested to take this proposal into account to progress the discussion on measurements for load balancing. 
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