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Although the principles of improving the RLC/MAC procedures for the TBF establishment and release procedures have been agreed at the last TSG GERAN#3 meeting, different solutions have been presented in [1] and [2] and no consensus has been reached so far. This paper intends to provide the Alcatel feedback on the topic. 

Having in mind the tight schedule left for the specifications (the work item shall be completed for beginning of April), Alcatel would like that attention is paid in priority to the following improvements : 

· delayed release of an uplink TBF

· delayed release of a downlink TBF

The following items should also require consideration, but as they are felt as less critical than the previous ones, it is suggested that they be addressed only if time is left available, if agreement is reached on their benefits, and if it is ensured that they will not destabilise or delay the specifications : 

· support of multiple TBFs per direction per mobile station (Alcatel considers that rather as a release 5 feature – it is hence no more discussed in that document) ;

· uplink TBF initiated by the network ;

· simultaneous establishment of uplink and downlink TBF upon receipt of a Packet Channel Request message or of a DL LLC PDU ;

· fast uplink one phase access through ARI management ;

· notification by the mobile station of abort of on-going TBF ;

· packet cell change failure improvements ;

· multiple slots TBF allocation on CCCH ;

· window size greater than 64 for GPRS TBF.

1. Delayed release of an uplink and downlink TBF

Document [1] presents : 

· a R97 backward compatible delayed release of uplink TBF. This is not discussed anymore in that document as the principles of such a solution have been admitted already in previous TSG GERAN meetings and do not require any change in the standard ; Alcatel considers that attention shall now be paid to a solution allowing the mobile station keeping its uplink TBF alive (and usable for further uplink data block transmission) even when it has no more RLC data blocks to send ;

· a R97 backward compatible delayed release of downlink TBF. This is not discussed anymore in that document as it does not require any change in the standard. However Alcatel considers that an alternative “clean” solution (the R97 backward solution is based on LLC tricks) shall be defined in release 4. This solution shall also be reusable in the next release when a mobile station will operate in Iu mode. 

The solution retained should fulfil the following requirements : 

· it should be usable whatever the access procedure  (i.e. establishment on CCCH, PCCCH, PACCH, one phase access or other establishment causes) ; 

· it should offer means for the network to release at any time a TBF the release of which is being delayed ;

· it should allow the network to have at any time a perfect knowledge of the current state of the mobile station ;

· it should preferably induce the minimum changes on the existing  RLC/MAC procedures and timers (e.g. T3182, T3184 …) ;

· it should satisfy the power control requirements defined in 3GPP TS 45.008  ;

· it should offer means for the mobile station or the BSS to change the RLC mode of an on-going TBF (at least the same performances as those available with the current 3GPP TS 44.060 procedures shall be achieved) ; in particular, it should still be possible to reuse the DL TBF reestablishment procedure on PACCH during the timer T3192, even if the DL TBF is initially being delayed.

1.1  Delayed release of an uplink TBF

Two solutions have been presented in [1] and [2] : 

· a timer-based release procedure ([1])

· a delayed TBF release procedure based on an explicit BSS-MS signalling ([2])
Both solutions require that regular scheduling of uplink data block is done by the BSS for the TBF being delayed. The solution [1] further allows the use of a particular USF value (USF=POLLING) to poll any mobile station whose uplink or downlink TBF is being delayed.

Alcatel would prefer to have an explicit release of TBF by a signalling exchange, instead of  having a timer running both in the mobile station and the BSS, as it gives to the network a better control of the state of the mobile station (e.g. it avoids crossing of a Packet Downlink Assignment on PACCH while the mobile station releases its uplink TBF). This is done at the expense of a slight signalling overhead. 

It would also be preferable to use a USF=POLLING mechanism to reduce the number of polling occurrences and make the resumption of an uplink transfer faster. Otherwise the overhead induced by the periodic allocation of uplink data blocks (for an uplink or a downlink delayed TBF) or the periodic scheduling of downlink RLC data block (for delayed downlink TBF) may grow significantly and lead to wasted bandwidth ; this is especially relevant when the number of TBFs multiplexed on the same PDCH is increasing, which may be the case when using the delayed TBF release procedure,  to still maintain an efficient usage of the radio interface throughout offered by a PDCH).

It shall however be noted that the USF=POLLING mechanism leads to slightly increasing the uplink TBF data transfer resumption procedure duration (and makes its performance equivalent to the one achieved with the one phase access on PCCCH). In addition, it deserves that the following issues are solved : 

· how does the collision mitigation procedure on the uplink PDCH work ?

· how to satisfy the power control requirements defined in  3GPP TS 45.008 ?

· how can the BSS be aware of the loss of the mobile station ? Respectively how can the mobile station be aware if it is still controlled by the BSS (e.g. erroneous loss of mobile station context in the BSS) ;

· how does a mobile station indicate to the network that it wishes a change of the RLC mode ? 

The collision mitigation procedure could consist in requesting the mobile station wishing to resume an uplink transfer to choose randomly one burst out of the 4 bursts of the uplink block allocated by the USF=POLLING mechanism, and requesting a repetition of the Packet  Uplink Activity Notification message in a subsequent uplink block (still allocated by the USF=POLLING mechanism) chosen in a given or random interval. The details and the feasibility of the solution have not been further addressed nor simulated.

To allow the mobile station or the BSS to detect the loss of the connection, it is still needed that some exchanges take place within the RLC/MAC timers currently defined in 44.060. This means that periodic scheduling of downlink RLC data block or mobile station USF may still be possible or required. Provided the RLC/MAC timers in question are greater or equal to the maximum allowed value for the delayed TBF release timer, the only requirement may be that in NC2 mode the mobile station should be allocated uplink radio blocks for measurement reports in the classical way (i.e. its USF) and not by the USF=POLLING mechanism.

The USF=POLLING mechanism is only possible with an access burst type of 11 bits. However this should not preclude using the delayed TBF release procedure in a cell supporting 8 bits access burst only, but then the mobile station resumes uplink data transfer when allocated its USF or when being polled through a downlink data block. 

When the RLC mode needs to be changed in the MS to BSS direction, it could be proposed that the mobile station reports a Packet TBF Abort message to the network (if USF=POLLING is used, a previous Uplink Activity Notification message is required) ; then the mobile station re-establishes a new uplink TBF through (P)CCCH or PACCH.  Alternatively it could be proposed to define a PACKET TBF Reset procedure, resetting the RLC context of an on-going TBF. A faster RLC mode change could be achieved, but this would likely lead to changes in 3GPP TS 44.060 that are considered as less prioritary and that may be in addition not useful in the scope of the release 5 with the support of multiple TBFs per direction. 

In order to make the delayed TBF release procedure applicable to an uplink TBF established through a one phase access (and that immediately after the start of the uplink data transfer), the protocol should preferably be defined in such a way that the network is not required to know when establishing the TBF whether the mobile station supports the feature ; an indication is however  subsequently needed in the MS to BSS direction to make the BSS know about the mobile station capabilities : a bit could be added for instance in the uplink RLC data block header. Otherwise the alternative would consist for the BSS to retrieve the MS RA Capabilities from the SGSN (but the information may not be available in due time), or the BSS could use the delayed TBF release procedure only when the MS RA Capabilities have been received earlier, which makes the feature less interesting.

It should be possible to indicate whether a delayed TBF release procedure is used by the BSS in any uplink assignment message (Immediate Assignment, Packet Uplink Assignment, Packet Timeslot Reconfigure messages, as well as in a Packet Uplink Ack/nack), and it should be possible to modify the flag during the on-going TBF.

When the BSS wishes to release permanently the uplink TBF, a “final” Packet Uplink Ack/Nack could be sent to the mobile station asking it to release the TBF (and abort any on-going uplink data transfer). The TBF Est field can still be set, if desired, in the “final” Packet Uplink Ack/nack message, allowing the mobile station to immediately request a new uplink TBF if needed. 

During a delayed TBF release, the mobile station should continue to listen to its full PDCH allocation. 

Building of RLC data block needs to be revisited to allow the receipt of intermediate RLC data block with padding. 

1.2  Delayed release of a downlink TBF

Document [1] presents a timer-based release procedure.  

Alcatel would prefer to have an explicit release of TBF by a signalling exchange, instead of  having a timer running both in the mobile station and the BSS, as it gives to the network a better control of the state of the mobile station (e.g. it avoids sending of new downlink data while mobile station releases its downlink TBF). This is done at the expense of a slight signalling overhead. 

As stated earlier, it would also be preferred to use a USF=POLLING mechanism to avoid wasting bandwidth in downlink and uplink paths. However it shall also be possible to send RLC data blocks with a polling request. 

Building of RLC data block needs to be revisited to allow the transmission of intermediate RLC data block with padding. A solution introducing new rules for the encoding of the LI, M, E fields, as well as a new dummy RLCdata block is felt possible (e.g. allow the use of the combination LI = 0, M = 1, E = 0 to indicate the frontier of a new LLC PDU, sent after padding in intermediate blocks). When a dummy RLC data block is used, the BSN is not incremented, to avoid unnecessary retransmission in case it would not be properly received by the mobile station. 

The release of the downlink TBF can be achieved through the current procedure : FBI is set, acknowledged by the mobile station, and the timer T3192 is started.

2. Other improvements

The following improvements could be discussed too, with a lower priority :

· uplink TBF initiated by the network , as described in [2] ; 

· concurrent TBF establishments upon receipt of a Packet Channel Request message or a DL LLC PDU ; 

· fast uplink one phase access through ARI management (as proposed by Nokia in R5 for Iu mode ) : an ARI could be allocated by the BSS, with a timer defining its validity in the cell ; the allocated ARI can then be sent back by the mobile station in a(n) (EGPRS) Packet Channel Request message, allowing to solve immediately the contention resolution at BSS and MS side, and allowing to remove the 4 bytes used for the TLLI in all the uplink blocks sent by the mobile station during the contention resolution procedure (as it is currently defined) ;

· notification by the mobile station of abort of on-going TBF : the procedure proposed for the change of RLC mode in uplink direction could also be used upon a cell reselection to allow the mobile station to inform the network about the time when it switches to the new cell ; the BSS can then save bandwidth and release resources earlier. 

· packet cell change failure improvements : the current procedure does not guarantee the delivery of the Packet Cell Change Failure message to the BSS and even if it is properly received by the BSS, there is nothing defined at present to let the SGSN know of the failure so that a downlink LLC PDU transfer can resume; this prevents the BSS to request the SGSN to stop the downlink flow upon a network controlled cell reselection (the trigger for the SGSN to restart the downlink flow is the receipt of a cell update) ; it could be mandated that the mobile station performs a cell update when coming back to the original cell to solve the issue. This last item goes beyond the scope of the current work item. 

· Multiple slots TBF allocation on CCCH : this could be offered both for an EGPRS uplink TBF and for any downlink TBF established through CCCH.

· GPRS window size : It should be possible to increase the maximum window size usable for a GPRS TBF (currently limited to 64).
