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1 Introduction
In current eICIC, it is possible that an aggressor cell allocates ABS patterns to victim cells. However, it is possible that the victim cell is unable to use the ABS subframes allocated by the victim. The latter may be due to high interference caused by other aggressors, which have not allocated the same ABS pattern. 
It would be beneficial to understand that a mismatch in ABS pattern allocation between different aggressors is in place and that such mismatch affects ABS utilisation. 

This paper discusses this issue and proposes a simple solution.
2 ABS Pattern Coordination by means of ABS Status
The Usable ABS Pattern Info IE currently specified in TS36.423 only refers to the ABS subframes usable by the victim eNB that have been assigned previously by the aggressor eNB/cell (upon receiving the X2: RESOURCE STATUS UPDATE message). In other words, the usable ABS subframes indicated via the Usable ABS Pattern Info IE are contained in the ABS pattern allocated by only one aggressor eNB, i.e. the aggressor receiving the IE over X2.
However, in order for the aggressor eNB to understand how to better coordinate ABS allocation with other neighbour aggressors, it would be useful if the Usable ABS Pattern Info IE could also express information about the usable ABSs amongst those allocated to the victim eNB by other aggressor eNBs. 

The above can be achieved by changing the semantics of the Usable ABS Pattern Info IE contained in the ABS Status IE as shown below: 
	>>Usable ABS Pattern Info
	M
	
	BIT STRING (SIZE(40))
	Each position in the bitmap represents a subframe, for which value “1” indicates ‘ABS that has been designated as protected from inter-cell interference by the eNB1, and available to serve this purpose for DL scheduling in the eNB2’ and value “0” is used for all other subframes.

The pattern represented by the bitmap is a subset of, or the same as, the corresponding ABS Pattern Info IE conveyed in the LOAD INFORMATION message from the eNB1.


By removing the condition that the ABSs usable by the victim eNB must be assigned by the node receiving the X2: RESOURCE STATUS UPDATE message, it is possible to provide the macro node with a full view of the ABSs utilised by the low power node, even if these were allocated by a different aggressor.

Therefore, by means of such modified Usable ABS Pattern Info IE an aggressor eNB is able to understand which ABS subframes are usable by the victim, independently of the aggressor. Also, the aggressor eNB is able to understand which subframes have been allocated as ABS by all neighbour aggressor nodes. 
In light of the fact that the aggressor eNB knows the ABS pattern allocated by itself to the particular victim eNB, it is possible for the aggressor eNB to understand whether there is a lack of coordination in ABS resource allocation amongst aggressor nodes. 
Such information allows the aggressor node to re-arrange its ABS pattern in a way to match to the best possible extend the ABS patterns of other aggressor nodes and therefore minimise macro resource wastage. 

3 Conclusions

In this paper it was explained how the eICIC solution currently standardised is subject to limitations concerning the possibility to coordinate ABS allocation across different aggressor eNBs. 
The paper proposes a simple solution consisting of the following:

Proposal: To allow each aggressor to know the usable ABS pattern adopted by a victim cell and including ABS resources allocated by multiple aggressor eNBs.
The proposed changes allow an eNB to adapt the allocated ABS pattern in a way to match other aggressor eNB patterns and therefore to minimise resource wastage caused by unusable ABSs.]#
CRs implementing the changes needed to endorse the proposal above are in [1] and [2].
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