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HSUPA scheduling issues
Autonomous Transmission Mode (guaranteed bit rate) is defined in the context of what type of applications, with various degrees of latency requirement, the E-DCH transport channel supports.  However it is not clear under which network conditions the scheduler will go into Autonomous Transmission Mode.  Absolute grants are only sent by the Serving Node to UEs and signalled the maximum allowed rate of transmission. Details of the Absolute Grant are still being discussed. Relative Grants may be sent by the serving and non serving cell of the active set, but the granularity of a relative grant step (up/down) is yet to be determined.  While it has been agreed that the E-DCH active set is identical or a subset of the DCH active set, the criteria for a cell to discard E-DCH transmission has not been defined.  In addition, the behaviour of the UTRAN and UE for the SHO case needs to take into consideration the resource allocation of the Node Bs including SRNC control.   
Autonomous Transmission Mode
Autonomous Transmission Mode is indicated by the UTRAN to the UEs based on network conditions.  The SRNC determines Autonomous Transmission Mode based on ROT measurement (low ROT threshold) for each serving cell. A UE transmits in Autonomous Mode only if there is no DPDCH.  For a UE in SHO, the SRNC determines Autonomous Mode based on ROT measurements from the active set. When ROT is above threshold, Autonomous Mode for a UE in SHO is prohibited.  To mitigate Node B’s resource issues in SHO, a UE transmits the TXI in a TTI prior to sending the E-DPDCH. 
Signalling Grant “Maximum Rate”

Because the power of the DPDCH is variable, the granting of a maximum power ratio {E-DPDCH+DPDCH/DPCCH} may cause a mismatch between the expected maximum transmission rate at the Node B and the actual maximum rate calculated by the UE. However under normal conditions (e.g. max rate 64 kb/s on DPDCH) the additional throughput on E-DPDCH by borrowing power from DPDCH will be quite small in comparison with peak rate of E-DPDCH and as such this is not expected to be a major issue for the Node B. The use of maximum power ratio is expected to yield a higher throughput. 
Quality Threshold for E-DCH active set

In SHO case, there is a need for a quality threshold because of the reduced active set concept in order that the same criteria be used to receive or not the E-DCH.  A quality threshold may be based on DPCCH SIR or E-DPCCH BLER.  Either would be signaled by the SRNC.  If SIR is below a threshold, both the E-DPCCH/DPDCH would be discarded.  If CRC check fails for E-DPCCH, then E-DPDCH would not be decoded.  It is preferable to use the DPCCH SIR.  The OLPC SIR target may be used as the performance boundary for the E-DCH active set quality threshold.
Relative Grant step

Assuming UE scheduling mechanism I from [1], relative grant step from serving cell is TBD. If it is agreed to choose solution 1, Relative grant from Serving NodeB will be sent every TTI. It will then be “combined” with the Absolute Grant and give the “Serving Node B grant” which will be the maximum rate the UE will be able to transmit to (for that TTI).  Relative Grants from non serving cell correspond to DOWN or HOLD. There again depending on the solution chosen the definition of Relative grant may differ. If solution 1 is chosen, Non-serving NodeB’s Relative Grants indicate DOWN or HOLD using the calculated offset of measured CPICH power from non serving cell in relation to the measured CPICH power on the serving cell. If solution 2 is chosen, Non-serving NodeB’s Relative grant indicates a DOWN on the last used bit rate. The DOWN applied will be a predefined Offset.  The disadvantage with the predefined offset is that the accuracy (effect on ROT) is less, given the same uniform step for all UEs.  For solution 2, the use of the Overload bit might be required for Relative Grants from non-Serving cells.   In that case, when the Overload bit is on, the calculated offset is used.  Otherwise the predefined offset is used.
Beta factor 

The beta factor or reference power offset attribute should also be sent to the Node B.  If de-boosting or boosting is used and the power difference between transmission is fixed, the boosting offset should also be sent to the Node B. There is no need for UE to signal boosting information or offset in the E-DPCCH (E-TFI).

Proposal for HSUPA scheduling 
· Autonomous transmission mode is defined in terms of network condition based on Uplink ROT measurement under SRNC control.
· Maximum power ratio is the absolute grant parameter for UE to determine maximum rate.
· Quality threshold metric for common criteria is based on DPCCH SIR Threshold under SRNC control.  If SIR is below threshold, E-DPCCH and E-DPDCH are discarded.

· Calculated offset for a Relative Grant from a non Serving Node B should be based on the ratio of the CPICH power of the Serving cell and the non-Serving cell.
· The beta factor or reference power attribute should be sent to the Node B. In the uplink, if boosting is used and the power difference pattern between re-transmissions is the same, there is no need to signal the offset in the E-DPCCH.
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