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1. Introduction

During RAN1#51bis in Sevilla, it was agreed that a one-bit proactive relative indicator of narrowband (per n PRB) Tx power (RNTP) can be exchanged among eNBs for interference aware scheduling and downlink ICIC.  The configuration and signalling of threshold were left FFS. During RAN1#52bis in Shenzhen, there were proposals [1][2] specifying signalling between eNBs that contains power threshold and a per-PRB bitmap indicating usage from the sending eNBs.  
Separately, during RAN2#60 in Jeju, it is proposed in [3] that inter-cell interference co-ordination should also carry relevant QoS parameters in order to differentiate among traffic types and to prioritise traffic with the highest QoS/value to the operator.  
In this document, we propose a new bit-field to be exchanged among eNBs to achieve the goal of QoS differentiation and prioritization among eNBs, as part of the DL ICIC operation.
2. Discussion

2.1. Background

Cell edge users benefit significantly from a reduction in interference power from neighbouring cells.  Efficiency of cell resource utilisation is thus enhanced if there is cooperation across eNB’s, coordinating power usage across PRB’s.     The use of DL ICIC signalling creates a mechanism to achieve this type of coordination.  Groups of cells that successfully coordinate transmissions may, as a result, benefit each cell in overall resource efficiency, making such schemes of value even when no specific relative QoS status is shared.  
But in addition to this efficiency gain, it may also be possible to balance QoS requirements across cells through the sharing of QoS status information.  This QoS information should be based on overall cell DL congestion, and should take into account the priority of the congested Radio Bearers, enabling allocation tradeoffs based on relative QoS priority across cells.
2.2. Congestion-based load balancing across cells
We propose to add a bit-field to the DL ICIC indicator, defined to be the highest-priority Radio Bearer that is currently in congestion in the cell.  A state of congestion occurs when any one of the QoS targets (delay, GBR, or PER) for the given Radio Bearer (as defined in [4]) is consistently not being met.  
The number of bits added to DL ICIC is thus the same as that needed for exactly one priority level as in [4]. There should be one reserved bit pattern that indicates that no Radio Bearer is currently in congestion.  The DL ICIC indicator should be triggered anytime there is a change in this highest priority level of a congested Radio Bearer, or when the per-PRB bit pattern is adjusted, in addition to other triggers that may be defined not based directly on QoS considerations.  
As also stated in [1], there should be no requirement on the action to be taken by the receiving eNodeB upon reception of a neighbour DL ICIC indicator.  But it is understood that good implementations will take this information into account when scheduling users, and also respond with updates to their own DL ICIC status.
3. Conclusion

We propose to add a bit-field to the DL ICIC indicator that defines QoS status of a given cell.  This status is defined to be the priority of the highest-priority Radio Bearer being served by the cell that is currently in congestion.  This simple mechanism allows for eNB’s to coordinate action across sites to balance QoS load and provide appropriate resource allocation optimising overall network requirements.
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