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1 Technical issue in the current extended uplink TBF

First field trials in GPRS have shown poor performances with regards to upper layers. Then, delayed downlink TBF release and the extended uplink TBF features have been introduced in the standard, in order to enhance the protocol. However the current protocol does not enable to reach the performance goals, and it should be possible to use delayed downlink TBF release and the extended uplink TBF features in a more clever way, optimising the radio resources.

As specified in ref [1], the BSS is responsible for the release of TBFs, in uplink and downlink: the BSS may release the TBF as soon as there is no more LLC PDU to transmit. However, the extended uplink TBF and the delayed downlink release have been specified in order to allow some jitter between LLC PDUs and to maintain the TBFs while the BSS is temporarily waiting for new LLC PDUs. These features also favour the establishment of concurrent TBF in the opposite direction of the one already existing. The extended uplink TBF may be used in conjunction with a DL TBF in transferring mode or in delayed release mode.

The extended uplink TBF consists in that the BSS has to schedule USFs so that the MS resumes the uplink transfer. In delayed DL TBF release the BSS sends Dummy UI commands with polling requests to keep the MS awake, enable fast resumption of transfer on the downlink, and fast establishment of a transfer in the uplink.

This enhances the TCP/IP protocol at higher layers point of view, but on a radio perspective, it results in bandwidth waste. Indeed, the BSS has to maintain the MS awaked by sending LLC dummy commands in downlink. Furthermore, in the extended uplink TBF, the MS is regularly polled also on the uplink, although it may have no data to transmit. When the uplink TBF is extended and a concurrent downlink TBF is established, many resources are thus wasted since the MS is polled regularly polled on both the uplink and the downlink, while it may have no data to send.

2 What is possible in the current protocol?

If an uplink TBF is established which is operating in extended TBF mode, the MS has to wait for a USF so that the uplink transfer is resumed: on receipt of an allocated USF, the MS may transmit in uplink. Then, the network has to regularly send USFs directed to this mobile station.

If no uplink TBF is established but a downlink TBF, the MS has to send a Packet Resource request instead of a Packet Downlink Ack/Nack to trigger the traffic resumption. Moreover, the network shall then allocate resources to the MS, via a Packet Uplink Assignment. This may require up to 60ms for the MS to be ready to transmit on the allocated resources (see ref [2]).

The time to switch on the uplink resources may be avoided if the MS were in extended uplink TBF mode. Moreover, it is worth having an extended uplink TBF even if there is a downlink concurrent since the uplink transfer can be resumed quickly, once the downlink has been released.

3 Why is this current 44.060 not good enough?

The existing solution is not satisfying since an MS in extended uplink TBF with a concurrent downlink may be polled twice while it is not in uplink active transfer: in downlink it is polled by the BSS which requests for Packet DL Ack/Nack; in uplink, it is polled by the BSS which sends USFs in order to allow the uplink transfer resumption. Such a “double-polling” wastes the uplink bandwidth: the waste of bandwidth limits the multiplexing performances and reduces the throughput of other TBFs which may share the same Packet Data Channel. Furthermore, the USF transmission and polling is useless while the MS has no data to transmit and could be avoided if the network was indicated whether or not the MS is ready to send data.

For instance, if 5 TBFs operate on 2 slots on the same PDCHs, 4 TBFs carrying interactive type applications being active half of the time in downlink, and the 5th one carrying an uplink file transfer. Then the 4 interractive TBFs behave like 2 interactive applications which are permanently in extended uplink TBF. Each one is polled every 240ms (12 block periods, on 2 PDCHs, i.e. 24 blocks) in order to extend the TBF. The uplink file transfer is then disturbed since 2 USFs out of 24 are wasted, which is 8,3% of the available bandwidth.

The use of piggy-backed signalling in Packet DL Ack/Nack optimises the uplink bandwidth since USFs and uplink blocks then need not to uselessly allocated to the MS. This should enhance the global bandwidth capacity of the BSS and the BSS performances.

4 Proposed correction.

To resume the uplink transfer while an extended uplink TBF is on-going and while a concurrent downlink TBF is transferring, it is proposed to add some piggy-backed signalling in the Packet Downlink Ack/Nack. Such signalling should allow the MS to request for uplink resources , i.e. for the resumption of uplink transfer in the current extended uplink TBF. On receipt of this information, the network should restart the transmission of USFs.

However, the network shall comply with the T3180 constraint and regularly sent USFs. Since T3180 is set to 5s in the specification, the Mobile Station is very likely to have already triggered an uplink resumption before T3180 expiry.

5 Short description of the solution (add extra sheet and drawing(s) where necessary).
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(1) the downlink TBF is either in transferring mode or delayed release mode

(2) the MS has entered the extended uplink TBF mode since it has temporarily no data to transmit

(3) the MS has now new data to transmit and indicates the uplink transfer should be resumed in the Packet DL Ack/Nack by sending how many RLC data blocks it intends to send,

(4) then, the BSS restarts scheduling the uplink transfer sending USFs to the MS

The Packet DL Ack/Nack message shall contain a new IE: Count Down Value (CV) which indicates how many RLC data blocks it intends to send.

6 Advantage of the correction.

The proposed solution permits to optimise the uplink bandwidth, avoiding to schedule uselessly USFs if the MS does not need to transfer in uplink, and to allow the MS to transmit on demand, so that uplink resources are granted when the upper layers in the MS really need it.

7 Introduction in the standard.

The correction should be supported in the extended uplink TBF feature. Then it should be introduced in Rel-4. Furthermore, the protocol evolution is quite straightforward.
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