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1 Introduction

This contribution addresses the RRM issue 1; Congestion Handling of DCH. The contribution attempts to address all the currently open issues as well as derive a proposed solution.

2 Discussion

This contribution deals with the following issues, please see the proposals for details:

· Rate Reduction vs. RL Reconfiguration

· DL Power

· UL Interference

· Interaction between Fast and Slow DL Power Congestion Control

· Detection of Congestion

· Control Plane vs. User Plane

· How much can the DRNC reduce the rate?

· Solution Outline

· Backward Compatibility (of the proposed solution)

3 Proposals

It is proposed to modify the TR 25.935 according to the following:

4 RRM Opt 1: Congestion handling of DCH

4.1 Introduction

Currently a DRNC accepting a dedicated RL, in principle needs to reserve resources for the maximum bitrate which could possibly be required for the DCH’s on this RL. This because the DRNC has a very limited view on the load statistics of the DCH’s (source descriptor)  and has no possibility to control the DL-rate of the DCH’s in congestion situations.

4.2 Requirements

The following requirements are identified:

1) It shall be possible for the DRNS to request the SRNC to decrease the resource usage for one or more DCH’s due to local congestion conditions in the DRNS. 

2) Primary focus should be on UL interference and DL power congestion conditions, allthough congestion for other types of resources may also be considered;

3) Any chosen solution shall support interworking to Iu rate control for real-time services;

4) It shall be possible to have the requested decrease indicated with a granularity sufficiently small to enable an efficient usage of any remaining DRNS resources;

5) …..

4.3 Study areas

4.3.1 General

Any new functionality introduced in Release 4 should be introduced with the least possible impact to the existing R99 specifications. 

4.3.2 Rate Reduction vs. RL Reconfiguration
4.3.2.1
DL Power

To solve congestion on the average DL power there is no need for a reconfiguration. A reduction of the utilised rate will reduce the average DL power.

To solve congestion on the peak DL power there would be a need to reconfigure. However, congestion on the peak DL power is a problem that has to be dealt with fast, i.e. on a frame by frame basis. The current solution is to use the Frame Handling Priority to prioritise between different frames/users in case of a peak DL power congestion. 

Consequently, reducing the maximum rate of a DCH is sufficient to reduce the average DL power..

4.3.2.2
UL Interference

For the UL Interference a reduction of the utilised rate may reduce the UL interference as long as the rate reduction leads to a higher spreading factor, i.e. there is an interaction between the rate matching for the Uu and the DCH rate reduction. 
Consequently, reducing the maximum rate of a DCH is sufficient to reduce the UL interference.
4.3.3 Interaction between Fast and Slow DL Power Congestion Control

Currently there is a solution to the peak DL power congestion problem defined, i.e. discard of frames based on the Frame Handling Priority. This is the fast congestion control. The slow congestion control, i.e. Congestion Handling of DCH, is a complementary function that should be able to relieve the Node B in case of sustained congestion (more than occasional frame discard). This means that the slow congestion control is allowed to take “some time” to react.

4.3.4
Detection of Congestion

Detection that there is a (near) congestion situation on the average DL power requires a filtered measurement, providing an average of the DL Power. The Transmitted Carrier Power measurement can be performed as an average measurement (averaging period depending on filter characteristics). Further more, the Transmitted Carrier Power measurement as such is defined as being the mean value measured over 100 ms. 

Consequently, the Transmitted Carrier Power measurement is well suited to detect (near) congestion situations on the average DL power.

Detection that there is a (near) congestion situation on the UL interference requires a filtered measurement, providing an average of the UL interference. The Received Total Wide Band Power measurement can be performed as an average measurement (averaging period depending on filter characteristics). Further more, the Received Total Wide Band Power measurement as such is defined as being the mean value measured over 100 ms. 

Consequently, the Received Total Wide Band Power measurement is well suited to detect (near) congestion situations on the average UL interference.

4.3.5
Control Plane vs. User Plane

The main advantages of the having the signalling in the user plane are that the signalling fast and that the SRNC reaction anyway shall apply to all RLs (no RL ID needed to indicate the “origin”). 
The main disadvantages of the having the signalling in the user plane are that the signalling is unreliable, the DRNC becomes unaware of the congestion situation (unless the DRNC inserts the message th the DCH FP, in which case the DCH FP starts to deviate between Iur and Iub) as well as being unaware of the fact that actions have been taken.
The DRNC handles the admission control of radio interface resources in a cell. It is thus natural that the DRNC is involved in the rate control for DCHs. Given that the congestion handling for DCHs anyway is allowed some time to react the disadvantages of the user plane solution more or less rules out this solution. Further more, since it is concluded in subclause 4.3.4 that the congestion situation is being detected based on measurements provided in the Iub control plane to the DRNC it is quite natural to use also the control plane on the Iur interface. Consequently, a control plane solution is considered superior.
4.3.6
How much can the DRNC reduce the rate?

Without any knowledge of what the SRNC has “promised” to the CN for a certain RAB (DCH or set of co-ordinated DCHs) the DRNC has very little means to pick the correct DCHs to reduce the rate for. The “correct” DCHs are the ones of reasonably low priority where the SRNC has given the CN no or very low guarantees. In order to provide such means to the DRNC it is proposed to provide the DRNC with the “guaranteed bit rate” of each DCH.

4.3.7 Solution Outline
4.3.7.1
General
It is proposed to introduce a new procedure that allows the DRNC to signal the currently allowed maximum rate of  a DCH to the SRNC. The DRNC shall be allowed to signal this rate restriction for one or more DCHs for a UE. The SRNC is expected to “respect” the allowed maximum rate and in the case of rate restrictions in the UL to request the corresponding restriction from the UE.

To provide the DRNC with a basis for decision of how much to reduce the rate of a DCH it is proposed to provide the DRNC with a guaranteed rate of a DCH and the Frame Handling Priority of the DCH (included in Release ´99). This information shall be provided in all cases where the SRNC establishes DCHs for the first time in the DRNS, i.e. in the RL Setup, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures.

The DRNC is allowed to reduce the allowed maximum rate of a DCH in the range between the maximum rate and the guaranteed rate. The DRNC shall reduce the rate of RLs starting with RL having the lowest Frame Handling Priority and then “work its way” upwards in priority. If the DRNC does not receive any guaranteed rate for a DCH the DRNC shall assume that the maximum rate is the guaranteed rate for the DCH (to ensure backward compatibility).
4.3.7.2
New information

To indicate to the DRNC how much rate reduction a certain DCH can tolerate the SRNC shall provide the DRNC with the guaranteed rate of a DCH in all cases where the SRNC establishes DCHs for the first time (or modifies the DCH) in the DRNS, i.e. in the initiating messages of the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures.
To indicate a partial resource usage request, the following information should be provided by the DRNS to the SRNC:

1. Indication of one or more affected RL’s;

2. Indication of one or more specific DCH’s;

3. Indication of the allowed rate for a DCH;

For indicating the requested decrease level, one could think of several ways to signal this information. Possibilities included e.g.:

· desired TFS;

· desired TFCS;

· user data rate related information;

To leave as much as possible freedom to the SRNC concerning how to smartly adapt to the new resource situation in the DRNS, it is proposed to signal the user data rate that a DRNS requests the SRNC to use as a new allowed rate.

To indicate to the allowed maximum rate to the SRNC also when establishing a DCH in a cell it shall be possible for the DRNC to provide the allowed rate of a DCH, if lower than the maximum rate, in all cases where a DCH is established for the first time in the DRNS (or modifies the DCH), i.e. in the response messages of the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures.

4.3.7.3
New message format

One new message is proposed. The message shall indicate which DCHs that has a new allowed maximum rate (for one UE Context). The message indicating the currently allowed maximum rate of a DCH is expected to be possible to use also to remove the restriction, by indicating that the allowed maximum rate is the (configured) maximum rate of the DCH again.
The guaranteed rate of a DCH is proposed to be included in the initiating messages of the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures.

The allowed rate of a DCH is proposed to be included in the response messages of the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures.

To get a limited value range and an efficient encoding of the guaranteed rate and still have a granularity which is well adopted to every set of rates a DCH can have it is proposed to signal the guaranteed rate as the TFI corresponding to the guaranteed (lowest acceptable) user rate for the DCH.

To get a limited value range and an efficient encoding of the allowed rate and still have a granularity which is well adopted to every set of rates a DCH can have it is proposed to signal the allowed rate as the TFI corresponding to the highest allowed user rate for the DCH.
4.3.7.4 Backward Compatibility

By introducing 
1. the guaranteed rate of a DCH as an optional IE in the extension container of the DCH Specific Info IE with the criticality set to ignore in the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures,
2. the allowed rate of a DCH as an optional IE in the extension container of the DCH Information Response IE with the criticality set to ignore in the RL Setup, RL Addition, Synchronised RL Reconfiguration Preparation, and Unsynchronised RL Reconfiguration procedures, and

3. the new “DCH Rate Control” procedure with the procedure criticality (criticality of the Procedure ID) set to reject
the following behaviour can be achieved:
General:

· An SRNC providing the guaranteed bit rate also supports the rate reductions requested from the DRNC.
SRNC uses Release 4 and DRNC uses Release ‘99 specifications:

· The DRNC will discard any received guaranteed rate of a DCH and proceed as if it was not received.

· The SRNC will never receive any rate restrictions.
SRNC uses Release ‘99 and DRNC uses Release 4 specifications:

· The DRNC will never received a guaranteed rate of a DCH and shall assume that the maximum rate is the guaranteed rate. Consequently the DRNC will not apply restrictions of the rate to DCHs controlled by this SRNC.
· An SRNC anyway receiving requests to reduce the rate of a DCH will 

· Reject the request, if the request was with the new “DCH Rate Control” procedure and

· ignore the allowed rate if it was provide in any of the RL Setup, Synchronised RL Reconfiguration Preparation procedures. (This is an erroneous action of the DRNC.)
Consequently, an SRNC not supporting rate reduction will (by not providing the guaranteed bit rate) not receive and rate reduction commends from the DRNC.  A DRNC not supporting rate control for DCHs will discard any received guaranteed rate for a DCH.
4.3.7.5
Example scenario

The following sequence shows a possible signalling scenario executed during a temporary local congestion situation in the DRNC.
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4.4 Agreements and associated contributions

4.5 Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

4.6 Open issues
The following open issues are identified:

1. 
2. 
3. 
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