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1. Introduction 

In order to support efficient Inter-Cell Interference Coordination (ICIC) [1] as well as efficient UL power control [2, 4, 5], a UE report regarding the UE’s ‘radio position’ is required, as also proposed by Ericsson in [3].  
In this contribution we propose that a differential path loss report, defined as the difference in calculated path loss between the UE’s strongest neighbor cell and the calculated path loss to the current serving cell, be reported in the Scheduling Information together with the Power Headroom report. Note that this proposed differential path loss calculation can be based on the measured downlink RSRP and knowledge of the downlink RS transmit power. 
2. Motivation for Differential Path Loss Reporting

Path loss measurements to the serving cell alone are not sufficient to determine the UE’s radio position, as illustrated in Figure 1. Knowledge of the path loss to the UE’s strongest neighbor cell is needed in order to provide the eNB with some indication a to the level of interference the UE will cause to its strongest neighboring cell. Such knowledge can be used advantageously for uplink power control [4, 5]. 
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Figure 1: Illustration why  path loss to serving cell is not indicative of the UEs radio position. Here the UE with a larger path loss to the serving cell in fact causes less interference to its closest neighbor cell.
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Figure 2: Example of UL power control operation which exploits the differential path loss report. For details see [4, 5]
Closely related to the uplink power control topic is the issue of uplink ICIC. With uplink ICIC [1] it is necessary for the eNB scheduler to be aware of each UEs proximity to its own strongest neighboring cell, in order to intelligently assign resource blocks in a planned way, and also in order to decided if the scheduling grant should carry any UL power adjustment.

We therefore propose that in addition to the UE Power Headroom (PH) report discussed in [6], that the differential path loss (PL) be calculated by the UE and reported together with the PH. The exact number of bits is still open for discussion; in [4, 5] we have illustrated uplink system performance by using 4 bits for PL, with a range of [0 dB, 15 dB] with a 1 dB resolution, although we feel that even 3 bits would be sufficient.
Given that [6] has proposed 1 byte to report the UE PH while acknowledging fewer bits would be sufficient; we believe that 5 bits for the UE PH (same as HSUPA [7]) together with 3 bits for PL should be considered to form 1 byte.
While not yet discussed, it is expected that the PH will either be reported periodically or triggered by significant changes in the PH caused by e.g. significant change in the UE path loss. In case of a trigger based mechanism, we feel that it is equally important to trigger the report when there is a significant change in PL, which would suggest a change in the level of interference the UE is generating to neighboring cells.

3. Conclusion

· Differential path loss report should be included in the uplink Scheduling Information
· Combine a 5 bit UE Power Headroom and a 3 bit differential path loss report into a 1 byte component of the Scheduling Information
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