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1  Introduction

In a mobile radio system the Radio Resource Management may be divided into two parts:

1. The slow resource allocation ensures the following functions:

· Radio bearer set-up, maintenance and release

· Allocation of the dedicated radio resource to the real time bearers

· Allocation of the radio resources to a cell (channel segregation, channel borrowing)

· Configuration of the control channels

· Sharing of the resource pool between dedicated and shared channels

2. The fast resource allocation, in the following named Scheduler, sequences the access of the different, mostly packet oriented bearers according to their QoS and assigns the physical resources to of the pool of shared channels to the different block flows.

To fulfill their functions the slow resource allocation  collects all measurements reported by the MS (DL measurements) and by the BSS (UL measurements). Based on them it can share  the resource pool between dedicated and shared channels and assign the dedicated physical resources to the bearers using them according to the required QoS. Such functions of the RRM do not have a very tight time schedule and do not request an exact knowledge of the radio interface timing.  In R99 the RRM function communicate with its peer entity using the RR protocol defined in GSM 04.18

To fulfill their functions the Scheduler needs to get from the RRM the following information:

For each cell the list of the channels which may be used for shared traffic, possibly with some indications about the quality of each channel.

For each MS using shared channels the MS capabilities and the list of the bearers operating on the shared channels with their respective QoS.

For each bearer using shared channels the state of the data queued in its buffer waiting for transmission

If a MS  has a one or more dedicated channels assigned by RRM then additionally the list of these channels.

With these data the scheduler is able to distribute the pool of shared resources to all bearers of all MSs assigned  on the shared channels according to their QoS requirements. These functions of the Scheduler request an exact knowledge of the radio interface timing and are very quick.  In R99 the scheduler function communicate with its peer entity using mainly the RLC/MAC protocol defined in GSM 04.60.

2 Mapping of the functional entities on the protocol layers

Both proposed models put the RRM functional entity in the RRC, but differs for the mapping of the scheduling function:  For the proposal [1]  the scheduling uses the RRC protocol, but the proposal [2] takes the scheduler out of the view of the RRC.

The advantages of  the first proposal are:

1. The RRC obtains an exact and  complete view of the used radio resources at any time.

2. The interface between RRM and scheduler is an RRC internal interface, the primitives between RRC and MAC become much more simpler. Data like MS Capability etc... remain in the RRC.

3. RRC controls all the common channels, an arbitration between both layers is not necessary.

The advantages of the proposal [2] are:

1. The structure supports the division of functions tied to the radio interface timing  (in the MAC) and functions working rather independently of  this timing (in the RRC). On this way the RRC states become more stable, because related to the radio bearers, and not to the very fluctuating multiplexing of the radio bearers on the radio interface. It is an accepted good design principle to make the higher layers independent from the layer 1 timing.

2. The RRC states become more consistent because not dependent of the use of the radio resources:  In the cell dedicated state nobody takes care whether the dedicated resources are really used or not for data transfer. Why to introduce this distinction (states cell shared / cell PCH) for the shared channel ?

3. The structure supports better the separation of user plane and C-plane: Since the overwhelming part of the data scheduled on the shared channels is transferred in the user plane, the user plane is tied to the used radio interface (cell) and has to follow the micro mobility. Defining the scheduler as MAC function allows to de-couple the requirements to the mobility in the user plane from the requirements to the mobility in the C-plane. It is believed that such possibilities may greatly facilitate the evolution of the GERAN to be adapted to new architecture models (All IP for example, whatever it will be).

4. The unification of the complete resource management under the RRC roof may be an optical better solution, but it is believed that the real existing split of the resource management functions depending whether they are tight related to the radio interface timing or not will put big requirements to the design of the RRC protocol.

5. The proposed split of functionality is still realised in UTRAN, where MAC-sh resides in the C-RNC whereas RRC resides in the S-RNC. Even if UTRAN and GERAN have quite different layers 1 the design principles may be reused

6. And least but not last the proposal [2] is better supported by the actual split of the GSM specifications, implying a less effort in the design of the specifications for GERAN. 

One drawback of this solution is that the common channels are now concurrently used by the MAC and the RRC. However in case a PCCCH is provided by the network an easy division may be provided: the  CCCH and the PBCCH is under the control of the RRC, whereas PPCH, PAGCH, PRACH is under control of MAC. The problem occurs when only CCCH is provided. However again UTRAN solutions may serve as guideline to solve this kind of problems.

3 Conclusion

Even if the 4 states model seems to offer an unified view of the radio resource management it is believed that the model [2] offers a better modeling of the RRC thanks because:

it maintains the protocol tied to the radio interface timing in the lower layer

it allows a better separation of the user plane and the control plane

it allows an easier evolution of the BSS in conjunction with IP architecture

Therefore it is proposed to adopt the model described in [2] as basis for the GERAN protocol structure.

4 Reference

[1]  GERAN RRC states Lucent Tdoc GAHW_000039

[2]  RRC states and RRC Connection Mobility Nokia Tdoc GAHW_000051
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