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Multiple TBF in A/Gb Mode: Concept Paper

1. Background

With packet data services becoming more and more widely used, mobile stations will have to support simultaneous PDP contexts with different 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 of course possible to support multiple applications (and multiple PDP contexts) using the current standards either by mapping all of these data streams onto one TBF or by releasing a TBF and setting up a new one each time data from a different application needs to be transmitted.  Both of these approaches have limitations. The limitations of mapping several data streams onto one TBF will be further explained below.

In order to multiplex multiple parallel data streams from multiple PFCs onto one TBF they must all share the same RLC and TBF mode. If upper layer PDUs utilising a different RLC mode need to be transmitted, there is no choice other than to release the current TBF and set-up a new one thus leading to delays and high signalling load. Even if the different data streams can utilise the same TBF, the smallest unit for multiplexing is the LLC frame. The payload of an LLC frame may be up to 1520 octets. Therefore, it is not possible to multiplex an application with small packets and strict delay requirements together with an application with large packets when only one TBF is used Thus, the requirement for multiple TBFs for GERAN in A/Gb mode is defined.

In order to provide multiple parallel data streams to a single mobile station, multiple TBFs shall be introduced.  The requirements and rules governing the behaviour of an MS supporting multiple TBFs are described in the following sections.

2. Requirements

The agreed requirements for the multiple TBF concept are shown below.

2.1. Mandatory Feature Requirements

1. Multiple parallel data streams to/from one MS shall be realised through introducing multiple TBFs

2. R5 mobiles operating in A/Gb mode shall optionally support multiple TBFs. The support is indicated by the MS to the network as a separate feature

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

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

5. Multiple TBFs shall be supported on PDTCHs

6. Multiple TBF capable MS shall support signalling for 8 uplink TBFs

7. Multiple TBF capable MS shall support signalling for 8 downlink TBFs
8. Each TBF supported by an MS operating in A/Gb mode shall be able to possess different QoS characteristics (i.e. a separate RLC instance must be provided for each TBF)

9. Multiple TBFs shall be multiplexed on a radio block basis

10. For an MS operating in A/Gb mode one TBF shall carry information for one or more BSS packet flow contexts

11. One USF shall be allocated per uplink TBF

12. For an MS operating in A/Gb mode the BSS shall schedule each TBF in the uplink using USF values according to the restrictions of the allocation (Timeslots, BPSCH chosen)
2.2. Message Requirements

13. It should be possible to establish up to 8 TBFs on a PDTCH for one MS with multiple RLC/MAC messages

14. All TBFs belonging to one MS shall be able to be released in one transaction/message with any combination of uplink and downlink TBFs on any combination of timeslots.

15. If the length of the control message exceeds the current limits (two blocks for DL messages, one block for UL messages), two separate control messages shall be sent instead of one segmented message.

16. The PACKET CHANNEL REQUEST message shall not be affected by the introduction of multiple TBFs. 

17. Any changes on the PCCCH must be backwards compatible. 

18. Multiple TBF resource allocation messages (modified PTR, PDA, PUA) shall only be sent on the PACCH and not on the PCCCH.   Existing messages may be sent in the case where only one TBF is being requested/assigned. The philosophy is therefore to first set up a single TBF and then use PACCH  thereon to establish any additional TBFs required.

19. Both dynamic allocation and extended dynamic allocation shall be supported for multiple TBFs.

20. It should be possible to establish multiple TBFs on a PDTCH for one MS with one RLC/MAC message

2.3. Optional Requirements

None

2.4. Requirements to be confirmed

· A new type of suspended uplink TBF mode can be introduced so that bandwidth efficient and fast resumes can take place

3. Working Assumptions

This section captures the current working assumptions.

3.1. Multiple TBF capability

· Multiple TBF capability reporting shall not vary between mobiles that support multiple TBFs, either an MS reports that it supports:

8 TBFs in each direction (all MS that supports multiple TBF)

or 

1 TBF in each direction (all MS that do not support multiple TBF). 

This does not mean that the MS can support 8+8 TBFs at all times under all circumstances. If the MS at any time, when being allocated one or several additional TBFs have limitations, such as available memory, processor capacity, etc. that would prevent the additional TBF(s) from being established, the MS will report this fact in an error response to the network.

For an MS operating in A/Gb mode an allocated PFI may not always have physical resources; hence this limit affects only the maximum number of simultaneous TBFs (there is also a limit imposed by the number of LLC SAPs available [currently 8 simultaneous LLC data streams is the limit, 4 acknowledged plus 4 unacknowledged]). 

There is may be a limitation in the amount of memory available in a MS that may restrict the number of currently active TBFs, see G2-020269 [1].

· It is assumed that the coding scheme is the same for all timeslots used by one TBF (note however, the different TBFs on one timeslot may use different coding schemes).

3.2. PACCH and RLC/MAC control messages

· An MS having one or more allocated PDTCHs has an associated PACCH channel for sending RLC/MAC control messages.  The PACCH used to send an RLC/MAC control message shall be on the same PDTCH as at least one of the TBF being addressed by the RLC/MAC control message.

3.3. Multiple resource request messages

· During contention resolution an MS is not allowed to request additional resources.  It must first successfully resolve contention before sending an additional resource request message to establish additional TBFs.

3.4. Multiple TBFs on a PDTCHPDTCH for A/Gb mode

· TFI included in the RLC/MAC header shall uniquely identify each TBF supported using a PDTCH. A TBF may be associated with one or more PFCs.

4. Conclusions

This paper has outlined at a high level the concept for providing multiple TBF support in GERAN R5 for A/Gb mode.
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