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Resource Allocation for TBFs

1. Introduction

In order to support any given service one or more TBFs must be established by allocating radio resources. This paper discusses how the GERAN can ensure that sufficient radio resources are allocated to satisfy the delay and guaranteed minimum bit rate QoS attributes whenever user plane payload becomes available for a given service. 

2. Discussion

It is assumed that an MS will only activate any given additional PDP Context if the following can be satisfied:

· The bit rate demands of the TBFs associated with the new PDP Context can be supported in light of the multi-slot capability of the MS, the cumulative bit rate demand of all existing TBFs for that MS and the existing channel conditions. 

· The RLC engines required by the TBFs associated with the new PDP Context can be supported from an MS complexity perspective.

The GERAN may of course also play a role in determining whether or not any given PDP Context should be activated (see Case 1 below – item f).

Case 1 – An Application Level Control Plane Protocol is Used

Possible application level control plane protocols are SIP (for conversational service) and RTSP (for streaming service). Whatever application level control plane protocols are used to set up a service, the following procedure can be followed to ensure availability of radio resources when user plane payload becomes available for transmission over the air interface:

a. An application in the MS or network triggers an application level control plane entity to begin negotiating session parameters appropriate for the service to be supported.

b. The peer application level control plane entities proceed with signaling to a point where a confirmation of resource availability is required (e.g. See Annex A for an overview of the solution proposed by the IETF community when SIP signaling is involved).

c. The application level control plane entity in the MS informs the SM entity that a specific type of application is to be realized and SM responds by initiating PDP Context activation/modification procedures on a TBF that makes use of the signaling PFI.

d. Upon receiving a PDP Context activation/modification request SM in the SGSN sends a CREATE-BSS-PFC PDU to the GERAN (BSS) requesting that it create or modify a PFC using the Aggregate BSS QoS Profile.

e. If the request is acceptable then resources may be reserved by the radio resource management entity (e.g. GRR), the GERAN sends a CREATE-BSS-PFC-ACK PDU to the SGSN and the PDP Context activation/modification procedure completes successfully.

f. If the request is not acceptable the GERAN sends a CREATE-BSS-PFC-NACK PDU to the SGSN and the PDP Context activation/modification procedure completes without success. This may occur in the following cases:

· Knowledge of MS complexity limitations, MS multi-slot capability, existing channel conditions and QoS attributes of the requested PFC may result in the GERAN determining that additional TBFs cannot be realized.

· Knowledge of the cumulative bit rate demand associated with all active TBFs for all MSs in a given cell and QoS attributes of the requested PFC may result in the GERAN determining that additional TBFs cannot be realized.

g. Once PDP Context activation/modification is complete SM in the MS provides the application level control plane entity with a success indication (i.e. it indicates that resources have been successfully allocated). 

h. At this point the application level control plane entities complete any necessary signaling and the application servers/media servers can then begin sending user plane payload.

Case 2 – An Application Level Control Plane Protocol is not Used

It is anticipated that interactive and background services will not require an application level control plane protocol to support their establishment. Instead, these services will be managed as follows:

a. The MS will activate/modify PDP Contexts for these services if necessary when user plane payload becomes available. 

b. If the need to have reserved resources becomes necessary for these services then such resources could be allocated as part of the PDP Context activation/modification procedure as described in Case 1 above.

c. If reserved resources are not necessary the appropriate resources will be allocated by the GERAN in light of all existing TBF activity in the cell the MS is located in.

d. When resources are allocated, the bandwidth granted by the GERAN may vary significantly over time as these services do not have a guaranteed minimum bit rate.

3. Summary

The use of an application level control plane protocol in the establishment of conversational and streaming services allows the GERAN to ensure that the necessary radio resources will be available to deliver user plane payload according to the required delay and guaranteed minimum bit rate QoS attributes.

Annex A - Extract of Introduction from IETF draft-sip-manyfolks- resource-03

1 
Introduction

Some architectures require that at session establishment time, once the callee has been alerted, the chances of a session establishment failure are minimum. One source of failure is the inability to reserve network resources for a session. In order to minimize “ghost rings”, it is necessary to reserve network resources for the session before the callee is alerted. However, the reservation of network resources frequently requires learning the IP address, port, and session parameters from the callee. This information is obtained as a result of the initial offer/answer exchange carried in SIP. This exchange normally causes the "phone to ring", thus introducing a chicken-and-egg problem: resources cannot be reserved without performing an initial offer/answer exchange, and the initial offer/answer exchange can't be done without performing resource reservation. The solution is to introduce the concept of a precondition. A precondition is a set of constraints about the session which are introduced in the offer. The recipient of the offer generates an answer, but does not alert the user or otherwise proceed with session establishment. That only occurs when the preconditions are met. This can be known through a local event (such as a confirmation of a resource reservation), or through a new offer sent by the caller. This document deals with sessions that use SIP [1] as signaling protocol and SDP [2] to describe the parameters of the session. We have chosen to include the quality of service preconditions in the SDP description rather than in the SIP header because preconditions are stream specific.

PAGE  
2

