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Introduction

Section 7.1 of TR25.896 v0.3.0 describes two generic approaches for scheduling (rate scheduling and time scheduling). Section 7.1.1 describes Node B Controlled Rate Scheduling by Fast TFCS Restriction Control. It is proposed that section 7.1.1 instead covers all rate scheduling approaches with autonomous transmissions, with each approach described within a dedicated sub-section. Proposed text for one alternative approach to Node B Controlled Rate Scheduling by Fast TFCS Restriction Control is contained herein. Section 7.1.2 would then deal with Node B Time and Rate scheduling, while section 7.1.3 would deal with the management of multiple scheduling modes.  

Note that the text in section 7.1 of this text proposal assumes the changes recommended in R1-03-0481.

---------------------- start of text proposal
7
Overview of Techniques considered to support Enhanced Uplink

7.1
Scheduling <Node B controlled scheduling, AMC>

Two fundamental approaches exist for scheduling UE transmissions for the E-DCH – pure rate scheduling, where all uplink transmissions occur in parallel, but at a low enough rate that the desired total noise rise at the Node B is not exceeded, and pure time scheduling, where theoretically only a subset of UEs that have traffic to send are allowed to transmit at any given time, again such that the desired total noise rise at the Node B is not exceeded. For rate scheduling, restricting the rate to control noise rise in effect restricts the UE transmit power. For time scheduling, the UEs may be selected on the basis of uplink channel conditions. 

The usage of either rate or time scheduling is of course restricted because the E-DCH will have to co-exist with a mix of other transmissions by that UE and other UEs in the uplink. A hybrid of these two approaches is of course also possible, where different proposals will tend to favour one or other of the fundamental approaches.
7.1.1
Node B Controlled Rate Scheduling 

7.1.1.1
Purpose and General Assumptions

The purpose of the studied techniques is to enable more efficient use of the uplink power resource of the cell in order to provide a higher cell throughput in the uplink and a larger coverage area for higher uplink data rates for streaming, interactive and background class services. These goals are to be reached by fast Node B controlled uplink scheduling which provides a better control to uplink noise rise and enables better control to noise rise variance.

In the existing Rel'99/Rel'4/Rel'5 system the uplink scheduling and data rate control resides in the RNC, which is not able to respond to the changes in the uplink load as fast as a control residing in Node B could. Thus the Node B control is seen to be requiring less UL noise rise headroom for combating overload conditions. Node B control is also seen capable of smoothing the noise rise variance by allocating higher data rates quickly when the uplink load decreases and respectively by restricting the uplink data rates when the uplink load increases.

7.1.1.2
Node B Controlled Rate Scheduling by Fast TFCS Restriction Control

[Insert remainder of text from old section 7.1.1, including associated sub-headings]

7.1.1.2.1
Purpose and General Assumptions

7.1.1.2.2
General Principle

7.1.1.2.3
Restricting the Allowed Uplink TFCs in a TFCS by L1 Signalling

7.1.1.2.4
Issues Requiring Further Studying

7.1.1.2.5
Signalling to Support Fast TFCS Restriction Control

Editor's Note: This chapter is currently describing one possible solution for the signalling to support the method. Other possible signalling solutions may be introduced later. 

7.1.1.2.6
L1 signaling
7.1.1.3
Node B Controlled Rate Scheduling by Persistence Control

7.1.1.3.1
General Principle

The basic principle of the technique is to allow fast L1 control of the number of UEs that can autonomously transmit and perform fast L1 control of their TFCS restriction. Fast control of the number of UEs is enabled by use of a persistence parameter, which works in a similar way to, that used for RACH or DRAC in R99/4/5. In each TTI the UEs transmit data with a probability given by the persistence parameter.  TFCS restriction control is based on a common TFCS indicator determined by the Node B within the constraints set by the RNC, which specifies the TFC(s) corresponding to the highest rate/power level the UE is allowed to autonomously transmit. A UE is allowed to choose among the TFCs in the restricted TFCS in terms of rate and power as determined by the TFCS indicator and based upon its own status e.g. actual available power and latest buffer status. The rates used by the UE could be signalled on the associated uplink signalling channel e.g. E-DPCCH at the time of transmission. Uplink power control information received by each UE may be used to effectively adjust the current TFCS indicator until a new TFCS indicator is received.  The persistence (p) is controlled and periodically updated by the Node B within constraints determined by the RNC (unlike the case of DRAC where only the RNC determined the persistence parameter).

The UEs also communicate scheduling information (e.g. periodically and/or triggered) to the Node-B’s using an uplink scheduling information control channel with a known fixed modulation and coding rate and transport block size.  The scheduling information may consist of, for example, buffer occupancy status, UE power status etc. 

An ACK/NACK channel is used in the downlink direction to indicate whether the packet was decoded correctly in the UE or not.  

7.1.1.3.2
Issues Requiring Further Studying

It is FFS to determine how rate scheduling with persistence control would work in soft handoff.  One possibility is to send persistence information from all Active Set cells. Another possibility to avoid uplink interference management problems from soft handoff is for a UE in soft handoff to further restrict its TFCS based on its soft handoff state.  Alternatively, the persistence parameter could be modified by UEs when in soft handoff.   Finally, it is FFS to determine if both a Rate scheduling mode and a Time and Rate scheduling mode should co-exist and whether they should be assigned separate time intervals for operation.

7.1.1.3.3
Signalling to Support Fast Rate Scheduling by Persistence Control

7.1.1.3.3.1
L1 signaling

The persistence parameter p and TFCS indicator may be carried on a dedicated channel (e.g. E-DPCCH) to each UE.  It is FFS to see whether the persistence parameter p can also be broadcast over the cell using the FACH channel transmitted on the S-CCPCH.

7.1.1.3.3.2
RRC signalling

Editor's Note: This chapter is to be defined later.

7.1.1.3.3.3
Iub/Iur signaling

Editor's Note: This chapter is to be defined later.

7.1.2
Node B Controlled Time and Rate Limit Scheduling

[Suggested text contained in R1-03-0480]

7.1.3
Management of scheduling modes

[Suggested  text contained in R1-03-0477]
7.2
Hybrid ARQ
---------------------- end of text proposal
