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1. Introduction

It is agreed that the overload indicator through the backhaul could be frequency dependent. In this contribution, detailed signaling and procedure of uplink inter-cell power control are discussed.
2. Content of the Overload Indicator
The contents of the X2 message for uplink inter-cell power control should include the following
· Quantized IoT level per sub-band (1 or 2 bits)
· The load of the cell (1 or 2 bits)
· Uplink performance satisfaction index (1 or 2 bits)
· Other information may be included if proved to be beneficial

The granularity of the frequency dependent IoT level should be configurable and allow the whole bandwidth IoT level be a special case. For example, in case of a relatively large site, the uplink is noise limited and the frequency dependent IoT report is not necessary.
The X2 messages may be event-driven and sent no faster than every 20 ms. The events may include high/un-acceptable IoT, unsatisfactory uplink performance, changes of the load in the cell and etc. Due to the X2 delay (20 ms), the measurement (averaging) interval for IoT needs to be of the same order.
3. Usage of the Overload Indicator

When the eNode-B receives these X2 messages, it may perform the (inter-cell) power control adaptation schemes in the following ways:
· Approach 1: Node-B adapts the parameters of power control formula and then broadcast them to the UEs.
· Approach 2: Node-B adjusts the transmission power of individual UEs

· Approach 3: Node-B broadcasts the (processed) X2 messages, the UEs then adapt their transmission power accordingly

Since the eNode-B has all the information, it is natural to adopt approach 1 or 2 and perform centralized adaptation without additional signaling defined. Approach 3 relies on UEs to adapt their power. After UE adapts its transmission power, its power headroom needs to be updated to the eNode-B for scheduling or measurement/PA errors correction.
Exactly how the eNode-B adapts the parameters of the power control formula and adjusts the transmission power of UEs may be specified in order for the inter-operation between eNode-Bs from different vendors.
4. Overload Indicator and UL ICIC

It was agreed during RAN1#51 meeting that an indication X may be signaled via X2 interface for inter-cell interference coordination.  In this contribution, we propose how to re-use theX2 overload indicator as the indication X for inter-cell interference coordination:  
· The eNB may use two different thresholds when reporting frequent-selective overload indicator:

· One regular threshold and

· One additional lower threshold for part of the bandwidth

· The maximum difference between the two thresholds and the maximum portion of the bandwidth using the lower threshold are specified.

· The difference between the two thresholds and the subband using the lower threshold are signaled to the neighboring cells through X2 message. This could be the indication X for ICIC.
· The eNB response to the ICIC specific X2 overload indicator needs to be defined. Also need to clearly define the interaction and negotiation process between the eNBs.

· The coordination of OI and indication X is then naturally defined.

Intuitively speaking, the two different thresholds for OI allows both proactive and reactive ICIC. The neighboring cells avoid generating too much interference in the part of the bandwidth with lower threshold. If the IoT in this part of the bandwidth is still higher than the lower threshold, the current cell sends overload indicator and the neighboring cells react to it. In addition, the difference between the two threshold indicates how much more sensitive the cell-edge UEs of the cell are to the IoT and the neighboring cells can take action accordingly.

Propose to focus on defining X2 overload indictor and related eNB behavior. The ICIC-related messages and related eNB behavior may be for FFS.
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