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1
Introduction

This contribution is intended to show several aspects that are related to congestion control for Enhanced Uplink DCHs.

The responsibility for congestion control is located in the CRNC. As a consequence the CRNC has the possibility to control whether the QoS parameters are fulfilled for a certain priority class. This point is applicable to UL DCH and EDCH. But due to the fact that the scheduling entity of EDCH is located in the Node B, congestion control for EDCH is not identical to that of UL DCH.

2
Discussion

Congestion Control for UL DCH (Rel-99/4/5)

When the CRNC detects an UL resource congestion situation, it indicates this situation to the SRNC by sending the RADIO LINK CONGESTION INDICATION message. This RNSAP message includes the Congestion Cause IE and the desired maximum UL data rate in the Allowed Rate Information IE. Then the SRNC should limit the allowed data rate of the DCHs below the rate currently configured in the UL TFS. In order to reduce the rate the SRNC sends the information about the new Transport Format Subset to the UE and starts Radio Link Reconfiguration procedure for the concerned radio links. By means of this procedure the Node B receives the SRNC selected TFCs.
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Congestion Control for EDCH with one Serving Node B
In case of EDCH the CRNC can detect a congestion on the corresponding Radio Link as a result of measurements, e.g. the RoT threshold is exceeded, or by multiple requests of the Node B to increase the power. 

The CRNC informs the SRNC about the congestion by starting the Radio Link Congestion procedure. Since the Node B is responsible for scheduling of EDCH, the CRNC has to indicate the congestion to Node B. For this purpose an Iub message has to be used which includes the information, whether the maximum total E-DPDCH power needs to be restricted or the maximum bit rate should be lowered. It is proposed to have the Radio Link Congestion Indication on Iub, too.

Then the SRNC informs the UE and the Node B about the new TFCs. The Node B scheduler has the possibility to control a subset of the TFCs to adapt the TFC to radio conditions.
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Congestion Control for EDCH with other than the Serving Node B

If the CRNC detects a resource congestion situation in a Node B, which is not the Serving Node B, the removal of this situation may be very difficult. 

In the case that the concerned Node B is connected to the CRNC  which also controls the Serving Node B, the handling described above could be used. In addition to this the Serving Node B needs to be informed about the situation.

If a Node B is connected to a CRNC (CRNC2) other than the CRNC (CRNC1) of the Serving Node B and the corresponding CRNC detects the congestion situation, then the SRNC has to provide the new set of TFCs to all the Node Bs, that schedule the UE’s E-DPDCH. All the Node Bs in the UE’s active set have to apply the restriction to avoid different TFC selection. In order to achieve this distribution of information RNSAP/NBAP signalling would be needed. 

Another possibility to overcome the congestion situation in one scheduling Node B, if EDCH is scheduled by multiple Node Bs, is the restriction of the TFC in only one cell. In this case the UE shall apply the “Minimum TFC” (i.e. the lowest of all signalled TFCs).
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3
Proposal 

If the CRNC detects a congestion situation in an EDCH scheduling Node B, it seems to be necessary that the CRNC starts a procedure to indicate this congestion to the Node B. For this purpose it seems to be necessary that a  NBAP procedure similar to the RNSAP procedure “Radio Link Congestion” should be introduced.

When the CRNC detects the start of an EDCH congestion situation, it shall send the RADIO LINK CONGESTION INDICATION to the Node B. The CRNC shall indicate the cause of the congestion and all the Radio Links for which the data rate or the power needs to be reduced. Furthermore the maximum EDCH data rate or the maximum E-DPDCH power should be indicated.

When receiving the  RADIO LINK CONGESTION INDICATION the Node B shall apply the recommended TFC selection or power limitation.

If the CRNC needs to indicate any change or the end of the EDCH congestion situation, it should also use the RADIO LINK CONGESTION INDICATION message. 
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4
Conclusion

Several aspects of congestion control for EDCH have been presented in this paper. It is proposed that the text of the proposal is included in the appropriate section of the TR.

Furthermore a solution for the case of congestion in Node Bs other than the Serving Node B should be considered. RAN3 should have a discussion about the necessary changes of NBAP/RNSAP protocols.
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