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Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP), Technical Specification Group RAN.

The contents of this TR are subject to continuing work within 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

x
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

y
the third digit is incremented when editorial only changes have been incorporated into the specification.

1 Scope

The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing specifications, needed for the introduction of the “Radio Resource Management (RRM) optimisations for Iur and Iub” Building Block (BB) option for Release 4. 

Based on [1], the “RRM optimisations for Iur and Iur” BB consists of 7 Work Tasks (WTs):

1) Congestion handling of DCH
2) Procedure parallelism on Iub/Iur
3) DPC Rate Reduction in soft handover
4) Introduction of common measurements over Iur
5) Extension of Radio Interface Parameters updating in the user plane
6) Separation of resource reservation and radio link activation
7) Triggering of the Common Transport Channel Resources Initiation procedure by DRNC

The different WTs will be described in subsequent chapters. It is intended to gather all information in order to trace the history and the status of the WTs in RAN WG3. It is not intended to replace contributions and Change Requests, but only to list conclusions and make references to agreed contributions and CRs. When solutions are sufficiently stable, the CRs can be issued.

It describes agreed requirements related to the WTs.

It identifies the affected specifications with related Change Requests.

It also describes the schedule of the WTs.

This document is a ‘living’ document, i.e. it is permanently updated and presented to all TSG-RAN meetings. 

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[ 1. ] Work Item Description: RRM optimisations for Iur and Iur

RP-000310, submitted and approved at RAN#8

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2 Symbols

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BB


Building Block

RRM

Radio Resource Management

WT

Work Task

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 New information

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 level of decrease in resource usage that is requested;

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 proposes the SRNC to use as a new maximum rate.

4.3.3 New message format

4.3.4 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. Should also the end of the congestion situation be indicated with the same procedure ?

2. Is it sufficient for the SRNC to limit the TFS/TFCS used to the newly indicated rate or should a physical channel reconfiguration be required ?

3. Shall the indicated signalling take place in the Iur control plane or user plane ?

5 RRM Opt 2: Procedure parallelism on Iub/Iur

5.1 Introduction

Currently almost no procedure parallelism is allowed in NBAP/RNSAP (dedicated) procedures. As a result, an RRM procedure used for handling problems in a fast changing radio environment, could have to wait for termination of a procedure e.g. introducing a new service on the RL.

In order to improve the capability of the UTRAN to respond to fast changes in the radio environment, the restrictions on parallelism between procedures coping with radio environment changes (e.g. RL_ADDITION/RL_DELETION) and other procedures (e.g. RL_RECONFIGURATION) should be decreased.

5.2 Requirements

5.3 Study areas

5.4 Agreements and associated contributions

5.5 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.

5.6 Open issues
6 RRM Opt 3: DPC Rate Reduction in soft handover 

6.1 Introduction

Currently R1 and R2 describe two DPC_modes in 25.214 and 25.331, however mode change signalling is not supported by R3.

By supporting DPC-mode change signalling in the UTRAN, the UTRAN should be better capable of combating power drifting in the DL.

6.2 Requirements

The following requirements are identified:

1. UTRAN shall support the two DPC_MODEs described in 25.214 and 25.231 to prevent power imbalance during soft handovers

2. When DPC_MODE is set to 1, each node B in the UE-UTRAN connection must apply the TPC rate reduction at the same CFN and timeslot or the change may actually cause a power imbalance
3. The solution shall support the configuration of the initial DPC mode at RL-SETUP.

4. The solution shall support the change of DPC mode of a radio connection between DPC mode 0 and 1.

5. Signaling of the TPC rate reduction must be efficient since the procedure is expected to be executed each time the UE goes into or out of soft handover

6.3 Study areas

6.3.1 General

Any new functionality introduced in Release 4 should be introduced with the least possible impact to the Release 99 specifications.

6.3.2 Initial DPC mode configuation

The SRNC must inform the DRNC of the DPC_MODE of the UE. To enable this, the DPC_MODE of the UE will be signaled to the DRNC in the RNSAP Radio Link Setup procedure.
The DRNC must inform the Node B of the DPC_MODE of the UE. To enable this, the DPC_MODE of the UE will be signaled to the Node B in the NBAP Radio Link Setup procedure.

In order not to require the DRNC to be aware of all DPC_MODE changes signalled in the user plane (see next paragraph), but still initiate an NBAP Radio Link Setup procedure when receiving an RNSAP Radio Link Addition procedure, also the RNSAP Radio Link Addition procedure shall signal the DPC_MODE.
The indicated messages will be extended with a new IE indicating the DPC_MODE of the UE in the DL DPCH Information IE group.
6.3.3 DPC mode change

To communicate the DPC mode change from the SRNC to the Node B two alternatives exist: use of a User Plane DCH frame or use of NBAP/RNSAP messages in the Control Plane. 

The use of the Control Plane would be based on Radio Link Reconfiguration Procedures. These procedures consists of  several messages, and ensure the reliability of the transmission.

The use of the User Plane DCH frame would be based on the Radio Interface Parameter Update Procedure that supports the update of radio interface parameters which are applicable to all RLs for the concerning UE. This procedure is easily extendable to carry the DPC mode change information. The procedure consists of  only one frame.  The procedure supports synchronised modification by including a CFN.

The use of Radio Interface Parameter Update procedure in DCH FH protocol is proposed to be used for transmission of DPC mode change from the SRNC to the Node B. This because of signalling efficieny reasons. The UP solution is more efficient compared to the CP solution and provides the possibility to combine in the DCH Radio Interface Parameter Update Procedure frame several radio interface parameters which might need to be updated together.
6.3.3.1 Radio Interface Parameter Update control frame [25.427]

The Radio Interface Parameter Update control frame, defined in 25.427, will have the following structure when it is used to signal the ‘DPC mode’ parameter.  Bit 2 of the Radio Interface Parameter Update flags is reserved to indicate that byte 4, bit 0, contains the ‘DPC mode’ parameter.
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The ‘DPC mode’ parameter will have the following definition:

Description:  If ‘DPC mode’ is set to 1, the node B shall apply TPC rate reduction as described in 25.214.

Value range: 0-1.

Field length: 1 bit.
6.3.3.1 Example Scenario

The following sequence shows a possible signaling scenario executed when a UE has entered soft handover and DPC_MODE is 1.
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6.4 Agreements and associated contributions

6.5 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.

6.6 Open issues
7 RRM Opt 4: Introduction of common measurements over Iur

7.1 Introduction

It is proposed to study the usefulness of / possibilities for introducing common measurements on Iur. For example, at present an SRNC has no information regarding cell load information in neighbouring cells on a DRNC when making soft handover decisions. A study should indicate whether clear benefits exist of providing such load information to a  neighbouring CRNC.

If this, or other possible measurements are identified, a common measurement procedure as currently supported on Iub could be introduced in RNSAP.

7.2 Requirements

The following requirements have been identified:

1. It is required that an RNC can request cell load measurements on a cell controlled by another RNC.

2. It is required that such measurements can be triggered on demand, periodically or by thresholds.

3. It is required that such measurements are available separately for UL and DL.

4. ...

7.3 Study areas

7.3.1 New Procedures

The simplest way to introduce Common Measurements on Iur would be to add a number of procedures to the Global Module of RNSAP. As the measurements are not associated with a particular UE connection, it would make little sense to include these in the user plane.

The required procedures would be:

· Common Measurement Initiation

· Common Measurement Reporting

· Common Measurement Termination

· Common Measurement Failure 

To avoid confusion, the existing RNSAP Measurement Procedures should be renamed as “Dedicated Measurement xxxx”. Ideally, this should be done for Release 99 (this will be commented in the RNSAP Review).

The structure of the new procedures would be identical to the other measurement procedures in RNSAP and NBAP (in terms of messages flows). 

7.3.2 New Message Contents/IEs

The message contents would be similar to those of the Dedicated Measurement messages, but with new IEs to reflect the different measurement objects/types.

The only Common Measurement Object would be Cell.

The Common Measurement Types will depend on the outcome of the open issues, but would probably be either UL and DL Load, or, UL Interference, DL Power and DL Channelisation Code Usage.

The Measurement Identifier definition would need updating to reflect its wider use (unless it is already changed for Release 99). Alternatively, a new Common Measurement Identifier would need to be introduced.

7.3.3 Interaction with Congestion Handling of DCH item

It is not intended that this mechanism should replace the Congestion Handling mechanism, but would provide a mechanism such that it is less likely that the procedure would be used. The Common Measurements can be seen as a congestion avoidance mechanism (enabler), while the Congestion Handling is invoked once congestion is occurring. 

7.4 Agreements and associated contributions

As a working assumption, it is agreed that the common measurement types will be UL and DL load.
7.5 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.
The introduction of Common Measurement Procedures would mainly affect 25.423. It is possible that minor changes may be required to 25.420.

Any new metrics may need to be included in RAN4 specifications (FFS).

7.6 Open issues

1. What should be the range for the generic load measures ? Currently (0..9) is assumed.

8 RRM Opt 5: Extension of Radio Interface Parameters updating in the user plane

8.1 Introduction

Currently the Iub/Iur DCH FP supports a fast update of the TPC Power Offset in the DL RL via user plane signalling. 

It should be studied if more radio interface parameters would benefit from a similar handling. If such parameters are identified, the user plane should be extended for this purpose.

8.2 Requirements

8.3 Study areas

8.4 Agreements and associated contributions

8.5 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.

8.6 Open issues
9 RRM Opt 6: Separation of resource reservation and radio link activation

9.1 Introduction

This work task aims at introducing the possibility to have dedicated resources reserved in UTRAN without transmitting energy on the corresponding radio link(s). Furthermore, a separate mechanism for activating and deactivating radio transmission related to the reserved resources shall be introduced.

The separation will enable the following optimisations in UTRAN:

· delayed activation of a radio link at soft handover for high bit rate users, thus avoiding a potential handover problem;

· quicker channel type switching back to Cell_DCH;

· quicker radio link additions of radio links that recently were part of the active set;

9.2 Requirements

The following requirements are identified:

1. It shall be possible for the SRNC to request the establishment of RL’s as normal, but without the activation of the transmitter for the Uu interface.

2. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched on at a certain CFN. This to enable synchronised activation over multiple RL’s and synchronised activation between UTRAN and UE.

3. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched on immediately. This to enable fast activation.

4. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched off at a certain CFN. This to enable synchronised de-activation over multiple RL’s and synchronised activation between UTRAN and UE.

5. It shall be possible for the SRNC to command transmission of a certain RL on the Uu to be switched off immediately. This to enable fast de-activation.

6. When the SRNC commands transmission of a certain RL on the Uu to be switched on, it shall be possible for the SRNC to set an initial DL power level. 
9.3 Study areas

9.3.1 General

Any new functionality introduced in R4 should be introduced with the least possible impact to the existing R99 specifications. 

9.3.2 New information

The non-activation of the RL at RL-SETUP or RL-ADDITION, can realistically only be signalled by including additional flags in these messages. The additional flags shall indicate per RL if it should be immediately activated or not.

Two signalling approaches were identfied for switching the transmitter on/off during the life-time of the RL:

1) Using the Synchronised/Unsynchronised RL Reconfiguration procedures

2) Using the DL Power Request Procedure

Several problems were identified in case the second procedure would be used:

· the procedure is currently only defined for FDD;

· the procedure currently does not contain the required information (activation./de-activation flag and initial DL power level);

· the procedure only supports an unsynchronised operation;

Allthough the RL-Reconfiguration procedures do currently also not contain the required information, using these procedures seems a smaller step compared to using the DL Power request procedure. Therefore it is proposed to signal the RL activation/de-activation by using the RL-Reconfiguration procedures.

9.3.3 Backward compatibility

Assuming a CP solution based on RNSAP/NBAP signalling, backward compatibility shall be ensured by using the correct setting of the criticality. 

9.4 Agreements and associated contributions

9.5 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.

9.6 Open issues

The following open issues are identified:

1. Should it be possible to indicate an activation CFN in the procedure establishing an RL ? This approach would mean a “delayed activation” of the DL transmitter without requiring a separate procedure to perform the activation.

2. Should also the CRNC be allowed to set the initial DL power level at activation ?

3. Is a 2 step (like synchronuous RL-Reconf) required for activation/de-activation or would a 1 step procedure be sufficient ?

10 RRM Opt 7: Triggering of the Common Transport Channel Resources Initiation procedure by DRNC

10.1 Introduction

Currently the DRNC has no possibility to request an SRNC to move a UE from using one combination of RACH/FACH channels to other RACH/FACH channels. However this functionality is provided by R(99) RRC signalling and is considered beneficial for obtaining a good distribution of the common resource usage in the DRNS.

For R(00) an appropriate solution should be specified to provide this capability to the DRNC.

10.2 Requirements

10.3 Study areas

10.4 Agreements and associated contributions

10.5 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.

10.6 Open issues
11 Project Plan
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