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1
Introduction

This document describes an overall view of the RRM topic “inter-cell interference co-ordination” (ICIC). 
2
Discussion

2.1
Basic Assumptions for inter-cell interference co-ordination

The following assumptions are listed for discussion:

1.)
Cell edge interference co-ordination is assumed to require an initial resource set-up by means of radio network planning, i.e. basic restrictions for the usage of resource blocks at the cell edge will have to be planned in advance, taking into account physical/geographical properties of the affected cells, etc.
It is assumed, that this basic setup of cell-edge resources is performed via O&M or similar mechanisms.

2.)
DL usage of resource blocks is defined as follows:

-
configured default usage up to a certain “default Tx power level” for all resource blocks (i.e. tones). It is assumed that cells do not interfere each other, if this default rule is obeyed.

-
cell-edge usage for a fraction of resource blocks up to a “cell-edge Tx power level” which is assumed to be greater than the “default Tx power level”

-
the eNodeB which  controls a certain cell should have knowledge about the eNodeB that controls the cell-edge resources not under its own control.

3.)
In UL co-ordination of the usage of resource units should be similar to the DL case. The only difference is that the restrictions are imposed on the resource usage by UEs instead of  eNodeBs.

4.)
The accuracy of the to be performed frequency/network planning might be low, if the actual resource usage is supported by UE/eNB measurements, and ICIC related RRM mechanisms on X2, etc.

Note:
this consideration points already to a potential link to the Self Optimising / Configured network topic.
5.)
The basic setup of cell-edge resources defines the “owner-ship” of these resources. I.e. if an entity requests resources which it does not “own”, mechanisms have to be defined that result in a stable overall system behaviour should result. Gain in terms of efficient resource usage by concurring eNodeBs is expected to depend on rules and definition of message content during stage 3 work.

6.)
It is further assumed, that resource requests towards a “resource owning” entity might be assisted by the exchange of status information as described in section 6.12.5.3 of R3-018.

2.2
Priority Rules for assignment of radio resources

In order to guarantee uniform behaviour for the grant of resources throughout the system, the best approach would be to define priority rules which are obeyed by all eNodeBs in E-UTRAN.

These priority rules shall take into account:

-
priority information as provided via the S1 interface for SAE Bearers from the evolved packet core (like the allocation and retention priority signalled on Iu).

-
priority information as derived from the dynamic behaviour during the call (load situations, e.g. buffers close to be in an overflow state).

-
intended (i.e. to be configured) level of radio resource utilisation. E.g. eNodeBs, deployed for coverage reasons only, could have a lower intended utilisation level than an eNodeB deployed for throughput reasons.

-
special treatment of MBMS services, which might be handled via priority information that is received from EPC.

-
and many others

Assuming, that resource requests from neighbour eNodeBs contain priority information, the “resource owning” eNodeB should be in the position to decide on the grant of resources for neighbouring eNodeBs based on taking all information together. Standardised behaviours may exist in parallel to implementation specific optimisations.

2.3
Review of ICIC schemes 

This section reviews ICIC schemes as described in R3-018 [1] and others.

Exchange of Resource Status Information 

Note:
as described in section 6.12.5.2.1 in [1]

It is deemed very useful to define mechanisms that allow the exchange of resource block (DL) usage. As described in [1], neighbouring eNodeBs may exchange current, past (statistics) and future (intended) resource usage information. This would assist the eNodeB in its own resource planning.

Request to Free Resources

Note: as described in section 6.12.5.2.2 in [1]

[1] describes a mechanism, where neighbouring eNodeBs request each other to mute power levels for the indicated resource blocks. This seems to be a very simple solution to co-ordinate resources where neighbour eNodeBs interfere each other. However, gain in terms of efficient resource usage by concurring eNodeBs is expected to depend on rules and definition of message content during stage 3 work.
It is therefore proposed to adopt the role model as described in 2.2. Whether the resulting X2 procedures represent in the end is called a “Mute Request” or a “Resource Request” seems to be a matter of taste. Details on exchanged parameters need further study and exchange with other RAN WGs anyhow.

3
Proposal

It is proposed to request comments from RAN WGs on the assumptions described in section 2.1.

Further, the description in 2.1. should be included in R3.018.

Preparation of text for the RAN stage 2 TS [2] would require consolidated view among WGs, but it should be possible to assume section 2.1 to go into section 15.1.5 of [2].
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