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MTBFs for A/Gb Mode - Open Issue 3.1 (Max No. of TBFs)

1. Introduction

The subject of how many TBFs any given multiple TBF capable A/Gb mode MS can support is examined below. This is done in an effort to determine if such information needs to be explicitly conveyed to the GERAN or if it can be left unspecified.

2. Basic Approach to PDP Context Management

Examining possible approaches to use for activating and releasing PDP Contexts is important as it allows for better addressing the issue of maximum number of TBFs to be supported. As an example, the following three basic types of PDP Contexts are assumed:

· The primary PDP Context – this is the first PDP context activated and may be associated with any type of service and therefore may or may not have an associated guaranteed bit rate.

· A secondary PDP Context with a guaranteed bit rate – typically associated with streaming and conversational QoS services.

· A secondary PDP Context without a guaranteed bit rate – typically associated with background and interactive QoS services.

Primary PDP Context Management

This is the first PDP Context activated by an MS requiring packet service. 

· The transmission of payload associated with this type of PDP Context may become necessary at any time and a new TBF will be established accordingly.

· Once a TBF is established for this type of PDP Context the speed at which payload is transmitted is limited by the multi-slot capability of the MS, the guaranteed minimum bit rate QoS attribute (if any), the radio conditions and the amount of bandwidth the GERAN chooses to allocate to this TBF.

· This type of PDP Context will be maintained indefinitely following the release of its associated TBFs.

Secondary PDP Context Management – Streaming and Conversational

The activation of a secondary PDP Context associated with streaming or conversational service may become necessary at any point when applications requiring this type of service become active. Whether or not the MS proceeds to activate this type of PDP Context will be determined as follows:

· The MS will activate this type of PDP Context if its associated guaranteed minimum bit rate combined with the cumulative bit rate demand of all existing TBFs is such that the total bit rate demand can be satisfied in light of the multi-slot capability of the MS and the current channel conditions.

· The establishment of a TBF associated with this type of PDP Context will require the GERAN to take steps to reduce RLC memory used by the other active TBFs associated with this MS.

· Allocating the necessary bandwidth to a TBF established for this type of PDP Context may require that the GERAN limit the bandwidth allocated to other active TBFs associated with this or other mobile stations.

· This type of PDP Context may be released or modified to have a value of zero for its guaranteed minimum bit rate attribute when there is no more associated user plane payload to send.

Secondary PDP Context Management – Interactive and Background

The activation of a secondary PDP Context associated with background or interactive service may become necessary at any point when applications requiring this type of service become active. The MS may always proceed with the activation of this type of PDP Context since the associated guaranteed minimum bit rate attribute will have a value of zero.

· The establishment of a TBF associated with this type of PDP Context will require the GERAN to take steps to reduce RLC memory used by the other active TBFs associated with this MS.

· Allocating bandwidth to a TBF established for this type of PDP Context may require that the GERAN limit the bandwidth allocated to other active TBFs associated with this or other mobile stations.

· The MS need not release or modify this type of PDP Context even when there is no more associated user plane payload to send.

3. Number of TBFs Supported

The GERAN may always establish a new DL TBF and an MS may always request the establishment of an UL TBF associated with an active PDP Context.

The set of operational TBFs for any given MS will have a cumulative bit rate demand that can be satisfied within the limits of the multi-slot capability of the MS and the existing channel conditions. Should channel conditions degrade to the point where the cumulative bit rate demand of all operational TBFs can no longer be satisfied, the GERAN will have to take steps to release one or more TBFs.

As such, there is no essential need for an MS to explicitly convey an indication of the maximum number of TBFs it supports to the GERAN. However, there may be practical reasons for an MS to still convey this information to the GERAN as discussed in section 4 below.

4. Complexity Limited Mobile Stations

From a complexity point of view, some MS manufacturers may choose to limit the number of simultaneous TBFs supported even though strictly from an RLC memory management perspective additional TBFs could be established. This could be as a result of MS complexity concerns regarding the maximum number of RLC-AM engines that can operate in parallel:

· Even allowing for such complexity concerns there would likely still be a certain baseline expectation (e.g. by operators) regarding the minimum number of simultaneous TBFs that an MS should support (i.e. a certain minimum default level of complexity should be supported). 

· In this case there would have to be a means by which an MTBF capable MS indicates that it is capable of supporting only the default number of TBFs or more than the default number of TBFs.

5. Summary

In light of the PDP Context management scheme described in section 2 above Ericsson proposes that the following TBF related principles be followed for MTBF capable A/Gb mode MSs:

· The concept of complexity limited MTBF capable MSs should be supported. As such, an MS that is MTBF capable will at minimum support a total of X uplink and X downlink TBFs (i.e. default).

· Additional optional information should be supported within the MS RAC IE that allows an MTBF capable MS to convey any one of the following:

· The MS is complexity limited – it only supports the default number of TBFs.

· The MS is complexity limited – it supports a specific number of TBFs beyond the default.

· The MS is not complexity limited – it supports the maximum number of TBFs allowed for by the standards (e.g. only USF and TFI based limitations apply)
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