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The concept of a delayed uplink TBF release was outlined at the TSG GERAN WG2 Ad Hoc meeting on Enhanced TBF Procedures, 15 – 16 February 2001, based on the Extendable Delayed Uplink TBF Release, proposed by Motorola in document GAHW‑010011. A CR proposing an implementation of the delayed uplink TBF release is expected in document GP‑010492 (CR 44.060-003: Extended Uplink TBF, Rel-4).

Although the subject was discussed at the Ad Hoc meeting in February and the CR in document GP‑010492 is expected to reflect the agreements from that discussion; Ericsson would like to express certain views on this matter.

Application

It is assumed that the delayed uplink TBF release is introduced as a new feature in Rel-4 of the specification. However, the reason for introducing the feature is a performance-related problem that is apparent already with equipment according to the earlier releases of the GPRS specification, starting with R97. A solution of the problem would thus be applicable, and highly desired, in GPRS equipment implemented on an R97 or R99 basis, as well as Rel-4 and onwards.

There is no contradiction in this statement, provided that the feature is guarded by capability information on both sides, such that the specific procedures associated with the feature are not applied, unless the peer supports them. The capability information, however, need to be independent of other features in a certain release.

Ericsson proposes, and strongly supports, that the delayed uplink TBF release is designed to meet these requirements. It would enable early implementation to the benefit of GPRS performance.

Implementation

Delayed uplink TBF release mode

Ericsson would like to avoid defining a new “mode” for the delayed uplink TBF release. We regard this feature merely as a new option in the uplink TBF release procedure. The TBF is continued and the mobile station stays in packet transfer mode. The procedures, defined in clause 8 for a mobile station in packet transfer mode, apply.

There may be a few exceptions and additions to the procedures defined in clause 8: the sending of Packet Resource Request messages during an open-ended TBF using fixed allocation could be one example. Changing between RLC acknowledged and RLC unacknowledged mode could be another example. In any case, it is assumed that a few exceptions can be stated in the procedures in clause 8, where so is applicable.

Mobile station behaviour during an “inactivity period”

The new feature means that the mobile station may be operating on an uplink TBF when there is no LLC information to send. The behaviour of the mobile station during this condition needs to be defined. The Ericsson understanding is that the mobile station shall suspend the transmission of RLC data blocks. The usual priority rule defined in sub-clause 8.1.1 still applies, only with the restriction that no RLC data blocks are sent. Consequently, if there is no other RLC/MAC control block ready to send, the mobile station shall send a PACKET UPLINK DUMMY CONTROL BLOCK message.

The restriction (i.e., not sending any RLC data blocks during these conditions) can be specified in sub-clauses 9.1.3.1 and 9.1.3.2 for GPRS and EGPRS TBF mode, respectively. When there is a new RLC data block (i.e., BSN = V(S)) available, the sending of RLC data blocks shall be resumed.

Network behaviour during an “inactivity period”

During the inactivity periods, the network is required to periodically schedule an uplink PDCH block for the mobile station. The uplink blocks are needed to allow the mobile station to resume sending of RLC data blocks.

The network may send periodic PACKET UPLINK ACK/NACK messages. These messages shall be sent as required to prevent timer T3184 to expire (when applicable).

It is suggested that these requirements be specified in a new sub-clause 9.3.1b “Delayed release of uplink Temporary Block Flow”. This sub-clause should specify the general requirements for this feature, including usage of capability information to control the application. 

Putting the general requirements in new sub-clause 9.3.1b keeps it together with the related feature of delayed downlink TBF release.

Controlling the delayed uplink TBF release

It is the network that controls the release of the uplink TBF. Delaying the release when CV = 0 is received is done by sending a PACKET UPLINK ACK/NACK message with FAI = 0. This can be done only if the mobile station supports the < delayed uplink TBF release > option. (The behaviour of a mobile station not supporting this option is not very well defined in the current specification.)

It is suggested that this be specified as an option in the uplink TBF release procedures (sub-clauses 9.3.2.4 and 9.3.3.3).

Release of uplink TBF during an “inactivity period”

The network needs a procedure to finally release an uplink TBF during the inactivity period. The agreement at the WG2 Ad Hoc meeting in February was to send the PACKET UPLINK ACK/NACK message with FAI = 1. This is straightforward as long as the mobile station has not resumed sending RLC data blocks. A race condition may occur if the mobile station has resumed the sending on RLC data blocks and then receives the PACKET UPLINK ACK/NACK message indicating release of the TBF.

In order to resolve the race condition, it is necessary that the procedure for releasing the TBF during an inactivity period is applicable also when the mobile station has resumed sending RLC data blocks. In order to keep requirements consistent and avoiding unnecessary sub-states in packet transfer mode, it is suggested that the procedure for releasing the TBF during inactivity periods shall be applicable at any time during packet transfer mode, if the mobile station supports the < delayed uplink TBF release > option.

It may be preferable to separate procedure for releasing the TBF, as initiated by the network during inactivity periods, from the normal release procedure. Nokia proposed that in a message sent on the WG2 reflector (March 27, 2001). Introducing a new sub-clause 9.5: “Uplink TBF release determined by the network” could do it.

Note that if the mobile station has ended the inactivity period and resumed sending RLC data block, the “normal” release procedure, including countdown, shall be applied by the mobile station when send buffers are exhausted the next time.

Change of RLC mode during an “inactivity period”

Normally, the change or RLC mode requires that the TBF is released and a new TBF is established. Since the mobile station is no longer in full charge of releasing the uplink TBF, a procedure to force the release and re-establishment of a TBF in the other RLC mode is needed.

At the WG2 Ad Hoc in February, it was agreed to use the PACKET RESOURCE REQUEST message to trigger a change of RLC mode in this case.

The change of RLC mode needs to be acknowledged by the network. A procedure similar to the current resource reallocation procedures has been outlined in the attached CR. It is proposed that the procedure to change the RLC mode during an inactivity period be introduced as an independent procedure in clause 8 (e.g., new sub-clause 8.1.1.6).

As it turns out, the procedure outlined in the attached CR is far too complex and expensive for this purpose; it also requires changes in two of the assignment messages. Ericsson is not prepared to approve a procedure of this kind for this purpose.

Therefore, it is proposed to cut down the procedure, basically keeping sub-clauses 8.1.1.6.1, 8.1.1.6.2 and 8.1.1.6.4 of the outline. The PACKET RESOURCE REQUEST message could still be used, but it is suggested to mandate the network to release the uplink TBF. The mobile station may then establish a new uplink TBF with the new RLC mode.

Changing the RLC mode in two steps is perhaps less efficient, but is anyhow not much worse than the usual procedure for this purpose.

Countdown procedure

During the WG2 Ad Hoc in February, it was agreed to introduce an option for the mobile station to reset the countdown at the release of an uplink TBF. In such case, the reset shall be performed before the RLC data block with CV = 0 is sent.

This option can be regarded as an independent feature in relation to the delayed uplink TBF release. This feature is also the only part of the concept that requires a capability indication from the network. The capability indication is needed to prevent the mobile station from attempting a countdown reset towards a network not supporting it.

Resetting the countdown is a bit complicated, because there are quite a number of restrictions in the specification about procedures that shall not be initiated after the countdown has been started. Assuming that a reset is allowed, many of those restrictions might become obsolete, or at least incorrectly specified. A search through the specification is needed to analyse the problem. It is however likely that many of those restrictions would still be valid during the countdown (i.e., CV < 15). On the other hand, if countdown is reset to CV = 15, or the network decides to continue the TBF and the mobile station enters an inactivity period, the restriction should be removed until a new countdown is started.

It is proposed that the option to reset the countdown procedure be introduced in sub-clause 9.3.1. 

The current restrictions in the specification that depend on the countdown being started should also be analysed in order to remove any inconsistency.

Change request

A draft CR on 44.060 is attached with this document. The CR might not fully include all changes needed to implement the delayed uplink TBF release. However, it might be useful as a basis for further discussion.

