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Concept Paper for Multiple TBFs in A/Gb Mode

1. Background

As mobile station processing capabilities and packet data centric service offerings continue to increase, mobile stations will have to support an increasing number of PDP contexts with increasingly varied quality of service requirements.  For instance, mobile users who have a real time audio, a web browser and an e-mail application running at the same time require support for all these applications with their appropriate QoS.  

· It is possible to support multiple PDP contexts (i.e. multiple applications) using the current standards either by mapping all required data streams onto one TBF or by repeatedly releasing and setting up a new TBF each time data from a different application needs to be transmitted.  

However due to the limitations associated with single TBF operation, support for multiple TBF operation is seen as a requirement for A/Gb mode in order to accommodate increased and diversified packet data centric services anticipated in the near future.

2. High Level Requirements

The high level requirements proposed for the multiple TBF operation in A/Gb mode are provided below.

2.1. Multiple parallel data streams to/from one MS may be realised through introduction of one or more TBFs. The existing functionality where the SGSN maps multiple PDP contexts to a common PFC and uses a single TBF to support the PFC is still supported.

2.2. Mobiles shall optionally support multiple TBFs. Multiple TBF support shall be indicated by the MS to the network as a separate feature (e.g. using MS radio access capability reporting).

2.3. Network support for Multiple TBFs shall be indicated in the system information on broadcast channels.

2.4. Multiple TBFs shall be supported both in multi-slot and single-slot operation.

2.5. Multiple TBFs shall be supported for uplink and for downlink data streams.

2.6. For R5, multiple TBFs shall only be supported using PDTCHs where the legacy physical layer is used. For R6, multiple TBFs shall also be supported using dedicated channels where the physical layer is FLO centric (i.e. using evolved PDTCHs).

2.7. Each TBF supported by an MS shall be able to possess different QoS characteristics (i.e. a separate RLC instance must be provided for each TBF).

2.8. The attributes of a TBF realized using a PDTCH are as follows:

· The TBF shall be multiplexed on a radio block basis.

· One USF per timeslot shall be allocated to an uplink TBF.

· The BSS shall be responsible for scheduling each uplink TBF using USF values according to the restrictions of the resources allocated for any given uplink TBF (e.g. number of timeslots allocated).

· Both dynamic allocation and extended dynamic allocation shall be supported.

2.9. The attributes of a TBF realized using an evolved PDTCH are FFS.

2.10. When cell change is required, a TBF may require handover treatment to ensure the QoS attributes of the service class supported by the TBF are satisfied:

· Handover signalling and procedures for PS services in A/Gb mode must therefore be specified.

· For the case where no CS services are active when at least one PS service requiring handover treatment is active, support of a new radio resource management entity called GRR is anticipated to manage PS handover related procedures (see section 3.3 below).

· The need to support a case where both a CS service and at least one PS service requiring handover treatment is required is FFS.

2.11. When cell change is required, a TBF not requiring handover treatment shall be released and then re-established once the MS enters the new cell.

3. Open Issues

3.1. Maximum of Simultaneous TBFs and Multiple TBF Capability

It is anticipated that new information added to SI and PSI messages will allow an MS to determine that the network supports multiple TBF operation in A/Gb mode. 

The means by which a multiple TBF capable A/Gb mode mobile station informs the network of its capabilities (including an indication of the number of simultaneous TBFs it can manage) must be specified. Modifying either the MS Radio Access Capability IE (existing) or the MS Network Capability IE (existing) to provide this information is anticipated.

3.2. Requirements on mapping PFC to TBFs

For real-time services it is clear that a one to one mapping between the TBF and the PFC is needed in order to guarantee the required QoS. However, for non-real-time services this one to one mapping restriction is not required since QoS attributes are much less demanding.

The legacy functionality where a single TBF may support delivery of payload for more than one PFC may still be of interest to multiple TBF operation. This functionality can be of particular importance for the case where a multiple TBF capable mobile station cannot support  a large number of simultaneous TBFs.

3.3. RLC/MAC Protocol Enhancements

An enhancement to the RLC/MAC protocol may be necessary should the practical lengths of new messages required for multiple TBF management based on the legacy RLC/MAC control message format, prove to be too long (e.g. more than two blocks in the downlink). This new RLC/MAC protocol enhancement could be considered as part of the GRR entity proposed for TBF handover management (see AHAGB-019).

4. Differences Between A/Gb Mode and GERAN Iu Mode

The high level requirements proposed for the multiple TBF operation in A/Gb mode differ from those proposed for GERAN Iu mode as follows:

· Enhanced A/Gb mode TBFs are PFI centric whereas GERAN Iu mode TBFs are RB ID centric.

· Multiple TBF capable A/Gb mode mobile stations will indicate their multiple TBF capability within the MS Radio Access Capability IE (sent within a Packet Resource Request message or an Additional MS Radio Access Capabilities message) or the MS Network Capability IE (sent within a an Attach Request message or a Routing Area Update Request message).

· Enhanced A/Gb mode TBF management currently proposes to makes use of legacy messages whenever possible whereas GERAN Iu mode TBF management allows the use of multiple new messages even when legacy procedures and messages will work (i.e. enhanced A/Gb mode only calls for the introduction of a single new message to be used when the establishment of a new TBF requires the re-allocation of existing TBFs beyond the capability of the existing PTR message to handle). It is FFS whether or not these differences can be aligned.

· The maximum number of simultaneous TBFs supported for enhanced A/Gb mode may differ from that supported for GERAN Iu mode (see section 3.1 above).

· In A/Gb mode the current proposal just allows one TBF to be set-up with each resource request and assignment. In Iu mode it is possible to set-up multiple TBF with on message. 

5. Conclusions

This paper has outlined the high level requirements for supporting multiple TBF support in GERAN R5 for A/Gb mode. Open issues and differences with GERAN Iu mode have also been identified. It is proposed that the high level requirements provided in section 2 above be adopted as the basis for further work done for multiple TBF operation for A/Gb mode.
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