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Delayed TBF Release

1. Introduction

GPRS RLC/MAC procedures were designed for nonreal-time data transfer where the data arrives as one large block. However, the true nature of packet traffic is usually different from this assumption. For example, TCP based applications often send small packets between peer entities before the actual data transfer may begin. This leads to high number of TBF establishments and releases. Consequently, the resource utilization is far from optimal and transmission delays unnecessary long.

The problem can be avoided by delaying TBF release for a short period (e.g. 0.5-5sec) after the transmission buffer becomes empty. In the Munich TSG GERAN AdHoc meeting several companies acknowledged the problem and supported the idea to avoid unneccessary TBF establishments. In this paper we describe how delayed TBF release would work and illustrate the benefits of the proposed method. In the accompanying CR we propose text to be added to the stage 2 description. 

2. Traffic 

GERAN should support all kinds of traffic from real-time to e-mail, web browsing, streaming, chat etc. It assumed that the traffic is IP based using TCP or UDP as the transport protocol. 

IP traffic consists often of frequent short bursts of data. For example, a TCP connection is started with a so-called three-way handshake. First the requesting end sends a SYN segment specifying the port number of server that the client wants to connect to, and the client's initial sequence number. The server responds with its own SYN segment containing the server's initial sequence number. The server also acknowledges the client's SYN and the client acknowledges server's acknowledge SYN message. These three segments complete the connection establishment. In case there is no other data to be sent during this time each of these messages will be sent through a separate TBF which is tear down after the packet has been sent. 

E-mail download which is often considered as a transfer of one large file actually leads to a large number of TBF setups and releases. E-mail applications such as IMAP (Internet Message Access Protocol) also use TCP to setup connections. Further, after the TCP connection has been setup the application transfers interactively messages with the server. Whenever the countdown procedure begins the TBF must be set up again. Consequently, TBFs may be setup and released several times before the download may begin and a lot of unnecessary signaling load is generated.

3. Current TBF release

According to EGPRS specs the TBF is released after the last block in the buffer has been sent and acknowledged. In case of open-ended TBF a countdown procedure is used and whenever there is less than 15 blocks left in the buffer the countdown procedure is started. Countdown procedure will not be stopped if new data arrives but the TBF is released after block carrying CV= 0 has been transmitted. 

4. Proposed mechanism

It is proposed that the countdown procedure be changed so that even after CV is below 15 more blocks can be sent during the ongoing TBF. It is further proposed that when a block having CV=0 has been sent, the TBF is not released but a timer is started. During this time out period physical resources can be allocated to other MSs / TBFs. However, TFI and possibly USF are kept reserved. 

The network may schedule the MS resource allocations or alternatively fast access may be used to notify the network in case the MS becomes active. If new packets don't arrive before the timer expires (or possibly explicit release command is transferred between the peer entities) the TBF is released. If new packets are received during the timeout period the timer is reset and the operation may continue normally. 

In typical cases the timeout period can be kept very short. However, the value should be configurable based on the traffic type. Timeout period can be informed to the MS for instance in the assignment message. In case immediate TBF release is preferred the timer value may be set to 0 and consequently the TBF release is not delayed. 

5. Measurement REsults

Some tests were carried out in workstation environment assuming GPRS protocol stack. Different applications were run over GPRS protocols in a way that the environment from the application point of view corresponds to a real GPRS network. Perfect transmission over radio was assumed using following assumptions: 3+3 GPRS time slot configuration, CS-2, countdown value 15, TBF release timer 5s, DL (P)CCCH delay 320+/-5ms.

Tests are described in below.

5.1.1 Email

Used mail program was PINE and the mailbox located in Microsoft Exchange server. The following operations were performed:

0.  Contact to the mail server (user name, password, etc.).

1.  Compose a short message (ten line text) without attachment and send it

    to itself.

2.  Compose message with 46 Kbytes attachment and send it to itself.

3.  Compose message with 100 Kbytes attachment and send it to itself.

4.  Open inbox.

5.  Read the received message (sent in 1).

6.  Read the received message (sent in 2).

7.  Save the attachment received in 6.

8.  Read the received message (sent in 3).

9.  Save the attachment received in 8.

10. Close inbox (mail were deleted).

5.1.2 NetMeeting

The test was performed using NetMeeting in two machines and playing CDs in both of them. One machine was mobile station and another in wired network. CD playing time was two minutes.

5.1.3 Real Player

Data stream was encoded at 20 kbit/s. Playing time was two minutes.

5.1.4 Results
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It can be seen that with delayed TBF release mechanism the number of (P)CCCH messages (Packet Uplink/Downlink Assignments) decreases drastically. The number of (P)CCCH messages sent during an e-mail session drops from 671 down to 11. Also in case of netmeeting the number of assignment messages sent via (P)CCCH is huge with the current release mechanism compared to the case when delayed TBF release is used. When RealPlayer was tested the difference was not as large. Probably in the beginning RLC buffers become empty occasionally causing TBF to be released. However, after the situation has stabilized and there is data in the RLC buffers all time then there is no difference whether normal or delayed release is used.

Figure 1. Total number of (P)CCCH messages over the session

6. conclusion

In this document a mechanism for delayed TBF release procedure has been presented. With the proposed procedure unnecessary TBF establishments and releases are avoided. Since (P)CCCH procedures cause always some delays the presented solution not only decreases the load on (P)CCCH channels but also decreases transmission delays and improves the system throughput. In Munich TSG GERAN AdHoc several companies acknowledged the problem of heavy signaling caused by TBF setups and supported the idea of delayed TBF release. It is therefore proposed that this mechanism is adopted in R00 GERAN. 
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