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1. Introduction

During RAN3 #46 several contributions have discussed and proposed solutions for the detection of congestion on Iub/Iur and the notification of a congestion situation. The discussions have lead to a number of agreements on how to do the detection and notification. This contribution summarizes these agreements and describes the solution for both Enhanced Uplink and HSDPA.

2. Agreements

The following agreements have been reached so far during the RAN3 #46 meeting:

1. The solutions for congestion detection and notification should be as similar as possible for both Enhanced Uplink and HSDPA

2. Congestion detection is based on two mechanisms: Delay build-up detection by the use of a timestamp, and frame loss detection by the use of a sequence number

3. Congestion notification should be based on a control frame.

3. Outline of solutions

3.1

Congestion detection mechanism

HSDPA

The RNC adds a timestamp to the user data frame, proposed is a Delay Reference Time based on RFN. The Node B can detect delay build-ups by noting the arrival time of subsequent DRT and comparing them.

The RNC also adds a sequence number to the user data frame. A proposal is to use a 4 bit Frame Sequence Number (FSN) included in some spare bits in the HS-DSCH data frame. The Node B will note if a sequence number is missing when receiving the user data, and thus detect a frame loss. Another proposal mentioned is to use a 12 to 16 bit Quantum Sequence Number (QSN). The Node B would then instead of detecting the number of frames lost, detect the volume of data lost. Such a QSN field would though not fit into the user data frame header, and would instead have to be conveyed as a spare extension, adding three octets to the frame.

Enhanced Uplink

As part of SRNC reordering mechanism in the Mac-es protocol, a CFN and a SFN is added by the Node B to the user data frame. As the CFN and SFN in practice is a time stamp, there is no need for any additional time stamp fields just for congestion control. It is the working assumption that the already existing CFN and SFN is used by the SRNC to detect delay build-ups.

The Node B should also add a sequence number to the user data frame. A proposal is to use a 4 bit Frame Sequence Number (FSN) field. Another proposal is to use a 12 to 16 bit Quantum Sequence Number (QSN). As the first version of the Enhanced Uplink user data frame is still to be agreed, there is a possibility to add QSN into the header of the frame. It would add one octet to the header, if the remaining spare bits in the header are used.

3.2

Congestion notification mechanism

HSDPA

One proposal is to reuse the existing mechanisms for flow control, i.e. making use of the existing Capacity Allocation control frame, for the Node B to notify the SRNC of the congestion situation. During the discussions in RAN3 there was a proposal to use a new control frame, similar to the control frame proposed for Enhanced Uplink. One advantage would be that the SRNC could distinguish between congestion control and flow control.

Enhanced Uplink

The SRNC will notify the Node B of the congestion situation by the use of a new control frame.

3.3

Small differences between HSDPA and Enhanced Uplink

The outlined solutions for HSDPA and Enhanced Uplink are in principle identical: Congestion detection is done by observing a time stamp and a sequence number, and the notification is done by the use of a control frame.

Although it would be nice to have the exact same coding of the detection and notification for both HSDPA and Enhanced Uplink, we believe that smaller differences can be accepted if that leads to more efficient coding, saving overhead. The most obvious case is the time stamp: CFN and SFN already exists for Enhanced Uplink, but it cannot be inserted into the HSDPA user data header because of lack of enough spare bits. The remaining solution is to add the time stamp as a spare extension. As there is no CFN and SFN defined for HSDPA, we instead propose to tie the time stamp to RFN.

There is a possibility to have the exact same coding of the sequence number: A 4 bit FSN fits into both the HSDPA and the Enhanced Uplink user data frame headers.

For the notification message there is a possibility to also have identical coding: A new control frame can be defined for both HSDPA and Enhanced Uplink.

4. Proposal

We propose the following:

· RAN3 agrees to use the DRT for delay build-up detection for HSDPA

· RAN3 agrees to use the CFN and SFN for delay build-up detection for Enhanced Uplink

· RAN3 agrees to use a 4 bit FSN for frame loss detection for both HSDPA and Enhanced Uplink

· RAN3 agrees to use a new control frame for congestion notification for both HSDPA and Enhanced Uplink

· RAN3 agrees on the accompanying CRs in Tdocs R3-050329, R3-050330, R3-050331.
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