3GPP TSG RAN1 and RAN2 Ad Hoc on Release 6






R1-040763
Cannes, France, 21-24 June, 2004

Agenda item:
6.3, Scheduling / 5  Joint session on FDD enhanced uplink
Source: 
Fujitsu 

Title:                 Principles of scheduling for enhanced uplink 
Document for:
Discussion and Decision
1 Introduction

This document outlines some general principles of scheduling, based on the agreed set of requirements listed in Section 5 of TS 25.309 [1] and the results of uplink enhancements study in TR 25.896 [2].
2 General principles of Node-B Controlled Scheduling
1. Delay and Capacity Improvement:

The existing scheduling mechanisms for R99 is inefficient for supporting many of the services identified in section 5 of [1]. The Enhanced Uplink studies described in [2] proposes fast scheduling and HARQ platform in Node-B and even involve UEs as active scheduling entities to respond to these requirements by exploring the time diversity and fast changing dynamic of traffic load in more efficient way. The studies in [2] show that the delay and capacity can be improved by exploiting the changing dynamics of traffic load more efficiently. This control can be realised by means of fast TFCS restriction control in Node-B per each scheduling event.  The TFC restriction can be based upon, for example:

· Buffer Status of UEs

· Power status of UEs

· Local Node- B measured channel quality estimate for each UE 

· Available interference Rise Over Thermal (RoT) margin or (threshold level) at the Node-B

2.  Better Cell Wide User QoS Improvement:

The enhanced uplink is required to support time bounded services in addition to time un-bounded services[1]. The enhanced mechanism should avoid buffer overflow and packet drop for all the UEs, as much as possible, regardless of their location in the cell. To achieve this goal which means a better user experience cell wide (i.e. better fairness) highlighted as one of the important requirements in Section 5 of [1], both the cell load (particularly the instantaneous buffer filling status of UEs for Time bounded services) and radio channel quality (Noise rise) are recommended to be considered for the decision making process in the scheduling entity. 

It is vital to introduce mechanisms which guarantee a better experience for user regardless of their location in the cell and their distance from node-B, (i.e. having control over the fairness cell wide), considering the priorities of classes of services. These all will lead to improvement of the coverage which is one of the main requirements in Section 5 of [1].
To exploit the time diversity and achieve better spectral efficiency, a scheduled UE is allowed to choose among the TFCs in the restricted TFC subset on a fast TTI-by-TTI according to its own latest buffer status as power status. In order to achieve a better coverage and have better user experience cell-wide for UEs (i.e. introducing fairness to uplink scheduling), in addition, UE should cooperatively choose the rate, power and transport format based on information about other UEs’ buffer status signalled by Node-B which gives UE information about their standing among other UEs served by that Node-B in terms of buffer load. Based on this comparative signalled information from Node-B, UE with a good buffer filling status may slow down their transmission rate and even temporarily suspend transmission to let UEs with critical buffer filling status send their data avoiding poor QoS and buffer overflow for these UEs. UE also can compare different Node-Bs in terms of data congestion.    
3 Conclusion
      As a conclusion the text proposal at the end of this document is proposed for TS25.309. 
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Text Proposal

The following text is proposed for Section 9 of TS25.309.

----------- start of text proposal ------------

9
Node B controlled scheduling

9.1
General Principle

· Node-B sets and controls a restriction to the TFC selection mechanism of UE. Node B uses information such as 

· Buffer Status of UEs

· Power status of UEs

· Local Node- B measured channel quality estimate for each UE 

· Available interference Rise Over Thermal (RoT) margin or (threshold level) at the Node-B
to determine the TFC restriction.
· A scheduled UE can choose among the TFCs in the restricted TFC subset on a fast TTI-by-TTI basis according to its own latest buffer status, its own power status.  and based on information about other UEs’ buffer status signalled by Node-B which provide information about their standing among other UEs served by that Node-B in terms of buffer load. Based on this comparative information from Node-B, UE with a good buffer filling status may slow down its transmission to let UEs with critical buffer filling status send their data avoiding poor QoS and buffer overflow for these UEs.  

----------- end of text proposal ------------
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