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1. Introduction
This document explains the necessity of network based interference mitigation solution as RAN4 mentioned [1], and lists possible solutions exhaustively. This document also discusses each solution's feasibility, and estimates each solution's work load on high-level.
2. Discussion
In RAN#44, the Study Item proposal of Enhanced Interference Management Mechanisms for HNB [2] was approved. There are two problems of legacy interference management. The HNB Network Listen Module measurement is used for deciding HNB carrier, PSC, CPICH Tx Power, UE maximum UL Tx Power, etc, as captured in TR 25.967. However this is not enough for optimizing Interference Management. Two drawbacks are listed below.
1) The measurement point

It is only measured on HNB’s deploying point. Therefore it is impossible to grasp the surroundings of the HNB.

2) The measurement interval

It is only measured at the point of Plug and Play procedure and Auto Configuration procedure. Therefore it is impossible to optimize the parameter adaptively.  ex) The circumstances may change at daytime and night-time.

To relieve the influence of these drawbacks, the usefulness of network based Interference Management was confirmed by RAN4. The objective of this study item is to investigate enhanced interference management methods in Rel9 between macro network and HNB as well as HNB and HNB to mitigate HNB-to-Macro interference, Macro-to-HNB interference and inter-HNB interference. The study item shall primarily focus on HNB-to-macro interference, and secondarily on inter-HNB interference and macro-to-HNB interference. Scenarios are listed in Table 1.
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Table 1: Scope of RAN3 Study Item
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Possible solutions of each scenario are listed below. Also each solution is classified into “Beforehand-type Method” and “Afterward-type Method”.
Beforehand-type: Coordinate interference before critical deterioration of source cell’s Ec/No or pathloss
Afterward-type: Coordinate interference using trigger to target cell by deterioration of source cell’s Ec/No or pathloss
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2.1 Scenario 1 Possible Solution

[image: image4.emf]Scenario Aggressor Victim The type of the interference

1

HNB UE(UL) Macro NB Interference from HNB to Macro

*applicable for co-channel deployment scenario

[First Priority]

2

HNB(DL) Macro UE

3

Macro UE(UL) HNB Interference from Macro to HNB

*applicable for co-channel deployment scenario

4

Macro NB(DL) HNB UE

5

HNB UE(UL) Other HNB Interference between HNBs

*applicable for co-channel deployment scenario

6

HNB(DL) Other HNB UE

7

HNB <-> Other systems (Out of scope)

Scenario Aggressor Victim The type of the interference

1

HNB UE(UL) Macro NB Interference from HNB to Macro

*applicable for co-channel deployment scenario

[First Priority]

2

HNB(DL) Macro UE

3

Macro UE(UL) HNB Interference from Macro to HNB

*applicable for co-channel deployment scenario

4

Macro NB(DL) HNB UE

5

HNB UE(UL) Other HNB Interference between HNBs

*applicable for co-channel deployment scenario

6

HNB(DL) Other HNB UE

7

HNB <-> Other systems (Out of scope)


[image: image5.emf]1

Macro

NB

HNB HNB

HUE MUE HUE

1

2

4

3 5

6

2.2 Scenario 2 Possible Solution
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2.3 Scenario 3 Possible Solution 
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2.4 Scenario 4 Possible Solution
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2.5 Scenario 5 Possible Solution
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2.6 Scenario 6 Possible Solution
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3. Comparisons
Each method’s comparisons are listed in Table 2. The analysis shows that:

·  New interface isn’t needed for each method. (See NOTE *3 below)
· Except for Method 2-3, Method 3-1 and Method 3-2, HNB is the only impacted node., 
· On the other hand, RNC is the only impacted node for Method 2-3, Method 3-1 and Method 3-2. 
· There is no impact on HNB-GW.
Table 2: Comparisons of each method
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NOTE:

*1 Ec/No or pathloss may deteriorate sharply by entering inside the building or house. To coordinate interference for these cases, afterward-type methods are useful and cover not only active mode but also idle mode. Afterward-type methods are for the sake of non-CSG UEs which can’t detect whether cell is CSG or not by themselves. Beforehand-type methods can address active-mode performance problems before radio link failure occurs.

*2 RNC changes would only be necessary if the MUE MRM is not already included in the SRNS RELOCATION INFO.

*3 Methods 2-1 and 6-1 require inbound/HNB-HNB mobility. RAN3 support for pre-Rel-9 UE inbound mobility is FFS.
4. Summary and proposal
Summary:

· Exhaustive possible solutions and their feasibility were studied

· Specification impact was clarified.

It is proposed for RAN3 to conclude this study item, with the following conclusion:

· Feasibility of each solution is confirmed

· RAN3 work load is foreseen to be small
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� In the presence of UL Interference Management methods described in 25.967 (e.g. Adaptive UL Attenuation), scenario 3 is unlikely to happen.








PAGE  
6

