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At 3GPP RAN #11, it was agreed to invest rel 5 SI "Improvement of RRM across RNS and RNS/BSS". This SI has been discussed during RAN3 #20 and it was agreed to continue the discussion.

In the TR, the introduction chapter was added to describe work scope and background of this study. And the requirement chapter is explaining what we have to consider in this study.

To accelerate this study, this contribution proposes Common Radio Resources Management as one solution of this study.

In CRRM, Common Resource Management Server is defined as a new logical node in UTRAN and GERAN to collect resource management functionality that can be related to multi-system functionality, so that this can be processed in the same algorithm. Details of CRRM are described in the attachment.

It is proposed to add following attachment in TR: Improvement of RRM across RNS and RNS/BSS chap 6. Study Areas.

6 Study Areas

6.1 CRRM

6.1.1 Introduction

This chapter introduces the concept of Common Radio Resource Management server (CRRM Server), as a new logical node in UTRAN and GERAN. The purpose of the CRRM Server is to collect resource management functionality that can be related to multi-system functionality, so that this can be processed in the same algorithm (i.e. handover, load control, QoS control, etc).
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Figure  AUTONUM  CRRM server relationship to the UTRAN/GERAN architecture.

With the introduction and integration of several systems with several modes and several layers, resource management becomes a more and more complicated task. 

For example handover and load sharing algorithms shall not only maintain the connection at a reasonable quality, they should also consider whether it would be beneficial to move the connection to another system/layer/mode. This decision is not solely because of changing radio propagation, but also factors such as system load, operator priorities and service quality play an important role.

So far, the specifications are written with primary focus on one system only. Although possibilities to gain information on other systems (e.g. inter system measurements GSM/UTRAN) are built in, the general understanding is that the respective algorithms shall execute in their respective system, and it is up to the operator to tune both systems to avoid ping-ponging, and to achieve optimal system performance.

In order to improve this situation, the introduction of a Common Radio Resource Management Server with an open interface towards both UTRAN RNS and GERAN BSS would make it possible to collect information from several systems/modes/layers and make a more optimal decision.

6.1.2 Technical Details

6.1.2.1 CRMS

Common Resource Management Server acts as a policy manager for the access to the cells and the radio bearer resources within UTRAN and GERAN, by performing the Radio Resource Management algorithms that are based on dynamic status information per cell from all the cells in the system. CRMS is also connected to other radio access network than UTRAN/GERAN in the future, allowing dynamic intersystem RRM.

One CRMS collects from RNSs or BSSs information about the cell status in one area and, based on this, prioritises handover candidate lists.

CRMS functions

Radio Network Management Function

Network Status Monitoring
· Receive and process the measurement about the status of the network in one area

· 

Handover control
· Control traffic / QoS reason handover algorithm 

· Rearrange handover candidate list

· 

Relationship with other logical elements:

CRMS - RNS: Many to one. RNS contacts the CRMS that controls the cell where the UE is located

CRMS - BSS: Many to one. BSS contacts the CRMS that controls the cell where the UE is located

6.1.2.2 CRMS Interfaces

The CRMS shall provide or ask for services to the logical entities that are connected to it. There are two main groups of services related to the CRMS interfaces:

1) Transfer of measurements to the CRMS. One of the most important measurements to be reported is the information related to the actual load on the cells managed by one RNC or BSC. This group of services are needed in an interface between CRMS and RNC or between CRMS and BSC. 

2) Prioritisation of the list of candidate cells of a UE for a specific operation (handover, network controled cell reselection, cell change order...),  This group of services are needed in the CRMS-RNC or CRNS-BSC  interface.
CRMS functions are implemented as services that have client-server relation. The Server is a logical element, which provides services for the clients.  Client can be any network element, which knows where the service is located and also know which protocol is used to access to the service. Services are location independent; thus same service can be used between different NEs.

6.1.2.2.1 Transfer of measurements to the RNS/BSS

The measurement reporting procedures are based on the UTRAN Iub Common Measurement procedures [2] and/or on the Iur Common Measurement procedures [1]. Both of them, and also this interface, will support on-demand (immediate), periodical or event-triggered reporting methods.

The CRMS shall select and set the reporting method for one, a group or all of the elements to be measured using just one message. The reporting of the measurements can also be done individually or grouped. 

Measurements can be expressed with parameters independent of the radio technology.

Four elementary procedures are defined for this purpose:

Elementary Procedure
Initiating Message
Response message



Successful Outcome
Unsuccessful Outcome

Measurement Initiation
MEASUREMENT INITIATION REQUEST
MEASUREMENT INITIATION RESPONSE
MEASUREMENT INITIATION FAILURE

Measurement Reporting
MEASUREMENT REPORT



Measurement Termination
MEASUREMENT TERMINATION REQUEST



Measurement Failure
MEASUREMENT FAILURE INDICATION



6.1.2.2.2 Prioritisation of the list of candidate cells

The RNC/BSC sends to the CRMS the list of candidate cells of a UE for a specific operation (handover, cell change order...), including (when available) the mobile measurements for these cells and information about the quality of service that the user requires. The CRMS, after applying some algorithms, returns the prioritised list.

One 'class 1' elementary procedure will be defined for this interface.

Elementary Procedure
Initiating Message
Response message



Successful Outcome
Unsuccessful Outcome

Prioritised Cell List
PRIORITISED CELL LIST REQUEST
PRIORITISED CELL LIST RESPONSE
PRIORITISED CELL LIST FAILURE

6.1.3 Performance Evaluation

6.1.4 Complexity Evaluation

6.1.5 Conclusion
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