
TSG-RAN WG 3 meeting #28 
      TSGR3#28(02)0988
Kobe, Japan, April 8th – 12th, 2002
Agenda Item: 
13.1.1
Source: 
Siemens

Title: 
CRRM Rel.6 approach: ‚CRRM policy based concept‘

Document for:
Discussion & Approval
1. Introduction

Based on analysing CRRM solutions using the general CRRM functional model introduced in R3-020987, this contribution is intended to propose a feasible and beneficial solution to realize CRRM under the Rel6 WI "Improvement of RRM across RNS and RNS/BSS".

At first the current Rel.5 situation is analysed using the CRRM functional model.

Then the „CRRM policy based approach“ and its advantages are explained and a first description of possible procedures is given.

Finally, a summary how this approach affects the different CRRM topologies is provided.

It is proposed to discuss this solution and to introduce this concept in the Rel.6 TR of the corresponding work item.

2. Analysis of the current Rel.5 solution

The current CRRM light solution of Rel.5 allows to transfer load information from one RRM instance in the UTRAN to one RRM instance in the GERAN and vice versa using handover/relocation procedures via A/Iu interface.

Within the UTRAN the common measurement procedures on Iur can be used.


[image: image1.wmf] 

RRM

 

RRM

 

RRM

 

CRRM

 

CRRM

 

CRRM

 

RNC/BSC

 

RNC/BSC

 

RNC/BSC

 


Figure 1 Functional Model of current CRRM Rel.5 solution
Using the CRRM functional model described in R3-020987 the current Rel.5 solution can be described by Figure 1. Only "Reporting Information" function on the interface between different CRRM entities is standardized (mainly as a cell load exchange).

The "Reporting Information" function is vendor specific since the CRRM entity must be integrated in every RNC/BSC which has to support CRRM.

Some drawbacks of the current Rel.5 concept are:

· CRRM is always directly coupled with RRM functions.
Since the RRM algorithms are manufacturerspecific and the usage of the load information in RRM algorithms is not standardised, this means each RNC/BSC may follow its own vendor specific strategy to balance the load in its area. This might lead to conflicts at adjacent RNC/BSC areas of different vendors.

· Since no "RRM Decision Support" function is standardised it is necessary that each RNC/BSC which has to support CRRM functionality in its area must also be able to store and evaluate a database of load values. An integrated approach where not every RNC/BSC has such a CRRM entity (as described in R3-020987 section x.3.1.2) but a centralised CRRM entity in one RNC/BSC can take care of these tasks is not possible.
In other words the CRRM functionality is reduced to the transfer of load information only. There is no standardised control functionality and no centralised entity where the operator can adjust the CRRM behaviour.

· Since the current concept assumes an integration in the current RRM functionalities of the RNCs and BSCs the scalability of this concept might not be sufficient in all cases.

This CRRM policy based approach below proposes an enhancement of the current CRRM functionality which might be applicable for an integrated CRRM as well as for a CRRM server approach.

2. CRRM policy based approach

The basic idea of the ''CRRM policy based approach" is that CRRM entity gives some advice to the RRM entity so that RRM still takes the final decision (RRM is the master) but based on parameters adjusted by CRRM, i.e. CRRM has in so far control about the RRM decisions as it determines the conditions for the decision.

Such an advice may be e.g. that CRRM sets some target loads for the cells. Only above these target loads a load reason triggered cell change is considered by RRM. To choose the best target cell further information about the load of possible candidates is provided by CRRM to the RRM entity. This load information might be a relative ranking of cells or a more detailed information as already agreed for Rel.5.

For this approach it is proposed to not have a tight coupling between the CRRM and the RRM entities, i.e. CRRM defines CRRM policies for the RRM entities which are valid for all handovers until the CRRM policy is changed by the CRRM entity.

For this "CRRM policy based approach" it is necessary to standardise also an "RRM Decision Support" function (as described in R3-020987) which allows the CRRM entity to take influence on the RRM entities even if they are not co-located in one RNC/BSC.

Advantages of the "CRRM policy based approach":

1. The CRRM entity can be centralized in an integrated CRRM topology (which leads to cost reduction since storing and evaluating of load information is not necessary in every RNC/BSC) as well as it can be used for a standalone server approach (migration possibility).

2. CRRM policies allow the CRRM entity to take some kind of control about the load distribution among the network, although the RRM entities still take the final decision and do the main Radio Resource Management work.
So CRRM in this case allows an intended amount of control among the radio resource pools but it does not mean that CRRM must be involved in all RRM processes explicitely.
So a further advantage is that the messaging for CRRM can be reduced and that involving CRRM does not lead to time delay problems (even for centralized situations where CRRM and RRM are not co-located).
The CRRM control aspect which needs to be standardised reduces also the vendor-specific CRRM conflicts.

3. CRRM supports RRM decisions, but RRM is not dependent on CRRM. Even if CRRM fails, RRM can continue operation (e.g. by using latest valid policies or default policies). This results in rather low reliability requirements for the CRRM functions.

4. This solution can be based on the already existing Rel.5 solution so it is a further enhancement. 

2.1 Proposal how to realize the 'CRRM policy based approach'

The ‚CRRM policy based approach‘ describes the functional relationship between CRRM and RRM by three functions:

1. CRRM triggers RRM to report measurement/load information or RRM reports initiated by the RRM entity itself.

2. CRRM can inform RRM about cell capacity/load of neighbour cells which are not under control of this RRM function.

3. CRRM sets load targets for the RRM functions for which the CRRM entity is reponsible.

This can be obtained by the following four procedures (note: parts of these procedures may be realized in a similar way to the Rel.5 common measurements over Iur):

· Measurement Initiating Procedure (CRRM initiated):
CRRM triggers RRM to report a load measurement for a cell which is controlled by this RRM function. This request can be answered by the corresponding report or just an acknowledgement (similar to Common Measurement Initiation on Iub/Iur) or it can be rejected (definition of cause values is ffs).
The report characteristics may be e.g. periodic (time parameter), on demand or event driven (e.g. by a load level).
The possibility to report load measurements for more than 1 cell at one time should be allowed.
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Figure 2 Measurement Initiation Procedure
· Measurement Reporting Procedure (RRM initiated):
Here the RRM may report load measurements per measurement object to the CRRM which is responsible for this RRM.
The report can be similar to the Common Measurement Report procedure on Iub/Iur.
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Figure 3 Measurement Reporting Procedure
· Neighbour Cell Capacity Information Procedure (CRRM initiated):
Based on the measurements received from different RRMs the CRRM derives the ‚Neighbour Cell Capacity Information‘ and sends it to all possibly affected RRM instances (neighbour cells in this sense are only those neighbour cells controlled by neighbour RRMs, since for cells of its own RRM no support is needed).
This information is then used by the RRM in case of a handover (if cells of neighbour RRMs are involved) to prioritize the target cell.

Note: In contrast to the current Rel.5 concept the ‚Neighbour Cell Capacity Information‘ does not need to represent the actual load situation. Since CRRM will get the actual load situations from the RRM entities (and other CRRM entities if needed) it would be sufficient to send just a ranking of target cells to the RRM entity which has to decide about a cell change.

This procedure allows CRRM some centralized control functionality about the load distribution although RRM still takes all decisions about cell changes.
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Figure 4 Neighbour Cell Load Information Procedure
· Load Target Setting Procedure (CRRM initiated):
When a load target – which can dynamically be set by CRRM per cell – is exceeded, the serving RRM of the according cell takes autonomous RRM decisions based on the provided policy (Neighbour Cell Capacity Information, e.g. ranking of target cells). This concerns the following RRM decisions:
- Handover due to load reasons
- Redirect due to load reasons
The procedure advises RRM to aim at a certain load level within a cell, however the resulting actions must not increase blocking and dropping rates for calls in the corresponding cell
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Figure 5 Load Target Setting Procedure
3. How can the ‚CRRM policy based approach‘ be implemented?

For all the load definitions of this concept the currently for 3GPP Rel.5 defined load definition can be reused (whether they fit exactly or whether further additions are useful is tbd).

For the integrated CRRM solution the already available common measurement exchanges on Iur (and later Iur-g) can be reused.

Provided there is a one to one relation between CRRM and RRM, then the Neighbour Cell Capacity Information Procedure and the Load Target Setting Procedure would be RNC or BSC internal procedures which would not need to be standardised.

For the case where the CRRM in one RNC (BSC) also fulfills the function of giving advices to other RRMs which are not co-located with its own CRRM entity (i.e. CRRM to RRM in an one to N relation) the Neighbour Cell Capacity Information Procedure and the Load Target Setting Procedure would be needed on the Iur/Iur-g interface.

For the CRRM server solution the common measurement procedures of the Iub/Iur could be reused for the new interface. Neighbour Cell Capacity Information Procedure and the Load Target Setting Procedure would be needed in addition.

So standardising the Neighbour Cell Capacity Information Procedure and the Load Target Setting Procedure would allow full flexibility to choose an arbitrary CRRM topology and provided that the whole network uses a ‚CRRM policy based approach‘ it would even be possible to combine different CRRM topologies in one network.

What was not yet considered in this contribution is the CRRM to CRRM information exchange. For simplicity this exchange can be similar to the load reporting from the RRM entity to the CRRM entity.

Another point which needs some further examination is whether it is useful to express load values relative to its maximum cell load or relative to the target cell load given by CRRM.
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