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1. Introduction

This document provides a functional decomposition of Radio Resource Management (RRM) and RRM related OAM for the evolved UTRAN as being agreed during RAN3 meeting#49. 

The following list “RRM functions” is summarizing the understanding of the RAN3 group and has been agreed by the group:

a)
Radio Bearer Control

b)
Radio Admission Control

c)
Connection Mobility Control

             - measurements (UE,NB)

- measurements configuration

- measurement reporting

              - HO decision, HO execution

d)
Dynamic Resource Allocation (scheduling)-> eNodeB

e)
Inter-cell RRM (interference management)

- interference management

   

- dependent on RAN1 findings

- cell load management

f)
Radio Configuration (Log O&M)

This document provides further definition of these functions. This list is to be considered as the starting point. If during discussion functions appear not covered by the list, these have to added.

2. Discussion

Definition and Description of RRM tasks

Seen from a high level the RRM tasks in a cellular radio access system have very much in common irrespective of the specific RAT (Radio Access Technology). Therefore, the principle tasks for an E-UTRA RRM should not differ too much from the tasks of a UMTS Rel-6 RRM [1] and the classification of the tasks along [1] seems also to be applicable.

Radio Bearer Control (RBC)
To use the services the protocols in the different layers (physical layer, MAC, RLC, …) of the air interface have to be configured in the different peer protocol entities in the UE and the RAN. This also comprises the configuration of control channels used to control the different bearers.

Radio Admission Control (RAC)

For services with specific QoS requirements it might be necessary to ensure the availability of certain resources, which makes it necessary to decide for a requested radio service, if the needed resources are available and that the admission would not endanger the availability of resources for already admitted services. 

Connection Mobility Control (CMC): 

In Idle mode algorithms for cell (re-)selections in the UE are controlled by setting of parameters for cell reselection and configuration of measurements. It is possible to restrict the access to a cell for load reasons.

In Active mode (RRC connection mobility) the ‘mobility’ of radio connections between UEs and the different cells of E-UTRA have to be supported. The decision to move a connection from one cell to another is based on the radio conditions obtained by UE radio measurements, possibly based also on other conditions (e.g. load, traffic distribution) and on strategies defined by the operator. It is the task of CMC to configure the required UEs measurements appropriately.

Dynamic Resource Allocation (scheduling) (DRA)
For the actual transmission physical resources (i.e. transmit power, frequency, time, space, …) have to be allocated. The shift from the circuit switched paradigm to the packet switched approach makes it necessary that the resources have to be allocated and deallocated in real time in accordance to the availability of data for the individual connections, the quality of the radio channel, and the decision of a scheduler to transmit the data of selected connections.

Inter-cell RRM (interference management) (ICR)

Due to the spill-over of transmitted power into neighbouring cells and in order to support unequal loading of cells, Inter-Cell RRM will be required. Depending on the mobility of users and the dynamics of data-rate changes, even Dynamic Inter-Cell RRM may be required. 

Radio Configuration (RC)
On a global scale radio resources have to be configured on a network wide basis. For example, the information needed for Idle mode mobility algorithms, parameters used for admission control, resource pools available in the different cells for dynamic resource allocation are such resources. With respect to UMTS R99 – Rel-6 comprise such resources and parameters which are provide by an OMC-R to the RNCs and which are then further distributed by the RNC to the Node Bs (e.g. Cell Setup Parameters, or System Information, …). Also RET (Remote Electronic Antenna Tilting) would belong to this area of RRM tasks. This global Radio Configuration allows to setup the network in a consistent manner, it allows the operator to provide the global strategies or policies to be applied by the other more real time RRM algorithms, to control the capacity and coverage of cells and to adapt the network to changing traffic demands (granularity e.g. on a day time basis).

Open Issues
The discussion on architectural alternatives yielded the following open issues and statements:
- which aspects are independent of MDC?
- each approach requires signalling between nodes

- which RRM aspects to be co-located with RRC?

- network sharing/node-redundancy aspect?

- How is consistent behaviour ensured in LTE if CN nodes belonging to different operators configure UE measurements

- Is there any impact on RRM functions if different core network operators share the same Node B. 

- Open logical O&M interface?

- Broadcast of information (information which is not UE specific)

- CBS and MBMS control

Template for Comparison Table 
The table 1 below shows a template for a table, to compare architectural alternatives, where the RRM functions are differently distributed.

In the table favourable aspects are indicated by a ‘+’ and negative aspects by a ‘-‘
	
	Alternative 1
	Alternative 2

	Radio Bearer Control (RBC)
	Location: 

+

-
	Location:
+ 
-



	Radio Admission Control (RAC)
	Location: 

+

-
	Location:
-
+



	Connection Mobility Control (CMC)
	
	

	Dynamic Resource Allocation (scheduling) (DRA)
	
	

	Inter-cell RRM (interference management) (ICR)
	
	

	Radio Configuration (RC)
	
	


Table 1: Comparison RRM Handling in the alternatives

3. Conclusion and Proposal

The list of RRM Functions as agreed during RAN3#49 is provided together with the definition of these functions. Also a template for a comparison table is presented which shall allow the comparison of the architectural alternatives.

It is proposed to agree on the definition and to include them into the appropriate TR.   
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