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1. Introduction 

The inclusion and details of Inter-Cell Interference Coordination (ICIC) has briefly been discussed in RAN2 [2] as a result of the decided way forward [1] in RAN1 (meeting #52bis). In this way forward it was decided on introducing an additional RSRP trigger for ICIC purposes. 
In this paper UE measurement, measurement control and reporting is discussed in more detail leading to some conclusions and proposals on ICIC for RAN2.
2. Discussion
To support efficient Inter-Cell Interference Coordination (ICIC) UE measurement and reporting is needed since the radio position of the UE:s have a significant impact on how much interference it contributes with to the neighboring cells in the UL.  This is were handover path loss measurements, e.g RSRP, are essential for all UL ICIC schemes that have been discussed in 3GPP. A UE that is near the cell border, i.e. far from its serving eNB will need to transmit with higher power than a UE close to the eNodeB; at the same time it will also be close to the neighboring cell and therefore contribute more to inter-cell interference than a UE close to the cell center.
 An important aspect to consider is that it can be beneficial for neighboring cells to schedule their cell edge users on different frequency resources to avoid collisions between their transmissions, which would result in a decreased SINR and a lower throughput. In order enable this scheduling it is necessary for the eNB to in due time find out when its UEs are approaching a neighboring cell. Furthermore, evaluations in RAN1 have shown that it is beneficial to identify UEs for ICIC before it is typically necessary to do so for HO purposes. By simply increasing the HO trigger to a suitable level for ICIC RSRP reporting, this threshold will fulfill the reporting required. In addition to entering the general ICIC triggering condition in the UE it is on the other hand also desirable for the scheduler to know when a UE leaves the condition, and thus reporting for this event should also be configured.
The handover reports are commonly threshold triggered (e.g. RSRP). As outlined above, the thresholds for ICIC purposes will typically not be the same and would possibly infer a large population of the cell UEs in triggering conditions. It is then also probable that frequent triggering would increase the signaling load and UE activity. Since the measurement for ICIC does not require immediate reporting and updating, as compared to the HO event triggers (comp HO failure); and considering UE battery aspects, it is important to limit the reporting frequency. In RAN1 it was therefore concluded that the reporting could be limited to instances were the UE is actually scheduled and thus dependent on buffer status. 

2.1. Solution Proposed 
In RAN2, and 36.331, it is rather clear what general functions RRC provide in terms of measurement configuration and control. In fact, for the hand-over like measurements that are considered for ICIC (e.g. RSRP), one could in general say most functions for ICIC are in place. However, the interlayer (MAC-RRC) functions needed require a suitable solution. The sought criterion for ICIC measurement triggering and reporting is dependant not only on the addition of a RSRP threshold trigger, but also on the fact that the UE should only send the ICIC measurement report when it has a grant.
In the previous meeting a number of solutions were presented, but many suffered from interlayer dependencies that are highly unattractive.  For instance, specifying a HO- type of measurement triggering and reporting in MAC, or vice versa - a continuous knowledge of buffer and scheduling strategies of MAC in RRC, are not viable solutions.  While considering the options, building on the existing RRC HO triggers and thresholds seem to be a rather simple solution that can maintain the integrity of the specifications while; with some additions, fulfils the wanted functions for ICIC. 

Solution proposal in some detail:
· The measurement configuration and control in RRC is maintained as for RSRP. (e.g. filtering, periodicity if any, etc)

· New additional thresholds are specified for triggering ICIC reports ( for entering and leaving the triggering condition). 
· The measurement is delivered to MAC ( RRC Measurement Report )on a “special” Radio Bearer ( of SRB type )

· The ICIC RB has a higher priority than UP data but does not trigger a BSR

· The RB is transmitted only at the time when the UE has a valid grant.

· Only one measurement report per UE and trigger should be transmitted.

As mentioned, the triggering and reporting for the RSRP report is currently specified to a large extent. The additions needed are to allow configuration of the additional triggers and the addition of a new SRB on which to map the measurement. Finally, by configuring the ICIC RB without tying it to a RB group would be a simple way of achieving the sought behavior w.r.t BSR triggering and reporting.  

Since there is a probability of the ICIC measurement report is “delayed” with the above outline, it might seem to be valuable to define a timer that, for instance, triggers a BSR at expiry in order to expedite the measurement reporting. It could though be assumed though that in most common scenarios UEs has data to send in UL at sufficiently frequent occasions so that it would not limit the measurement usefulness.
3. Conclusion

It is proposed that RAN2 discusses the inclusion of ICIC measurements and reporting and adopt a solution according to what is outlined in section 2.1. 
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