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This contribution is intended as a starting point for Rel6 WI "Improvement of RRM across RNS and RNS/BSS".

Since an "implementation" driven discussion wasn't a fruitful starting point in the past, we would like to propose a general view on the CRRM problem by introducing a CRRM functional model which

· helps in building up a common CRRM understanding/view/basis,

· opens the way for different possible realizations, without prescribing any particular solution,

· helps in converging towards an agreed solution more quickly and with a lower effort,

· can be used to analyse and categorise different possible CRRM proposals.

After the explanation of the general CRRM functional model this model is applied for different CRRM solutions / implementations (e.g. TR 25.881 proposals and the current rel.5 solution).

It is proposed to introduce the description below in the new TR for the Rel6 WI “Improvement of RRM across RNS and RNS/BSS”.

============= Text to be added to the Rel.6 TR follows below ====================
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x. CRRM functional model

x.1
Introduction

In this section the CRRM functional model is described including different possibilities how CRRM mechanisms could be realised and how functional entities may be mapped into physical entities.

x.2
Functional model description

The whole set of radio resources for an operator is considered to be partitioned into “radio resource pools”.
These radio resource pools are controlled by two different types of functional entities:

· RRM entity: functional entity responsible for Radio Resource Management of one radio resource pool, i.e. this characterises the radio resource pool

· CRRM entity: functional entity responsible for a Common Radio Resource Management, i.e. coordination of overlapping/neighbour radio resource pools controlled by different RRM entities.

This new CRRM entity is introduced to allow some kind of coordination among different radio resource pools whose radio resources are linked to the same geographic area in the network.
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Figure 1: CRRM functional model

x.2.1
Functional entities

x.2.1.1
Radio Resource Management functional entity

One RRM functional entity represents those radio resource management functions that control one certain pool of radio resources within one radio access network. Such a radio resource pool typically consists of the radio resources of several cells.

Radio resource management in the UTRAN affects different physical entities in a radio access system: e.g.: Node B and UE are contributing by measurements, RNC is controlling the radio resources. However, for the purpose of modelling CRRM, the RRM functions – irrespective of their actual physical location – are shown as one functional entity which resides in one place (typically in an RNC or BSC) which is responsible for the radio resources.

x.2.1.2
Common Radio Resource Management functional entity

The main purpose of the CRRM functional entity is to support RRM decisions so that the availability of radio resources in other RRMs and/or other RANs are taken into account. So “CRRM is responsible for that RRM entity” means the CRRM entity supports decisions of a certain RRM entity.

One CRRM entity may be responsible for several RRM entities. In addition, a CRRM entity may have information on the state of RRM entities that are not directly under its responsibility. But such information may only be obtained by communicating with the CRRM entity that is responsible for the according RRM entity.
For the sake of simplicity, this functional model defines that each RRM entity is under the responsibility of one and only one CRRM entity.

x.2.2
Interfaces and functions

Figure 1 shows the resulting functional model with the following interfaces between the functional entities:

· rc-i/f: between RRM and CRRM,

· cc-i/f: between two CRRM entities.

The functional relationships between the entities of the functional model are based on two types of functions: 

· Reporting Information,

· RRM Decision Support.

Also possible interactions of CRRM with O&M for the exchange of configuration information are indicated (note: interactions of RRM with O&M are not included in the figure).

While rc-i/f supports both types of functions, cc-i/f only supports "Reporting Information" and can thus be regarded as a subset of the rc-i/f. In the following the two functions on these interfaces are described in more detail.

x.2.2.1
"Reporting Information" function

The "Reporting Information" function is a one way exchange of static (e.g. like cell capacity) or dynamic information (e.g. measurements like load of a cell). Note that Figure 1 shows only the direction of the report. This does not exclude to trigger such a report from the other direction.

Each RRM entity in the functional model may be requested by its responsible CRRM entity to report certain information (e.g. measurements) with respect to its radio resources. This function shall allow for requesting immediate replies to a measurement request as well as event- or timer-triggered measurement reporting. It is assumed that this reporting is controlled by the responsible CRRM entity.

In addition on the cc i/f, one CRRM entity may request information on radio resources for which it is not responsible from a different CRRM entity which is responsible for these radio resources.

x.2.2.2
"RRM Decision Support" function

Each RRM entity in the model may be influenced by one and only one CRRM entity. The "RRM Decision Support" function describes how the CRRM entity takes influence on the RRM entity for which it is responsible, e.g. how it might affect a handover decision.

x.3
Application of the CRRM functional model

The question how the two basic functions "Reporting Information" and "RRM Decision Support" are realised by specific procedures and how the CRRM functional model is applied depends on how CRRM is implemented in a network:

1.
What kind of CRRM topology, i.e. mapping of functional entities to physical entities, is used:


a.
centralised in new physical nodes,


b.
integrated into existing nodes (this might be also centralised or distributed).


Note: Of course it might also be possible (e.g. for migration reasons) to combine 1a. and 1b. in a mixed CRRM 
topology provided that both use compatible CRRM implementation related to the following CRRM schemes.

2.
Who is the master of decisions (e.g. for handover):


a. CRRM only advises the RRM entity (RRM is master),


b. CRRM decisions are binding for the RRM entity (CRRM is master).

3.
How tight is the coupling between CRRM and RRM, i.e. how frequent is the interaction between CRRM and RRM entities?


a.
CRRM is often directly involved in the RRM decisions, e.g.: involved in every IS HO/NCCR, (tight coupling),


b.
CRRM defines CRRM policies for the RRM entities and maintains them up to date, e.g.: policy is valid for every 
IS HO/NCCR until the policy is changed (less real-time constraints).

x.3.1
Examples of the functional model applicability

This section provides examples on how the functional model can be used to describe and classify different CRRM solutions.

The following CRRM topologies are provided:

· CRRM integrated into every RNC/BSC, 

· CRRM integrated not into every RNC/BSC,

· CRRM as a stand-alone server.

x.3.1.1
CRRM integrated into every RNC/BSC 

As illustrated in Figure 2, this approach is characterised by the co-location of RRM and responsible CRRM entities. The functional interface between RRM and CRRM is not realised as an open interface in this solution. Only "Reporting Information" is exchanged over open interfaces.
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Figure 2: CRRM integrated in every RNC/BSC.

This approach is in line with the ‘Integrated CRRM’ solution proposed in [1] and it reflects the current Rel.5 CRRM solution (also called ‘Rel.5 CRRM Light’ solution).
x.3.1.2
CRRM integrated not into every RNC/BSC

As illustrated in Figure 3, CRRM is co-located with RRM for only one RNC/BSC. This approach is characterised by being integrated and allowing for open interfaces between RRM and CRRM (for the cases where RRM is not co-located with CRRM). Both "Reporting Information" and "RRM Decision Support" function need to be standardised.
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Figure 3: CRRM integrated into a few RNC/BSCs.

This approach was not included in [1] but the case where CRRM is integrated into every RNC/BSC (see section before) can be considered as a subset of this case.

Note: This approach may also consider CRRM to CRRM interactions on the cc i/f. This was just omitted in Figure 3 for simplicity reasons.

x.3.1.3
CRRM as a stand-alone server

As illustrated in Figure 4, this approach implements RRM and CRRM entities into separate nodes. All of the interfaces among RRMs and CRRMs are open. Both "Reporting Information" and "RRM Decision Support" functions need to be specified.
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Figure 4: CRRM as a stand-alone server.

This approach is in line with the ‘CRRM Server’ solution proposed in [1].

Note: This solution does not necessarily imply a tight CRRM to RRM coupling (see above) by directly involving CRRM into every IS HO/NCCR, however mostly it was associated with this implementation.
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