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1
Introduction

The concept of intercell interference coordination is being discussed in RAN1 as a way to deal with unbalanced loading of neighbour cells, especially in overload situations. So far, the discussion in RAN1 has been based on the assumption that all traffic and all users are equal, which is not the case. 
1.1     Background

Intercell interference coordination is a multi-cell RRM function used to keep the inter-cell interference level under control [1]. This mechanism can either be reactive or proactive in controlling the inter-cell interference level.

In the reactive approach, a simple mechanism is to use a one bit overload indicator (OI) which is sent over X2 interface to indicate the overloading situation i.e. the reactive mechanism reduces excessive interference once it has occurred. This OI can indicate excessive interference over the whole cell bandwidth or as indicated in [2], overload indication can be for only part of the bandwidth. For example [3] proposes to break the bandwidth into clusters and have a bitmap to report the overload situation of each PRB. If the timing of when the overload occurred is also indicated, neighbour eNBs would be in a better position to target the culprit UEs for interference reduction by looking at the eNB scheduler history, for example.

In the proactive approach [4], an indication ‘X’ is sent by an eNB to its neighbours to indicate that it will be servicing a cell edge UE(s) in the near future in certain part of the bandwidth and hence that excessive interference might occur in that part of the bandwidth. Neighbour eNBs receiving this indication may either decide not to schedule their own cell edge UEs in that part of the bandwidth to ease the mutual interference level experienced or schedule UE transmissions in other parts of the bandwidth to avoid the high interference level. 
2 Requirement

It is important that the intercell interference co-ordination performed between neighbouring cells takes into account the type of traffic creating the load on each cell whether a reactive or proactive approach is adopted. 
As an example, consider a reactive mechanism whereby an eNB indicates to its neighbours that it is experiencing excessive interference in certain part of the bandwidth. If this is an UL ICIC mechanism, neighbour eNBs receiving the OI will react to this by, for example, requesting UEs scheduled in the over-interfered part of the bandwidth to lower their transmission power. However, it might be that UE experiencing excessive interference is only sending lower priority traffic e.g. Non-GBR traffic compared to UEs in neighbour cells which might be sending higher priority traffic e.g. GBR traffic. Hence, if QoS type of traffic is not taken into account, the ICIC mechanism might end up penalising higher QoS (higher priority) traffic to favour lower QoS (lower priority) traffic. The ICIC mechanism would thus be fair from an interference balancing point of view but will degrade perceived QoS for high revenue subscribers. It is better to minimise the interference experienced by high QoS (high priority) traffic even if this is at the expense of lower throughput for lower priority traffic (requiring lower QoS). 
Another possibility would be to use QoS information with the proactive mechanism whereby an eNB sends an indication ‘X’ to its neighbours about future transmissions that can result in high interference in a certain part of the bandwidth e.g. due to UEs at cell edges. This mechanism can also be used to protect traffic of high QoS from experiencing excessive interference. For example, the indication X can indicate that voice traffic will be scheduled by eNB in certain part of the bandwidth. Neighbour eNBs receiving this indication may, for example, decide to schedule its traffic  in other parts of the bandwidth to protect the high QoS traffic or only schedule non-GBR traffic in the same PRBs so that in case of overload it can reduce the throughput without requesting the interfering cell to limit the GBR traffic. 
From the examples above, it is clear that it is important for an ICIC mechanism (whether reactive or proactive) to take into account the QoS type of traffic causing the interference before any decision is made to overcome or prevent excessive interference conditions. 
3
Proposal
It is proposed that RAN2 start to investigate a mechanism for providing QoS support based on Inter-cell Interference Coordination. As a first step, it is proposed to identify the relevant QoS parameters that would be required to differentiate among traffic types so that the inter-cell interference co-ordination mechanism can prioritise traffic with the highest QoS/value to the operator. 
It is important that this functionality is well specified as it needs to work in a multi-vendor environment. Hence, it is proposed to coordinate the work with RAN1 and RAN3.
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