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TBF reconfiguration

1 Introduction

This paper aims to clarify the functionality required for GERAN R5 Iu-mode regarding the management of TBF(s) for a mobile wishing to send multiple data flows.  This affects the multiple TBF concept but needs to be considered and agreed upon independently.

The rules governing reconfiguring a TBF in A/Gb-mode are explained, this is followed by a proposal and a recommendation for Iu-mode functionality.

2 Reconfiguring a TBF in A/Gb-mode
In the current specifications [1], it is described how to reconfigure a TBF for sending an LLC block from a different flow if the LLC block has a different PFI, radio priority, peak throughput class or RLC mode.

For an LLC block with a different PFI, radio priority or peak throughput class to the existing LLC block, the same TBF can be used without releasing the TBF.  For uplink resources, the MS sends a PACKET RESOURCE REQUEST on the PACCH to request a reallocation of the uplink TBF (indicating the changed parameters).  For both uplink and downlink resources the network sends a PTR, PDA or PUA message as appropriate.  The reallocated resources may then be used (after the TBF starting time).

“The mobile station and the network are not allowed to change the RLC mode nor TBF mode of an already established TBF during resource reallocation.  Change of RLC mode or TBF mode shall be achieved through release of on-going TBF and establishment of a new TBF with newly requested RLC mode or TBF mode.”

(From [1], sections 8.1.1.1.2, 8.1.1.3.2, 8.1.1.3a.5.1, 8.1.2.4, wording varies)

For a different RLC mode, however, the TBF must be released and a new TBF established for the sending of the new upper layer PDU.  This is because the RLC instance using the TBF needs to be fundamentally reconfigured and it so it is simpler to release the TBF and start again with a new TBF establishment. 
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Figure 1: Sending LLC blocks from different flows (in A/Gb-mode)

Figure 1 shows an example of an MS wishing to send blocks belonging to three flows.  The first two LLC PDUs require RLC acknowledged mode, so these can both be sent on the same TBF (consecutively) as defined [1]. (Note this figure does not show the associated signalling necessary to allow such data transfers)

The third flow requires unacknowledged mode RLC, so the first TBF is released and a new TBF established.  This enables the network to instantiate a new RLC instance to receive the new block.

This functionality will remain valid for A/Gb-mode.

3 Proposal for Iu-mode
In GERAN R5 Iu-mode, the “flows” referred to pre-R5 become radio bearers.  A RB does not always require physical resources (i.e. a TBF).  It is envisaged that an MS may have several RBs set up but no TBFs, equally the MS may have one or more TBFs for each RB.  A TBF shall carry data for only one radio bearer as quoted here from the stage 2 description.

 “One TBF carries data belonging to one RLC instance.  An RLC instance cannot perform multiplexing or splitting functions.  One RLC instance carries data belonging to one RB.”

(Excerpt from Stage 2 description, [2])

The implication is that the radio bearer identity (RB ID) shall be implicitly mapped to a TFI for the duration of the TBF.  This would prevent a TBF for being used first for one RB, then for another (thereby changing the mapping TFI ( RB ID).  So the functionality available in A/Gb-mode will not be provided in the same manner for Iu-mode.  

However it will be possible to send data from other flows through the use of the multiple TBF concept, which allows an MS to set up multiple simultaneous flows to the GERAN.

3.1 Reconfiguring a TBF for a RB with the same RLC mode

An MS with multiple TBF capability does not need to use a single TBF for all data flows.  Neither does it need to release one TBF in order to send another flow (unless the maximum number of simultaneous TBFs are already set up). 
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Figure 2: Sending data from different RBs with the same RLC mode
Figure 2 shows the difference in approach between the A/Gb-mode functionality and the multiple TBF capability.

Advantages of multiple TBFs over TBF reconfiguration:

· No delay incurred waiting for transmission of the entire upper layer PDU

· Multiple RBs can be served in parallel

· TFI ( RB ID mapping preserved
It is therefore considered unnecessary to allow the additional flexibility of reconfiguring a TBF, as was done previously, it is proposed that this functionality be removed from the Iu-mode specifications.

3.2 Reconfiguring a TBF for a RB with a different RLC mode

Reconfiguring a TBF when the RLC mode has changed is not possible in A/Gb-mode.  Given the stage 2 description [2], it is also assumed that this is not currently being suggested for R5 Iu-mode.

The most straightforward solution when a change of RLC mode is required is to mandate the release of the TBF so that the MS would then need to request new resources.

The only reason to keep a TBF going across a change of RLC mode would be if the same RB was reconfigured from RLC acknowledged to RLC unacknowledged mode or vice versa.  It is envisaged, however, that even this scenario could be adequately served through release and re-establishment of the TBF.

4 Conclusion
As GERAN R5 is implementing the multiple TBF concept, there is no longer any necessity to "reuse" a TBF for more than one RB in Iu-mode.  Hence it is proposed that the ability to concatenate upper layer PDUs in a single TBF be reserved for A/Gb-mode, whilst for Iu-mode additional (optionally in parallel) TBFs may be established.  

Summary of A/Gb-mode functionality

· Reconfiguration of a TBF for another data flow is allowed except when the RLC mode differs

· If a change of RLC mode is required, the TBF must be released in order for a new TBF to be established

Proposal for Iu-mode
· Reconfiguring a TBF for another RB shall not be permitted

· For each RB, an additional TBF must be established (up to the maximum allowed for multiple TBFs)

· TBF establishment may be done on the PACCH of an existing TBF as is described in the multiple TBF concept

This proposal is intended to clarify the working assumptions for TBF management for GERAN R5.  This is with a view to generating CRs to 44.060.  This proposal is presented for discussion and agreement. 
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