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Incremental Establishment of TBFs

1 Introduction

The issue of how much flexibility to provide in the way of multiple TBF messages for the management of multiple TBF capable A/GB mode mobile stations is discussed herein. It has been previously proposed that A/Gb mode TBF management procedures make use of legacy RLC/MAC control messages whenever possible [1]. At minimum, this calls for the MS and the GERAN to establish initial uplink and downlink TBFs as per legacy methods (see Annex A).  

The specific remaining issue for resolution is therefore to determine if multiple TBF capable RLC/MAC messages should be supported to allow for the simultaneous establishment of multiple TBFs in addition to single TBF capable RLC/MAC control messages used for the incremental establishment of TBFs when any of the following occurs:

· One or more additional uplink TBFs are required when one or more uplink TBFs exist.

· One or more additional downlink TBFs are required when one or more downlink TBFs exist.

· One or more additional uplink or downlink TBFs are required when at least one uplink TBF and one downlink TBF exist.

2 Concerns with Multiple TBF Messages

There are a number of concerns regarding the potential definition of more than a minimal set of multiple TBF capable RLC/MAC control messages as described below:

· The case where only a subset of requested uplink TBFs can be accepted introduces a specification complexity as the network and MS must manage parallel establishment procedures which may result in complicated error cases as not all requested uplink TBFs may be accepted by the network. This is not viewed as being worth any practical value realized by introducing such functionality.

· The capacity of RLC/MAC control messages is limited and as such the practical gain of defining an extensive set of multiple TBF capable uplink and downlink messages is seen as providing questionable benefit.

· The impact on interoperability testing of defining an extensive set of multiple TBF capable uplink and downlink messages can be viewed as being significant.

· For the case where cell change is necessary when multiple TBFs are operating for any given MS, it is expected that those TBFs not subject to handover treatment will able to tolerate re-establishment in the new cell on an incremental basis.

· An incremental approach to uplink and downlink TBF establishment must always be supported as TBFs may very well be established in a sequential manner in practical circumstances.

3 Establishment of Additional Uplink TBFs 

An incremental approach to uplink TBF establishment shall be supported when one or more uplink TBFs already exist (along with any number of downlink TBFs) or there are no existing uplink TBFs but multiple downlink TBFs already exist. This approach should be used regardless of how many uplink TBFs may need to be established at any point in time.

· If one or more uplink TBFs already exist (along with any number of downlink TBFs), the MS may send a modified PRR message using the PACCH of an existing uplink TBF. In this case the MS identifies itself using a TFI associated with the PACCH it selects for PRR message transmission and indicates the PFI associated with the additional TBF it wants to establish. 

· If only downlink TBFs are currently allocated, the MS shall include the PFI for the new uplink TBF within a Packet Downlink Ack/Nack (PDA/N) message sent to the BSS in association with a downlink TBF. 

· Upon receiving a request to establish a new uplink TBF and determining that none of the existing TBFs require resource re-allocation, the BSS shall respond by sending the MS a PUA message. The MS shall interpret the reception of a PUA message as an indication that all other TBFs are unchanged.

· Upon receiving a request to establish a new uplink TBF and determining that an existing downlink TBF requires resource re-allocation, the BSS shall respond by sending the MS a PTR message. The MS shall interpret the reception of a PTR message as an indication that all other TBFs are unchanged.

· Upon receiving a request to establish a new uplink TBF and determining that two or more existing TBFs require resource re-allocation, the BSS shall establish the new uplink TBF by sending the MS an MTRA (Multiple TBF Resource Allocation) message. The MS shall interpret the reception of a MTRA message as follows:

· If no change in frequency is indicated then the MS shall assume that all other TBFs are unchanged.

· Otherwise, the MS shall assume that all TBFs not addressed by the message are released.

4 Establishment of Additional Downlink TBFs 

An incremental approach to downlink TBF establishment shall be supported when one or more downlink TBFs already exist (along with any number of uplink TBFs) or there are no existing downlink TBFs but multiple uplink TBFs already exist. 

In addition, a multiple TBF capable RLC/MAC message may also be supported when at least one TBF has already been established and there are multiple downlink TBFs that need to be established. This is viewed as a conceptually simpler than the case of requesting multiple uplink TBFs simultaneously as it expected that the MS will always accept all downlink TBFs requested by the network.

· If none of the existing TBFs require resource re-allocation and a BSS attempts establishment of a single new downlink TBF, it shall send a PDA message using the PACCH of an existing TBF. The PDA indicates the PFI associated with the new downlink TBF to be established. The MS shall interpret the reception of a PDA message as an indication that all other TBFs are unchanged.

· If a single uplink TBF requires resource re-allocation when a BSS attempts establishment of a single new downlink TBF, it shall send a PTR message using the PACCH of an existing TBF. The PTR indicates the PFI associated with the new downlink TBF to be established. The MS shall interpret the reception of a PTR message as an indication that all other TBFs are unchanged.

· If a BSS attempts establishment of two or more new downlink TBFs, it shall send an MTRA (Multiple TBF Resource Allocation) message using the PACCH of an existing TBF. The MTRA indicates the PFI associated with the new downlink TBFs to be established. The MS shall interpret the reception of a MTRA message as follows:

· If no change in frequency is indicated then the MS shall assume that all other TBFs are unchanged.

· Otherwise, the MS shall assume that all TBFs not addressed by the message are released.

· If two or more existing TBFs require resource re-allocation when a BSS attempts establishment of one or more new downlink TBFs, it shall send an MTRA (Multiple TBF Resource Allocation) message using the PACCH of an existing TBF. The MTRA indicates the PFI associated with the new downlink TBFs to be established. The MS shall interpret the reception of a MTRA message as follows:

· If no change in frequency is indicated then the MS shall assume that all other TBFs are unchanged.

· Otherwise, the MS shall assume that all TBFs not addressed by the message are released.

5 Summary

Procedures for adding new uplink and downlink TBFs for multiple TBF capable A/Gb mode mobile stations have been discussed and the following proposals are made:

· Legacy procedures and messages should continue to be used when establishing TBF configurations that are currently allowed.

· An incremental approach must be supported to establish additional uplink TBFs that result in TBF configurations that are not currently allowed.

· An incremental approach must be supported to establish additional downlink TBFs that result in TBF configurations that are not currently allowed.

· A multiple TBF approach may also be supported to simultaneously establish additional downlink TBFs that result in TBF configurations that are not currently allowed. This should only be done when there is at least one existing TBF (i.e. CCCH/PCCCH support of this capability is not required).

· A single new RLC/MAC control message is seen as necessary to support the management of multiple TBF configurations that are not currently allowed.
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Annex A

Initial Uplink TBF Establishment

It is proposed that A/Gb mode capable mobile stations continue to use legacy procedures to establish an initial uplink TBF as follows:

· In packet idle mode using contention access procedures where an MS includes the PFI for the initial uplink TBF in the PRR message or RLC Data Block(s) it sends to the BSS during contention resolution.

· In packet transfer mode where a single downlink TBF already exists, an MS includes the PFI for the initial uplink TBF within a Packet Downlink Ack/Nack (PDA/N) message sent to the BSS in association with a downlink TBF.

Initial Downlink TBF Establishment

It is proposed that A/Gb mode capable mobile stations continue to use legacy procedures to establish an initial downlink TBF as follows:

· In packet idle mode the network shall perform paging to locate the MS (if required) and then establish an initial downlink TBF by sending the MS a PDA message once the MS location has been determined (i.e. the specific serving cell for that MS has been identified).

· In packet transfer mode where a single uplink TBF already exists, the network shall establish an initial downlink TBF by sending the MS a PDA message using the PACCH associated with the uplink TBF.

· In either case the PDA shall include the PFI for the initial downlink TBF.
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