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_______________________________________________________________________________________________

1 Introduction

Up till the last meeting, two NodeB controlled scheduling schemes have been proposed: NodeB Controlled Rate scheduling and NodeB Controlled Time and Rate Scheduling. Signalling to support both or either one of the two modes of operation can be implemented in various forms. Past contributions have proposed control channel options such as a new field in DPDCH/DPCCH, or a new SCCPCH were discussed. The current contribution aims at discussing more broadly others issues that are of concern in the design of the associated signaling required for the implementation of the scheduling modes for E-DCH. 

_______________________________________________________________________________________________

2 Signaling Supports for E-DCH

In order to support HARQ and AMC operation on the uplink, associated signaling to support the HARQ operation and the Scheduling operation needs to be in place. These associated signaling would be enhancement to the R5 DCH channel structure since E-DCH is a new feature not available in R5.  

2.1 Downlink Control Channel(s)

A downlink signaling channel similar to the shared control channel HS-SCCH for HSDPA, which contains signaling the scheduled UE(s) needs to correctly decode the HS-DSCH. For E-DCH, a shared control channel may be implemented to carry the following signaling information:

· HARQ signaling for UE transmission on E-DCH such as HARQ Process Identifier, Transport Block size, Redundancy versions and Scheduling Mode Indicator etc. This signaling may be applicable only for Time and Rate Scheduled mode where the NodeB controls the exact parameters used by the UE. 
· Acknowledgment signaling: ACK/NACK sent by the NodeB to the UE 
· Rate Grant which is used by the NodeB to change the allowed uplink transport channel combinations within the transport channel combination set
· Transmission Time which is the exact time or slot that a scheduled UE should start transmission in the E-DPDCH. This signaling would be needed for the Rate and Time NodeB scheduling mode
The HARQ signaling can be divided into two groups: downlink information needed by the UE to correctly set the HARQ process and the much smaller signaling sent by the NodeB to carry the ACK or NACK indication of the received packet in the E-DCH. Since these two groups may not be sent in the downlink simultaneously, it should be studied further if separate control channels are used to carry each group of signaling separately.  It should be possible as well that UE(s) expecting ACK/NACK to listen to a specific field inside such a channel. The transmit power for each field can be adjusted according to the inner loop power control to ensure certain target message error rate. Furthermore, these two groups of signalling may only apply for different scheduling mode and thus need only to be sent when a specific scheduling mode is active. 

Depending on the signaling type and the interval at which the UE needs to receive them, the shared control channel needs to take that into considerations. For example, the Rate Grant may only need to be sent in multiples of the TTI of the Rate controlled mode and in contrast, the Transmission Time must be sent to the UE every TTI of the Time and Rate Controlled mode. To accommodate for the different frame duration of the different modes, a separate shared control channel may be used to carry information related to different modes.

To support more than one mode of scheduling at the same time, the HARQ related information for each scheduling mode could be different. To facilitate the different modes operating with different HARQ characteristics, the control signaling would identify the scheduling modes related to the HARQ signaling. Therefore, the tradeoffs of additional signaling with scheduling modes flexibility should be for further studies and evaluation. It is also for further studies how the design for the downlink control channels should take into consideration operation in SHO and non-SHO. For example, for the UE in SHO to correctly interpret the Rate Grant or Transmission Time signals from NodeBs in the active set, these signals need to be synchronized to within certain accuracy. Failure in doing this would cause the UE to make a decision on a Rate Grant, for example that is for the next or previous TTI.

2.2 Uplink Control Channel

On the uplink, the following signaling have thus far been identified to support the different scheduling modes:

· Rate Request sent by the UE to the NodeB for change in the transmission rate used by the UE. This Rate request applies specifically for Rate Scheduled mode where such request is used so that the transport format combination set used by the UE is adapted to its need,

· Scheduling Information Update where each UE needs to periodically report its buffer status and power margin in order for the Node B to make a conscientious decision when scheduling. This signaling information is needed specifically when Time and Rate Scheduling mode is used,
· HARQ related information that is sent by the UE to the NodeB in order for the NodeB to correctly decode the packet at the NodeB e.g. Transport Block Size, Transport format, HARQ Process Identifier etc. This signaling is required for both scheduling modes.
· Scheduling Mode Indicator to inform the NodeB of the scheduling mode that a packet transmission is associated with. 
The timing of this E-DPCCH will have a fixed timing relation with the E-DPDCH, which contains the data sent by the UE in the uplink. In the case of UE(s) that has not been scheduled for transmission, both the E-DPDCH and the E-DPCCH would be DTX, similar to the case of DPDCH. 

The possibility of sending some of the signalling in-band should also be investigated. For example, the Scheduling mode Indicator and Data Priority Indicator could be sent in-band as part of the header that NodeB could decode. This would be more efficient in saving out-of-band resources, hence OVSF resources although the problem of code resources is less in the uplink than in the downlink. 
3 Conclusion

Several control channel options has been discussed and suggested for further study. It is recommended that this discussion as captured in Section 2.1 above is reflected in Section 7.5 of the TR25.896 v0.3.1 and be used as a basis for further discussions in the detail design of the Signalling for the support of E-DCH. 
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