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1
Introduction



At 3GPP RAN WG3 meeting #51bis a text proposal on RRM was presented in R3-060471. Discussion resulted in a guidance to refine the proposed text and prepare the inclusion in RAN3‑internal Technical Report R3.018. Text in section 2 below represents the current status of the discussion.
2
 Inter-Cell Interference Coordination
2.1
General Scheme for Inter-Cell Interference Coordination
As reflected in Liaison Statement from RAN1 on “RRM for LTE” (R3-060358) radio resources in terms of frequency, time and transmit power are to be managed and distributed among cells, whereas the cell border area requires special attention.

The coordination of DL and UL resources in a multi-cell environment (avoiding vague terms like “cell-border”, “overlapping cell areas”, ...) requires to co-ordinate real-life network conditions with interference, load imbalances etc. by applying restrictions in the operation of the respective schedulers, i.e. determining which radio resources the schedulers are allowed to distribute among the UEs he is serving and the common channels he is feeding.

A possible general resource model for distributing radio resources among cells for ICI Inter-Cell Interference Coordination can be depicted as follows:
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Figure 1. Distribution of radio resources among cells.

Per configuration, a default distribution of radio resources is applied to the resources available within one carrier. These distributed resources are denoted by Subsets i,j,k,... .

Each (cell-specific) subset may consist of 

-
autonomous resources, i.e. resources which are primarily not available for disposition among neighbour cells. The definition/configuration of an “autonomous” portion within the subset might depend on the  ICI Coordination scheme. Especially for a distributed approach, i.e. with no centralised co-ordinating entity like an RRM server, it might be helpful to define a “starting point” for resource-usage in order to reduce complexity.


Even if a certain subset of sub-carriers   is not for disposition, it should be clear that transmit power needs to be managed in any case. Note that coordination of the RRM-resource “time” needs ([R3-060358]) more insight in the to-be-envisaged scheduling schemes and respective possibilities to timely co-ordinate transmissions of neighbouring eNodeBs.
-
resources for disposition, i.e. resources which are primarily available for disposition at the cell border and which usage is controlled by a single resource owner. The assignment of a single resource owner is again seen as a possibility to reduce complexity.
In case of a static inter-cell interference coordination as defined in R3-060358, maximum transmit power, for example, may require to be configured in a quite conservative way which is not very advantageous at the cell border. Or that a certain amount of sub-carriers may remain un-used in case of load-imbalances.
For semi-static interference coordination as defined in R3-060358, functionality is needed to co-ordinate the radio resource usage among “non-owning” cells, where it is for example possible, that during network operation the resource owner is requested by a neighbouring entity to grant additional resources. The resource owner is entitled to grant the requested amount of resources for a certain period of time, if possible.

The definition of a distributed request/grant scheme seems to be challenging but not impossible and needs more studies.

2.2
Interface functions for X2 (distributed semi-static ICI Coordination) and X3 (centralised semi-static ICI Coordination)

The difference in ICI Coordination schemes for distributed and centralised approaches can be described as follows:

Whereas in the distributed ICI Coordination case, several owners of cell-edge resources have to negotiate about the actual resource usage, in the centralised case a single entity can process cell-load information and inter-cell interference-measurements and provide a comprehensive decision to the entities under its control executing the decisions.

So far, for the distributed ICI Coordination case, the following X2 functions can be listed

-
exchange of load status
-
exchange of  interference status

-
request for resources from non-owning entities to the resource owner

-
grant of radio resources by the resource owner

-
termination (revoke) of grants by the resources owner

All these functions have to be performed in a symmetrical manner and there is a many to many relation for all the interface functions, i.e. an eNodeB has to process information from several neighbour eNodeBs and decide on the distribution of resources that are free for disposition.

Note: 
It can be debated how far a resource owner reacts on grant requests and resource necessities in its own cell, and this has to be specified. This debate should aim at guaranteeing system stability. All these questions have been raised during the basic architectural discussions already and need still to be clarified. One important step to reach the goal of a stable flat architecture is the definition of a “resource ownership”.

For the centralised ICI Coordination case, there are no ICI Coordination functions expected on X2 but only on X3:

-
eNodeB reporting of load / interference status to a central ICI Coordination entity

-
eNodeB reception of instructions from a central ICI Coordination entity regarding the resource subset the schedulers are allow to operate on.
3
Proposal

It is proposed to discuss the paper and to capture the principles outlined in chapter 2 in TR R3-018.
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