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1. Introduction
At the october 2011 RAN3 meeting (#73-bis), two interference scenarios of interest were identified. However, the detailed description of the problem has been assigned an email discussion. The document summarises the outcomes of the discussion.
2. Text proposal
Based on the emails exchanged, following changes in the text are proposed for the TR [1]:
	*** First change, omitted text not changed ***


4
Use cases for carrier-based HetNet ICIC

4.A
Prioritisation

Table 4.A-1 presents the prioritisation of the interference scenarios.
Table 4.A-1: Prioritisation of interference scenarios for Carrier-based HetNet ICIC

	Interference scenario
	Priorities for:

Operational carriers selection
	Priorities for:
Per UE carrier selection of PCell and SCell

	Macro -pico 
	FFS for pico

NO for macro
	YES for pico

YES for macro

	Macro – SC HeNB (coordinated)
	FFS for HeNB

NO for macro
	N/A for HeNB

NO for macro

	Macro – MC HeNB (coordinated)
	NO for HeNB

NO for macro
	NO for HeNB

NO for macro

	Macro – SC HeNB (uncoordinated)
	FFS for HeNB

NO for macro
	N/A for HeNB

NO for macro

	Macro – MC HeNB (uncoordinated)
	NO for HeNB

NO for macro
	NO for HeNB

NO for macro


Note: ‘SC’ stands for ‘single carrier’; ‘MC’ stands for ‘multiple carrier’.

Operational carrier: The carrier a cell selected to use for its own operation. A cell may use one or more operational carriers. A cell selects a carrier from the set of available carriers assigned to the cell in the network planning process. This term was introduced to differentiate with the Primary Carrier and Secondary Carrier concepts, which are "per-UE" concepts.
Per UE carrier selection for PCell and SCell: user carrier selection assistance when carrier-based ICIC is used for interference management purposes. The carrier aggregation feature is available on the network side and both CA-capable and non CA-capable UEs are present in the system.
4.C
DL interference in macro-pico environment

4.C.1
Description

This scenario concerns per-UE carrier selection for PCell and SCell.

The scenario corresponds to the deployments described in subclause 9A of TR 36.814 [X]. 

4.C.2
Solution

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 assumtions and pre-requirements for those solutions should not be changed.

4.C.3
Discussion

4.B
UL interference in macro-pico environment

4.B.1
Description

This scenario concerns per-UE carrier selection for PCell and SCell.

A macro UE (MUE) interferes in the UL with the pico cell, while not being able to detect the pico. Both, macro and pico share at least one carrier. An example of this scenario is depicted in figure 4.B.1-1.
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Figure 4.B.1-1: UL interference scenario in macro-pico environment, Macro Cell overlapping Pico Cell coverage.
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Figure 4.B.1-2: UL interference scenario in macro-pico environment, Macro Cells bordering Pico Cell.
Figures 4.B.1-1 and 4.B.1-2 show two typical cases of Pico cell deployments where the Pico cell is either located within the coverage of a macro cell or it is bordering a macro cell. It has to be noted that in the scenario presented in figure 4.B.1-2 the pico cell coverage (i.e. DL coverage) does not necessarily need to overlap with the coverage of the neighbour Macro cell. 

In such deployments a MUE has been assigned one or more carriers (either as PCell or as SCell or both) of which at least one is on the carrier frequencies used by the Pico cell.

For the reason of simplicity, the pico eNB in the figures above is shown as serving only one cell, but it could instead serve multiple cells on the same carriers used by macro cells.

In such scenario, the asymmetry between the UL coverage of MUE and the DL coverage of pico eNB implies that a MUE, not able to detect the Pico cell, will cause UL interference to the Pico cell. It can be basically modeled by a geometric area, i.e. UL interference area, where MUEs cause UL interference to pico. 
4.B.2
Solution

Editor’s note:
RAN3 has asked RAN1 (CC RAN4) to confirm the relevance of this problem (see LS in R3-112705 – answer pending) and if any methods to handle it have already been discussed or can be considered from a RAN1 perspective.
4.B.3
Discussion
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