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1. Introduction

In the current GSM and GPRS standard some features which are already implemented in the MS because they are mandatory have never been rolled out because of their controversial usefulness or because a more efficient solution already exists. Many of them have never been tested at all as no network manufacturer have implemented it and as they are out of the scope of the GCF recommended set. Even though these features are already implemented in the MS, they will require extensive test effort in IOT and field testing in order to make them (inter)operate if someone decide to use them.

In this document, the necessity to have the close-ended TBF mode in our specifications is discussed.

2. Close-ended TBF

Basically, a TBF operating in close-ended mode as a limited size in terms of RLC blocks. However, depending on the MAC mode in use (fixed or dynamic/exclusive), two different cases have to be considered :

· Fixed allocation : At TBF establishment, the MS indicates that the TBF will operate in close-ended mode by setting the RLC_OCTET_COUNT parameter to a value different from 0 in a PACKET RESOURCE REQUEST or a PACKET DOWNLINK ACK/NACK message. The mode of the TBF is entirely under MS control. The MS transfers on the TBF the number of octets specified in the RLC_OCTET_COUNT parameter. As the network is aware of the TBF size, it shall automatically provide new allocation bitmaps in order to allow the MS to empty its transmission buffer. If in the meantime, the MS has new LLC frames to transmit it is allowed to ask for additional resources using a PACKET RESOURCE REQUEST message. Then the TBF mode switches to open-ended and the mobile station shall request for new allocation bitmaps (PACKET RESOURCE REQUEST) each time it is needed in order to empty its transmission buffer.

· Exclusive/Dynamic allocation : At TBF establishment  a MS may request for an open or close-ended TBF by indicating in a PACKET RESOURCE REQUEST or a PACKET DOWNLINK ACK/NACK message the number of RLC octets it wants to transmit (RLC_OCTET_COUNT parameter). However, after negotiation the mode of the TBF is under network control and set by means of the RLC_DATA_BLOCK_GRANTED field contained in PACKET UPLINK ASSIGNMENT/PACKET TIMESLOT RECONFIGURE messages. Then if the TBF is close-ended, the mobile station shall transmit at most the number of RLC blocks specified in the RLC_DATA_BLOCK_GRANTED field. The countdown procedure shall be initiated such that the RLC block with CV=0 is the last block of the TBF. If more LLC frames are to be transmitted in the meantime they shall be buffered until a new TBF is established again.

As shown above the operation of close-ended TBF is really different whether fixed allocation or dynamic/exclusive allocation is used. 

In fact , in fixed allocation the close-ended TBF mode allows to limit the signaling load between the MS and the network (bitmap automatically provided to the MS without request) and do not prevent new LLC frames to be transmitted on the same TBF. 

While in dynamic/exclusive allocation, new LLC frames have to wait the end of the current TBF at which time their transmission requires the establishment of a new TBF and thus uses precious resources on CCCH/PCCCH. The shorter is the TBF size, the higher is the TBF establishment rate and the load on CCCH/PCCCH. Moreover TCP would surely achieve very bad performances due to this bursty data transfer model. In addition, the network is not aware of the LLC frame size in terms of number of RLC data blocks and since the last RLC block of the TBF shall be affected a CV value equal to 0, the last LLC frame of the TBF is likely to be truncated and then transmitted again in the next TBF. This lead to an unacceptable waste of resources. And the first LLC frame could even not fit in the TBF,  which would then prevent the mobile station to transmit any data. The only usefulness which can be accredit to close-ended TBF in dynamic/exclusive allocation mode is an additional possibility to control radio resources allocated to mobile station for transmission purpose. However, in dynamic allocation this can be achieved much more efficiently through USF usage.

Another issue is the handling of close-ended TBFs in dynamic/exclusive allocation while considering resource reallocation initiated by :

· The MS : If RLC layer at the beginning of a data transfer has LLC frames in its transmission buffer with different QoS levels, due it shall transmit them in the same order they are received from higher layer and it shall inform the network that the QoS associated to the current LLC frame has changed with a PACKET RESOURCE REQUEST. However, the content of this PACKET RESOURCE REQUEST with regards to the RLC_OCTET_COUNT parameter is not well specified today. 

· The network : It may just wish to change TFI or multislot allocation or any other parameter previously allocated to the mobile station.

In fact recommendations can be interpreted in the two following manners :

· The RLC_DATA_BLOCK_GRANTED shall be considered in each network resource reallocation message. Then  if it makes the TBF shorter than is was initially, the RLC layer has to change its countdown procedure so that the new last RLC block is given a CV=0. Besides, if this parameter makes the TBF to be longer than before, the RLC layer has to include new LLC frames(s) in the TBF in order to transmit the new last RLC block with CV=0. However, the MS may not have new LLC frames to transmit. This management put high constraints on RLC which we doubt are implemented in all mobiles.

· The RLC_DATA_BLOCK_GRANTED has to be ignored by the mobile station if it is received out of the TBF establishment phase. Then the length of the TBF cannot be further modified by the network.

3. The Proposal

It clearly appears from the preceding section that the close-ended TBF feature is especially of interest when used in conjunction with fixed allocation. However, fixed allocation has been removed from R5/R6 and is optional from R99 onwards. Therefore it is proposed to align with the fixed allocation applicability : 

· To remove the close-ended TBF feature from Rel-5 and Rel-6 core specification (44.060)

· To change test specifications as follows:

· As in the 51.010 tests, this feature is only used in two test cases which are explicitly testing the  close-ended TBF feature (42.3.1.1.5, 52.3.1.1.5) it is proposed to remove the test cases. This would avoid unnecessary release distinction in 51.010 and unnecessary implementation effort in order to develop these tests for R99 type approvals.

4. Conclusions

The close-ended TBF feature is not clearly specified and was insufficiently tested up to now. This leads to incompatible implementations and forbids the usage of this feature also in the future. Moreover, its usefulness is subject to discussion. So as decided during GERAN#13, unnecessary and unused GPRS features which are not part of the conformance testing process need to be removed from the specifications and type approval requirements in order to ease the testing and implementation efforts for new mobile models.

