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Delayed Downlink TBF in GERAN Iu mode.

Background

The delayed TBF solution provided in release 99 for GERAN is not compatible with Iu mode due to the lack of LLC protocol being used.  A new solution for EGPRS encoded RLC blocks was proposed in [1], and this paper proposes a solution for GPRS.

Introduction

It is assumed that GPRS coding schemes will be supported in Iu mode (e.g. for legacy BTS) and hence delayed TBF for GPRS in Iu mode will be required.  This paper aims to provide an acceptable mechanism for this using a dummy RLC block to keep a TBF alive.  

Proposed Solution

The M/E bits in the RLC data block are used in release 4 and earlier to delimit LLC PDUs, and an equivalent mechanism is assumed to be required in release 5 for higher layer protocols.  In earlier releases the M/E bit combination of 00 is reserved, and this proposal assumes that this will also be the case for release 5.  Hence this proposal defines new behaviour for the MS for this bit combination combined with the FBI (Final Bit Indicator). 

To prevent timer T3190 in the MS from expiring, the network shall periodically poll the MS with dummy RLC data blocks.   The dummy RLC blocks shall be encoded as follows:

· The M/E bits shall be set to 00

· The FBI shall be set to 0 or 1

· The RRBP field shall contain a valid value if the RLC mode is acknowledged

· The length indicator shall be set to 0.

· All other values shall be encoded as normal

MS procedures

The MS will read the M/E and FBI bits and shall interpret the received block as a dummy RLC block.  If the FBI has a value of 0, the MS shall restart timer T3190 and discard the contents of the block.  No other action as a result of header information shall be taken, other than to respond with packet uplink Ack/Nacks in RLC acknowledged mode.  If the MS receives a dummy RLC block with the FBI set to 1, the MS shall initiate the TBF release mechanisms as defined in 44.060.

Network Procedures

After the network sends the last RLC data block containing data to the MS, the network shall start a delayed TBF timer.  For the duration of this timer, the network shall send a dummy PDU with FBI set to 0 whenever necessary in order to prevent timer T3190 in the MS expiring.  Upon expiry of this timer, the network shall send a dummy RLC block with the FBI set to 1 to  the MS.  

Before any dummy RLC block is sent, any previous SDU shall be completed using the currently available mechanisms.  The dummy RLC block and final dummy RLC block described above shall both contain data comprised of filling octets (set to hex value 2B) which are defined in 3GPP TS 44.060, clause 11.
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Conclusion

This paper offers a solution for a delayed downlink TBF release in Iu mode for GPRS encoded blocks.  It will require the following additional work for inclusion into the standards:

· Creation of a new timer at the network side

· Changes to procedures defined in 44.060, clause 9.3.1a to include the Iu mode behaviour.

· Changes to MS behaviour when receiving a PDU with M/E set to 00 (currently the MS reads and acts upon only the MAC header).

In conjunction with paper [1], this is proposed as the way to implement delayed downlink TBF for Iu mode mobile stations.
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