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1. Introduction

This contribution aims at providing an overview of the current status of ICIC standardisation in RAN1 and proposes the introduction of three new information elements to the X2AP protocol.
2. Discussion
2.1
UL High Interference
RAN1 has recently agreed, for the support of UL ICIC functionality, to introduce an UL High Interference Indicator (HII). Such indicator should be represented as a bitmap, where each bit represents a physical resource block and indicates whether UL interference is above or below a certain threshold for the concerned PRB. It should be possible to send it as often as every 20 ms, but it is foreseen to be rather sent on a semi static time scale.
RAN1 has not seen any need for a handshake mechanism. Furthermore, standardizing a response message could even be misleading in the sense that it could give the impression that it would be connected with mandated eNB behaviour. Such an interpretation would be far from the pro-active non-binding ICIC mechanism RAN1 had in mind when proposing the HII indicator. For pro-active ICIC, it could be beneficial for the scheduler to also allocate resources outside the sub band(s) indicated by the HII under certain circumstances. 
2.2
UL Interference Overload

Regarding the signalling of UL interference overload, RAN1 has come to the conclusion to signal, per physical resource block, three levels, ‘low’, ‘medium’ and ‘high’.

RAN1 also believes that no handshake mechanism is needed.
2.3
DL ICIC

Concerning DL ICIC, it seems to be clear from RAN1 discussions that an indicator called ‘Maximum Tx Power per PRB Normalized’ is needed. Such indicator should have the same structure as the HII (bitmap).
It appears though that RAN1 is still having discussions on the semantics of such indicator, although it looks one level should indicate ‘normal’ maximum power below a certain threshold and another level should indicate maximum power above a certain threshold and might be adjustable. Given RAN4 opinion is needed on the matter, as they are in the process of limiting the possible power offset between different parts of the spectrum, RAN1 has not reached a firm conclusion on the actual meaning of the indicator.

They have nevertheless concluded on one bit per PRB (more over, for the above reasons, it is believed that there is no need for a handshake mechanism) so there is no hinder for RAN3 to proceed with the definition of the corresponding Information Element in the X2AP protocol, although a FFS indication will be needed regarding the semantics.
2.4
Target Cell Information

When introducing support for the ICIC indicators, it should be also noted that RAN1 in [1] states that it shall be possible for a cell to send HII with different, neighbour-cell specific contents to different neighbour cells. It is considered therefore appropriate to add information about one or more target cells to the LOAD INFORMATION message.
3. Conclusion and Proposal
Considering the above discussion it is proposed to include the following new Information Elements in TS 36.423:
· UL High Interference Indicator;

· UL Interference Overload Indicator;

· DL Maximum Tx Power per PRB Normalized.
· List of target cells for which the information is meant.

Regarding the most appropriate way to code such information in ASN.1, it is proposed to adopt a variable size, extensible BIT STRING type for the HII and the Max Tx Power indicators as it has in general better encoding/decoding performance comparing to a SEQUENCE OF type. It is proposed to have it extensible for forward compatibility reasons.

The UL Overload indicator, giving it needs three values per PRB, is proposed to be a SEQUENCE OF type, which could in principle be extended in the future in a backwards compatible way by adding a new information element carrying the extensions.
A change request proposing the above changes is contained in R3-080638.
4. Reference

[1]

R1-081148 LS on High Interference Indicator, Feb 2008.
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