
3GPP TSG-RAN3 
R3-060026
January 10-12, 2005
Sophia Antipolis, France
Source:                    
NTT DoCoMo
Title:  
De-centralised RRM architecture with Inter-eNodeB RRM database support
Document for:        
Discussion and Approval
Agenda Item:         
7.3.5 
1. Introduction

This document clarifies the proposal on C-plane architecture of de-centralised RRM with Inter-eNodeB RRM database support based on RRM function defined in R3-051404 as the continuation of the way forward achieved in the RAN2/3 joint meeting in Seoul (R2-052931). ,
2. Architecture of De-Centralised RRM with Inter-eNodeB RRM database support

2.1 Functional Allocation

Figure 1 shows the allocation of RRM function in De-Centralised RRM architecture with Inter-eNodeB RRM database support.
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Figure 1: De-centralised RRM with Inter-eNodeB RRM database

In this architecture, it is assumed that RRC is terminated in eNodeB. 

As for the allocation of  RRM function, RBC (Radio Bearer Control), RAC (Radio Admission Control), CMC (Connection Mobility Control), DRA (Dynamic Resource Allocation) and Inter Cell RRM function are located in eNodeB, and  RC (Radio Configuration) function shall be located as part of OAM.
RBC, RAC, DRA are to be located in eNodeB because effective configuration of each layer (PHY, MAC, etc.), and effective resource allocation can only be realized by following radio resource fluctuation which is measured in eNodeB. 
Inter-cell RRM function may be located both in eNodeB and in an optional Inter-eNodeB RRM database depending on the scheme that is applied for RRM data update from eNodeB and for  inter-cell information data notification from Inter-eNodeB RRM database.
However, although Inter-cell RRM function may be located in both eNodeB and Inter-eNodeB RRM database, all decisions concerning Inter-cell RRM function, e.g. load sharing decision, are conducted by eNodeB with support from an optional Inter-eNodeB RRM database whenever necessary.
Inter-eNodeB RRM database is utilised only when information of cells managed by different eNodeBs is needed.  

CMC is located in eNodeB for fast intra eNodeB mobility (handover). Furthermore, to support inter eNodeB mobility, Inter-eNodeB RRM database may be utilised.
2.2 Interface

With regard to C-plane signalling, the following logical interfaces that needed to be specified.
· Interface between eNodeBs

· Interface between  eNodeB and Inter eNodeB RRM database

· Interface between eNodeB and  aGW
· Interface between Inter eNodeB RRM databases
A number of eNodeBs are connected to an Inter eNodeB RRM database via an interface with geographical relation, and eNodeBs are connected with ‘flex’ interface to aGW. 
Mesh logical interfaces between eNodeBs are considered necessary. However, C-plane data shall be routed via physical interface that expanded between eNodeB and aGW, i.e. security association will only exist between eNodeB and aGW. 
Logical interface between two Inter-eNodeB RRM databases is considered necessary to support transfer of the necessary cell load information among Inter-eNodeB RRM databases.
2.3 Inter-eNodeB RRM database
The existence of Inter eNodeB RRM database is optional. One of the cases where Inter eNodeB RRM server may be applied is in area with high communication traffic. 
Function which is located in Inter-eNodeB RRM database is mainly a database function to support inter-cell load sharing. Although Inter-cell RRM function may be allocated in Inter-eNodeB RRM database, no decision ability is comprised in Inter-eNodeB RRM database except only for decision concerning cell load data management, e.g. demanding eNodeB to update its measurement.
The data stored in Inter-eNodeB RRM database are mainly averaged value of cell load information, such as Radio resource (DL power, UL interference, chunk usage), hardware resource (base band card usage), the number of RRC connected user, etc. 

Measurements conducted in each eNodeBs are updated (mirrored) to Inter-cell RRM server via geographical interface.
Data update from eNodeB may be performed according to one of and/or the combination of following methods.
· Periodical data update in every certain time interval. 
The time interval depends on how dynamic Inter-cell RRM function should support.

· Non-periodical data update based on event trigger, 
Event that may trigger the update is for example when eNodeB reaches 80% resource exhaustion, etc.

· RRM data update based on demand from Intra-cell RRM database

Inter-cell information transferred from Inter-eNodeB RRM database to eNodeB is a processed data, e.g. in the form of a preference list of neighbouring cell in handover case, etc.

The information transfer from Inter- eNodeB RRM database to eNodeB may be performed actively and/or passively.
An active information notification is a transfer of inter-eNodeB RRM information, e.g. preference list of neighbouring cell, from Inter-eNodeB RRM database to all connected eNodeBs, triggered by non-periodical update from one of the connected eNodeBs.
A passive information notification is a transfer of inter-eNodeB RRM information, e.g. preference list of neighbouring cell, from Inter-eNodeB RRM database to a certain eNodeB, based on demand from that certain eNodeB. For example: an Inquiry Response for when eNodeB sends an inquiry on the necessary inter-cell information. (See Annex)
3. Proposal

It is proposed to agree the contents in section 2 as one of the option in RRM distribution study item, and to include them into section 6.2.12.3.2 in TR R3.018.
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ANNEX
A1. Example of HO procedure involving Inter- eNodeB RRM database: Passive neighbouring cell information notification.  
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Figure 2: Example of HO procedure involving Inter-eNodeB RRM data base 


In the case where active neighbouring cell transmission from Inter-eNodeB RRM database is conducted, sequences in violet box are unnecessary because Source eNodeB will be informed about Target eNodeB’s lack of resource.
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