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1. Introduction

Prior to RAN#27 there were 2 modes of operation [1]: RG based mode and Non RG based mode (which included "autonomous ramping"). In RAN#27 it was agreed that the scheduler should be based on a single mode, namely RG-based mode [2]. This document proposes a solution for the operation of common scheduling within RG-based mode with minimal complexity. We start by considering the basic requirements for the scheduler.

2. Requirements for Scheduler

2.1 Key requirements

· A key requirement is simplicity. It has been recognised [3] that the scheduler should not be overly complex, and should have only one mode of operation.

· Support for common rate control (for groups of UEs) is desirable, as it has been shown [4 ,5] that common rate control can give good performance with a small signalling overhead.

2.2 Discussion of requirements

With common rate control, it is necessary to avoid overloading the Node B processing capabilities with a sudden increase in data rate from a number of UEs [4]. Autonomous ramping was used in non-RG-based mode to avoid this. 

In simplifying the operation of the scheduler, and reducing the number of modes to one, it is desirable to retain the ability to limit the rate of increase of data rate of groups of UEs, without having to use frequent relative grants to all UEs which would increase the downlink signalling load.

Autonomous ramping helps to ensure fair control of groups of UEs, as only the UEs which have reached their maximum rate are forced to reduce their transmission rate when a common reduction in maximum rate is applied.

3. Proposed Scheduler Operation

In summary, we propose the following.

As currently in RG-based mode:

1. Relative grants from the Serving RLS act on the SG.

2. The UE may transmit at any E-DPDCH power ratio up to the SG.

3. RG “down” from a non-serving RLS reduces the SG to the currently transmitted power ratio minus delta.

4. An E-RNTI may be assigned to just one UE or to more than one UE. 

Additionally:

5. The rate of increase up to the current SG may be restricted (in terms of a max step size per time unit). 
(This provides behaviour equivalent to autonomous ramping.)

To achieve this, each AG includes an indication of the permitted ramping rate. 
This enables the Node B to switch autonomous ramping on and off easily for each UE.

We propose that the permitted ramping rate should only be able to take 2 values:

a. infinity (i.e. the UE can transmit at the AG power ratio immediately), or

b. a restricted rate (e.g. x per TTI, where x is TBD)

The ramping rate remains valid for the UE until the next AG is received (or until the AG expires if RAN2 decides to specify an expiry mechanism for AGs).

4. Conclusions

In order to provide the useful possibility to perform common rate control with autonomous ramping within a single simple scheduling mode (RG-based mode), we propose that: 

· The Node B can set the autonomous ramping rate to one of two possible values each time it sends an AG to a UE.

· The ramping rate remains valid for the UE until the next AG is received (or until the AG expires if RAN2 decides to specify an expiry mechanism for AGs).
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� Note that this document does not address the following issues which should be discussed separately:


Need for per process scheduling 


Need for hysteresis period as a solution to the ping-pong effect


Need for one or multiple E-RNTIs


Step sizes for autonomous ramping and RGs


Detailed autonomous ramping behaviour when rate falls below previous rate for longer then a certain duration
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