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1. Introduction

The following has been agreed during the RAN1#51bis meeting on UL ICIC: HII (High Interference Indicator), it was decided to report one value per PRB on an event triggered basis, being supposed to change with traffic load situation in the reporting eNB. 
It is left for discussion whether a kind of hand shake procedure between sending and receiving eNB is needed. In this contribution, some observations on ICIC are made which suggests specifying a hand shake procedure for ICIC and reporting a differential HII value.
2. Hand Shake Procedure
In a static ICIC scheme, each cell is configured statically i.e. a certain (1/3) part of the bandwidth are reserved for the transmissions of the cell-edge UEs. For uniformly distributed cells with evenly loaded traffic, static ICIC schemes can achieve the maximum gain of ICIC. However, for practical systems, the cells are not uniformly distributed and the traffics are not evenly loaded and are time-varying. Therefore, ICIC schemes that can adapt to system configurations and track the traffic load are desirable.
In a semi-static (dynamic) ICIC scheme, each cell decides a part of the bandwidth for the transmissions of the cell-edge UEs based on its traffic load, UEs’ distribution and possibly the information from its neighboring cells. A message, such as HII for uplink, is then sent to the neighboring cells to inform its decision. Although one cell’s decision may react to those of the neighboring cells, no hand shake procedure is defined to make sure that the system converges to stable status with reasonable gain from ICIC. 
Therefore, we propose to define a hand shake procedure to ensure coordination. 
3. Differential HII Value
After a cell sending a HII to its neighboring cell, the source cell can measure the interference level in the HII band to check if the interference level is reduced. The neighboring cells could respond to the received HII by avoiding scheduling their cell-edge UEs in this HII band. This may only slightly reduce the interference level of the HII band of the source cell. In this case, re-sending the HII will not help, especially when 1 bit per PRB is used for signaling HII. As such, we propose to have the option to send a differential HII value relative to the previous HII message to solicit more coordination from the neighboring cells. The neighboring cells may then decide to further lower the PSD within this HII band.
Here are a few options to signal this differential HII value:

1. Send one additional bit to the neighboring cells indicating the HII band is same as before but  less or more coordination is needed in this band;

2. Adding a differential HII field into the HII report. Total 2 bits may be needed to indicate one of the 4 situations: 1) initial HII indicator; 2) same coordination level; 3) more coordination is needed; 4) less coordination is needed and can be used to turn off the HII.
4. Summary

It is proposed to send a differential HII field in the HII report by using a total of 2 bits for the whole band.  Also, it is proposed that the ICIC gains should be verified using system simulation tools.





























































































































































































































































