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Introduction

This contribution proposes an architecture for the HSUPA scheduler. It is based on a two stages rate scheduler which interacts easily with the TFC selection algorithm, supports simultaneous scheduling from several Node-Bs in soft handover condition, as well as minimises impacts on the UE.
This paper focuses on the scheduling information and not on associated signalling.

Scheduler requirements
Many different scheduler architectures can be imagined. Some key characteristics which should be respected are the following (list not ranked and of course not exclusive):
· It should allow a per UE scheduling i.e. scheduling with a UE granularity

· It should support a different scheduling strategy for QoS/priorities in a cell/UE

· It should not have excessive signalling requirements

· Scaleability i.e. the scheduler architecture should scale gracefully with the number of UEs

· It should support macro-diversity without heavy impact on the UE
· It should not modify the principles for TFC selection

· It should allow to react quickly to overload situations

· It should support the concept of minimum bit rate

· It should support various types of stragegies in the network, from fair to unfair
· It should be compatible with all link optimisation techniques (diversity, beam forming)

· It should not need too many resources on downlink common channels which are power inefficient

Scheduler architecture
The proposed scheduler architecture consists in a two stages rate scheduler:

· Each Node-B sends on a common channel e.g. S-CCPCH of each cell it controls a reference bit rate which has to be received by all UEs.
· Each Node-B sends on the DPCH of the UE a percentage information to be applied by this UE

The UE then multiplies the percentage to the reference bit rate, and acts upon it like a TFC control request i.e. limits its E-DCH peak bit rate.
This two stages transmission allows different strategies:
The information sent on common channel, the reference bit rate, allows to control the cell load, by lowering or increasing the bit rate of all UEs.

The information on the DPCH allows to prioritise certain UEs over other UEs.

Two simple and opposite stragegies can illustrate the proposal:

· Granting 100% percentage to all UEs, and only use the common reference bit rate to manage the uplink load, typically depending on the number of UEs (fair strategy) i.e. sending the common UE bit rates on the common channel. No continuous signalling on the dedicated channel is needed.
· Sending in the common reference bit rate the total cell capacity, and use the dedicated information to time and rate control every UE (unfair strategy). In the simplest but finest time scheduler case, one simple ON/OFF bit is enough on the dedicated channel. 
Many strategies mixing these two examples can be defined.

Regarding the UE requirements:
· This common information is sent e.g. every 2 or 10ms and is repeated e.g. 8 times in a cell, allowing a UE with only one extra receiver to scan multiple cells in case of SHO

· The dedicated information is sent on DPCH and therefore supports SHO based on current capability

The dedicated signalling could be sent on DPCCH so that softer handover is supported without extra complexity on the DPDCH and on the UE. This is possible because the signalling load is not heavy, as shown in the examples of strategies above. Alternatively, puncturing the DPDCH could be imagined.
Regarding the signalling requirements:

· One octet should be enough on the common channel, depending on the granularity which will be defined. One optimisation on this principle is to send multiple common reference bit rates per logical channel priority, which means that a few octets will be needed.
· On the dedicated channel, the requirement in terms of size and refresh rate can be made flexible depending on the speed for the rate scheduler which is envisaged:

· TTI speed rate scheduler, from one bit (the example above), to a few bits (3 bits should be enough, 2 bits may be sufficient)

· Low speed rate scheduler: the information can be interleaved over several TTIs.

· On the extreme, in the completely fair scheduler, no continuous signalling would be needed (or no signalling at all).

This means that scheduling can be made as robust as needed to cope with all radio conditions (typically this would be linked to the cell type).

Conclusion
A simple architecture has been proposed for the Node-B E-DCH scheduler. It is proposed to agree on this architecture:

· Each Node-B sends on a common channel e.g. S-CCPCH of each cell it controls a reference bit rate which has to be received by all UEs.

· Each Node-B sends on the DPCH of the UE a percentage information to be applied by this UE

And to continue defining the details in each Working Group.

