3GPP TSG GERAN WG2 Ad Hoc on TBF
Document
GAHT-010020
Sophia-Antipolis, France
(Revised GP-010257)

15 – 16 February 2001

Error! Style not defined.
2
Error! Style not defined.

	3GPP TSG-CN-WG1, Meeting #16

26 February 2001 to 01 March 2001,

Sophia France.
	Tdoc N1-010405




Agenda Item:
3

Document for:
Discussion/Approval

Title:
Addition of Dummy LLC PDU for Delayed TBF Release
Source:
3GPP TSG GERAN WG2 Ad Hoc on Enhanced TBF Procedures
(Motorola, Ericsson, Nokia, Alcatel, Siemens, Vodafone, Lucent Technologies)

To:
3GPP TSG CN WG1

Contact:
Sven Ekemark 
Email:
Sven.H.Ekemark@era.ericsson.se 
Telephone:
+46 8 7570424

The TSG GERAN WG2 are currently studying certain performance related issues in the operation of the GPRS/EGPRS RLC/MAC protocol, which are found to cause problems in the interaction with upper layer protocols, in particular the operation of TCP over GPRS/EGPRS. As a means to improve the over-all performance, TSG GERAN WG2 has found a solution to achieve a continuous operation of the downlink TBF during typical TCP/IP based sessions. The feature is called: Delayed TBF Release. According to the TSG GERAN WG2 opinion, the solution is backward compatible with R’97 mobile stations. This solution is thus directly applicable in the existent GPRS networks.

The continuous operation of the downlink TBF allows TCP frames to be transferred with less delay and less variation of the delay in the downlink direction. The continuous operation of the downlink TBF should also be beneficial for the transfer of TCP frames in the uplink direction, because the establishments of uplink TBFs can be done more efficiently when the downlink TBF is continuously active. 

This solution relies on the definition of a “Dummy LLC PDU”. The Dummy LLC PDU is an invalid LLC PDU, which shall be discarded by the receiving LLC entity in the mobile station. In order to achieve that, the TSG GERAN WG2 proposes that a Dummy LLC PDU be defined for this purpose in 3GPP TS 04.64. The proposed Dummy LLC PDU consists of a fixed pattern of variable length, such that the Dummy LLC PDU always has an invalid FCS. It is assumed that an invalid FCS is sufficient to ensure that the Dummy LLC PDU is discarded by the receiving LLC entity. A CR to 3GPP TS 04.64 (Rel-4) with the proposed the definition of the Dummy LLC PDU is attached.

The TSG GERAN WG2 have discussed this problem in an Ad Hoc session on this issue and agreed to go forward with this solution. For that purpose, TSG GERAN WG2 kindly asks TSG CN1 for advice, whether a Dummy LLC PDU defined in the proposed way is acceptable. If that is the case, TSG GERAN WG2 will ask TSG GERAN to approve this solution on their next meeting: 2 – 6 April 2001. A liaison statement will then be drafted with a formal request from TSG GERAN to ask TSG CN1 to endorse the proposed change in 3GPP TS 04.64.

For information, the TSG GERAN WG2 would like to point out that the Dummy LLC PDU will be used by the RLC layer as fill information, necessary to keep the downlink TBF alive during periods of an idle downlink data flow. It will thus be used to fill the reminder of the RLC PDU containing the last segment of the last LLC PDU before such a period of idle data flow. It will also be used as fill information in the RLC data blocks that need to be sent by the network during such a period. In the existent standard, it is not possible for the sending RLC entity to send an RLC PDU when there is no SDU available from upper layers.

In order to ensure that the LLC header and the FCS are included in the Dummy LLC PDU, a minimum length of 6 octets is proposed. Due to RLC requirements, a maximum length of 79 octets is required. (If there are 6 octets or less in the RLC PDU containing the last actual LLC PDU, the Dummy LLC PDU fills those octets and extends into the next RLC PDU. The maximum length of an RLC PDU is 74 octets. The RLC layer uses one octet to terminate an SDU. The maximum length of the Dummy LLC PDU is thus: 6 + 74 – 1 = 79 octets.)

In order to minimise the waste of bandwidth resulting from these transmissions, only the necessary RLC data blocks in order to satisfy power control requirements, for the polling of uplink control blocks, etc., need to be generated by the network. It is not foreseen that these idle periods should last for more than a few seconds. (Timeout values are determined by the network and expected to range from a few hundred milliseconds up to 2 – 5 seconds).

The TSG GERAN WG2 would also like to point out that for future GERAN (Iu mode), a new mechanism will be developed in the RLC layer to handle fill information, such that fill information can be discarded by the receiving RLC entity. With that solution, GERAN in Iu mode will not depend on upper layers to remove fill information at the receiving end-point. That solution will however not be backward compatible and does not allow a solution for existent mobile stations.
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