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1 Introduction

From the previous RAN3 discussions we can derive that for E-DCH two means for combating the congestion are possible:

· Radio resources handling through the scheduler;

· TNL resource influencing through the date rate or congestion window.
In the proposed paper both possibilities are discussed and also the combination of both types of congestion control is considered.  
2 Discussion 

Node B controlled scheduling is used to schedule UE resources of different UEs. It was proposed to expand the scheduling capabilities of the Node B scheduler to control traffic in the TNL resources.

There is one MAC-e entity in Node B for each UE and one E-DCH scheduler function in the Node-B for a cell. The MAC-e and E-DCH scheduler handle HSUPA specific functions in Node B. In the model below, the MAC-e and E-DCH scheduler comprises also scheduling entity, (see [1]):

The function of the E-DCH Scheduling:

This function manages E-DCH cell resources between UEs. Based on scheduling requests, scheduling assignments are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 9.1 of [1]. However implementation is not specified (i.e. depends on RRM strategy). 
MAC-e parts are visible in the Figure 1.
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Figure 1: UTRAN side MAC-e details
E-DCH Scheduling entity and E-DCH Control Entity is proposed for scheduling. E-DCH Scheduling entity serves for the whole Node B, E-DCH Control entity controls resources of one UE by associated UL and DL signaling.

By expanding property of E-DCH scheduler, the scheduler can be used for congestion control.

2.1 TNL Congestion Control through the E-DCH Scheduler

TNL congestion can be solved by implicit control of air resources as it is proposed in [2]. Node B schedules the UL transmission by means of absolute and relative grants. The grants can be seen as maximum bit rate with which the UE is allowed to transmit. Node B scheduler can directly limit the maximum bit rate. As congestion control feedback, overload indication control frame is proposed in [2] 
Another possibility is to lead a Congestion Detection Feedback to E-DCH Scheduler entity through E-DCH Control, see the Figure 2. 
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Figure 2: Congestion control through the E-DCH scheduler
Congestion detection could be done for FP entity or for group of FP entities. Information about the congestion is sent to E-DCH control and then to E-DCH Scheduling entity. The overall UE bit rate is reduced when RoT is raised over the certain threshold or when congestion in transport network is occurred. The UE bit rate is reduced by relative or absolute grants which are sent by DL signaling. 
The advantage of this type of congestion control is that no special congestion control buffer in Node B frame protocol entity is needed.

2.2 TNL Congestion Control independent from E-DCH scheduling
According to [3], the proposal for Iub/Iur congestion control consists of:
· Detection, based on QSN (Quantum Sequence Number) inserted in every Iub/Iur FP data frame;

· Notification, based on a counting process in the receiver;

· Algorithm, which should be similar to ABR congestion control.

Possible implementation of congestion detection and notification with Congestion Control entity is drawn in the Figure 3. The frames in Node B coming from the buffer, which is a part of the Congestion Control entity, are sent into a transport bearer according to the TNL Congestion Notification and algorithm used. The TNL Congestion Notification could come as acknowledgement (ACK) to the one or more frames from Node B in the form of control frame of E-DCH user plane protocol. 
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Figure 3: TNL congestion detection and control
It is supposed that congestion detection is derived in the RNC, this information is led to the Node B and according to the congestion information, data rate of MAC-d flows or congestion window is influenced according to the used congestion control algorithm. 
2.3 Combined Congestion Control

Two layer congestion control as combination of the previous two possibilities is proposed in the Figure 4. 
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Figure 4: Combined congestion control
Congestion Detection entity in RNC prepares TNL Congestion Notification information which is led to the Feedback Distribution entity in the Node B. The TNL Congestion Notification is led to the Congestion Control entity and also to the Scheduler through E-DCH Control. It depends on implementation how the congestion control will be provided and what algorithm will be used. 
Possible way of combined congestion control is to start with the congestion control in TNL. Congestion Control entity consists of a buffer and a regulator part which is responsible for controlling of packet flow to transport bearer and for congestion control messages sent to the E-DCH Scheduler. By heavy congestion if the buffer is nearly by overflow, the overflow buffer message is sent to E-DCH Scheduler (as Air Feedback). This means that the data rate on the air interface should be decreased because the buffer could be overflowed and lost of frames could occur.
With the proposed combined solution, a fine granularity of congestion control can be reached. In the case of congestion, by controlling of TNL resources, packet loss will be avoided by decreasing the MAC-d flows data rate, but packet delays will be increased. A difference is by controlling radio resources: the data rate will be decreased without negative impact on the latency. 
It is F.F.S. the different impact of the control types and their combinations on the soft handover.

2.4 Congestion Control setting
From above discussion we can distinguish following types of congestion control

1. TNL congestion control;
2. Congestion control through the E-DCH Scheduler;
3. Combined congestion control (type 1 + type 2).
Type of congestion control will be set by RNSAP/NBAP. According to [4] also selective congestion control with possible levelling is possible what means that only a part of transport bearers will be under the congestion control.
Type of the congestion control will be defined by RNSAP/NBAP by setting the MAC-d flow. Details of the proposal are in [5].

3 Proposal

We propose RAN3 to discuss and agree that:

· Different types of the congestion control are applicable for E-DCH;

· Above section should be included in the chapter 6.2 of TR 25 902.

References
[1]
TS 25.309 V.6.2.0 Technical Specification Group Radio Access Network, FDD Enhanced Uplink, Overall Description

[2]
R3-050095 “Transport Network Congestion Control”, Ericsson
[3]
R3-050137 “Proposal for an Overall Iub/Iur Congestion Control Framework Applicable to HS-DSCH and E-DCH FP Traffic”, Nortel
[4]
R3-050570 “Control Levels for HS-DSCH and E-DCH”, Siemens

[5]
R3-050569 “Selective Congestion Control: Impacts on Iub/Iur Protocols”, Siemens
_1158488621.doc










HARQ entity











De-multiplexing















































E-DCH



Scheduling (FFS)















































MAC-e



























Associated Downlink Signalling











MAC – Control



















































E-DCH 



Control (FFS)







E-DCH







Associated Uplink Signalling























MAC-d Flows












