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In this contribution, detailed text on signaling aspects for the TR is proposed.

7.5 Signalling to support the enhancements for E-DCH

There are different enhanced uplink DCH alternatives with respect to physical channel structure, scheduler, frame size and HARQ structure as outlined below:

· Physical Layer Structure: E-DCH can either be time multiplexed with other DCHs in the same way as different DCHs are multiplexed in Rel-99 or it can be code multiplexed, i.e., sent using a separate code channel thus introducing a new CCTrCH in the uplink (E-DPCH). Similarly uplink signaling associated with the E-DCH may be transmitted on the E-DPCH or on existing DPCH.

· Scheduler:  UEs can transmit either upon receiving explicit schedule grant messages from the Node-B, which may also contain rate control messages, or autonomously at a rate that is supervised/controlled by the Node-B and/or RNC.

· Frame size: A shorter frame size similar to HSDPA (e.g. 2msec) or a  10 msec frame size can be supported for E-DCH.

· Soft-handoff:  Use of macro-selection diversity for E-DCH.

· HARQ schemes: Use of Chase,IR and/or Type I H-ARQ for the E-DCH.

A signaling scheme is necessary to support the above features for the E-DCH 

7.5.1.Overall Signalling Structure for E-DCH

Figure 1 shows a generic signaling flow diagram for the E-DCH operation. It also covers various modes of operation applicable when the UE is in soft-handover; this section covers the single cell scenario while the soft handover scenario is addressed in section 7.5.2.

The scheduling process begins when, the UE communicates scheduling information (e.g. buffer status, available power etc.) to the Node-B .  Typically the UE does not transmit control information if its corresponding data queue is empty.  

The Node-B then uses reverse link interference level, UE scheduling information, power control information etc. to select the UEs to be scheduled and/or the maximum allowable rate for the (selected) UEs. It then sends a scheduling assignment on a downlink control channel to the chosen UE(s).  The scheduling assignment may consist of the maximum allowed rate or explicit rate and indication of the scheduling interval. The scheduling assignment may be valid for one or more E-DCH transmission intervals.

For each E-DCH frame (or sub-frame) the UE determines the TFRI based on the information from the scheduling assignment and the current parameters measured at the UE (i.e. current data queue and power status or power margin). The UE transmits using the selected TFRI on the E-DPDCH. 

The parameters signaled by the UE along with each transmission may include one or more of the following information:

· H-ARQ parameters, if physical layer/MAC layer H-ARQ between UE and Node-B is present. These parameters can include

· H-ARQ process number

· H-ARQ redundancy version, if incremental redundancy is used

· New data indicator

· TFRI

· Modulation and coding scheme or, equivalently, channelization code set and modulation

UE signaling of the parameters above is done out-of-band. The exact parameters that are signaled by the UE or the Node-B depend on the exact method of operation, and, e.g., could depend on whether the UE is allowed to override some or all of the values commanded by the Node-B(s).

Finally, the Node B attempts to decode the transport block set and depending on the ARQ protocol and decoding result it may transmit positive or negative acknowledgement.  The exact method of Ack/Nack transmission is TBD.
7.5.2 Signalling in SHO

When more than one Node B control the cells present in the UE active set there is a possible ambiguity as to the location of the scheduling entity which controls the UE.  This particular scenario has to be addressed in order to ensure predictable UE behavior; possible solutions are:

· Node B scheduling is not supported when the UE is in SHO with cells controlled by more than one Node B.

· The Node B controlling the best DL cell (as defined by RRC for DSCH/HS-DSCH operation) is identified as the sole scheduling entity.

· The Node B controlling the best UL cell (the meaning of best UL cell would have to be defined precisely) is identified as the sole scheduling entity for the UE.

· All Node B controlling one or more cells in the UE active set are identified as valid scheduling entities. This approach requires an additional decision procedure in the UE when the UE receives assignments from multiple Node Bs.

Various option have to be considered in terms of system performance in particular in presence of link imbalance and in terms of overall system complexity.

Assuming that multiple Node B are identified as valid controlling entities, a UE in a SHO region may receive scheduling assignments from multiple Node-Bs; and has to subsequently choose the scheduling assignment from one of the node B’s from which scheduling assignments have been received.  

HARQ operation in SHO can be supported for the E-DCH.  In SHO, the E-DCH soft decision information is combined and stored in the active set NodeB’s HARQ buffer along with previous and subsequent transmissions until the frame (or sub-frame) successfully decodes at which time an ACK is signaled to the UE ;otherwise a NACK may be signaled.  Note that the Ack/Nack information can be piggy backed on the Scheduling Assignment message (note this is analogous to the “new data indicator bit” used on the uplink TFRI message). When a UE receives an ACK from any active set Node-B it sets the “new data indicator” bit in the next uplink TFRI message sent on the uplink TFRI control channel which is interpreted as a HARQ flush command by each active set Node-B for the corresponding HARQ channel.  That is, the HARQ buffer at the active set Node-B for the corresponding current HARQ channel of UE is flushed and is then filled with the soft decision information of the new E-DCH transport block set. 
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Figure 1. Generic  flow diagram for the E-DCH
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