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1.  Introduction

Based on the contributions submitted to RAN3#74, co-signing companies propose to add the text below to the TR R3.024 [1] of the WI on Carrier Based HetNet ICIC. Further discussion on the scenario and proposed solutions can be found in contributions [2], [3], [4], [5] and [6].
2.  Text Proposal
Following text on DL interference scenario is proposed to be included in the respective section of the TR [1]:
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4.C
DL interference in macro-pico environment

4.C.1
Description

This scenario concerns per-UE carrier selection for PCell and Scell(s).

The scenario corresponds to the deployments described in subclause 9A of TR 36.814 [X]. 
In this case, with the use of Cell Range Expansion (CRE), there will be a group of users that are going to be served by the pico cells while still far away from it, as represented in figure 4.x.y. For these users, ICIC techniques (either in the time-domain or frequency-domain or in combination) are necessary to counteract interference, and providing inter-eNB assistance can be beneficial to optimize the selection of the Pcell/Scell(s) of those users.
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Figure-4.x.y: Users in heterogeneous network: (a) close to macro; (b) close to pico; (c) in intermediate region (e.g. in CRE).
4.C.2
Solution

Note: The solutions proposed for DL interference mitigation in macro-pico environment shall be enhancements to the existing RAN3 mechanisms defined in Rel.10 and before. The assumptions and pre-requirements for those solutions should not be changed.
The proposed enhancements are based on the following principles:
1. The Relative Narrowband Transmit Power IE (RNTP) included in the Load Information message is used to exchange information about transmit power for Physical Resource Blocks (PRBs) used for data channels, in order to assist carrier selection for users in CRE in HetNet deployments.
2. The current X2-AP protocol used for data is extended to the control region (details are FFS).
3. A message exchange framework similar to the one defined for Rel-10 eICIC is adopted to assist carrier selection in HetNet scenarios via X2-AP (cfr Figure 4.w.z).
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Figure-4.w.z: Message exchange for Pcell/Scell(s) selection assistance in carrier-based HetNet ICIC.
When carrier-based ICIC is configured, the eNB with low power cells can receive the RNTP bitmap of its operational carriers and use the information to assist the selection of Pcell/Scell(s) of served users. It is FFS if the current RNTP reporting mechanisms should be extended by enabling an eNB to indicate to another eNB the RNTP threshold it likes to receive a report about.
The macro eNB can request to report loading status information to monitor and further tune the power allocation of the protected resources.
Similar to what defined for eICIC in Rel-10, the eNB needing assistance can send an Invoke Indication to the assisting node to receive information about allocated resources in the frequency domain.
Coexistence of time-domain ICIC and frequency-domain ICIC techniques is FFS.
4.C.3
Discussion
The solution illustrated in section 4.C.2 extensively relies on the reuse of the existing mechanisms to assist the selection of Pcell/Scell(s) for carrier-based ICIC in HetNet deployments. 
Interference coordination related to the control region is needed to make use of the cross-carrier scheduling, where control region of one carrier is assumed to be interference-protected and reliable, and hence can be used for conveying the control for other carriers which do not have reliable control region. 
The protection of the pico cell carrier control region is realized by lower power macro cell transmission on those resources, and providing the relevant information to the pico cell. The information may include list of the carriers that are applying that the lower power configuration and whether they exceed a certain power level. This provides the pico cell with the information that can help to appropriately select the Pcell/Scell(s) for the served users.
4.C.4
Specification Impact
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