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In this contribution, some options for the design of Enhanced Uplink Dedicated Transport Channel and its associated control channels are discussed.





Considerations for the design of Enhanced Uplink Dedicated Transport Channel (EUDTC)

Several enhancements for packet data services for uplink using dedicated transport channels so that the system could support higher peak rates while maximizing the capacity and coverage of the system using a new uplink channel called Enhanced Uplink Dedicated Transport Channel (EUDTC) were discussed in [1].  The following enhancements were proposed :

1. Adaptive modulation and coding (BPSK, QPSK and possibly 8-PSK )

2. Hybrid ARQ (both IR and Chase)

3. Node-B based scheduling
4. Efficient associated control channels
5. Fast DCH setup and lower end-to-end delay
Figure 1 shows one of the possible structures for the EUDTCH and its associated uplink and downlink control channels including the message flow diagram to support the above mentioned features.  The UE communicates scheduling information to the Node-B’s using a uplink scheduling information control channel with a known fixed modulation and coding rate and transport block size as shown in Figure 1. The corresponding code assignment for the reverse link scheduling information control channel is done on a semi-static basis.  It may be noted that the UE does not transmit control information if its corresponding data queue is empty.  Using the available scheduling information from all UEs each serving Node-B schedules one or more of the UEs for each scheduling transmission interval.  As an example, the scheduling transmission interval may be 10ms while the UE transmits on 2ms sub-frames (or perhaps instead 3.33ms sub-frames) on the reverse link TFRI control channel and the EUDCH in order to reduce signaling and therefore reduce signaling interference overhead.  That is, by having the 10ms scheduling transmission interval broken up into five 2ms sub-frames the UE can still optimize the rate (TFRI) based on the most current channel conditions while at the same time minimizing control channel interference by allowing some control information to be sent at 10ms intervals instead of 2ms sub-frame intervals.  

Each Node-B then uses reverse link interference level, UE scheduling information, and power control information to determine each UE’s maximum allowed power margin target.  Power margin is defined as the difference between the current DPCCH power level and the maximum power level supported by the UE.  An active set Node-B chooses a UE to be scheduled and then sends a scheduling assignment on a downlink scheduling assignment control channel to the chosen UE.  The scheduling assignment may consist of the maximum allowed ‘power margin’ target (note: this is equivalent to specifying a maximum data transmission rate), a map of the allowed EUDCH sub-frame (2ms e.g.) transmission intervals for the next 10ms transmission interval
. 

A UE in a SHO region may receive one or more scheduling assignments from one or more active set (serving) Node-B’s and subsequently chooses the scheduling assignment corresponding to the best TFRI.  For each EUDCH sub-frame the UE determines the TFRI based on the interference information (maximum allowed power margin) from the selected scheduling assignment and the current scheduling information measured at the UE (i.e. current data queue and power status or power margin).  It may be noted that the fast power control function is enabled and the feedback rate is performed on a slot-by-slot basis. The UE transmits the EUDCH sub-frame using the selected TFRI.  The TFRI may be sent on a uplink TFRI control channel using a 2ms/3.33ms frame interval (i.e. sub-frame interval) or alternatively could be sent on the EUDCH with a known fixed MCS either by puncturing the data bits or as a preamble or midamble.  

A EUDCH sub-frame of data for a given H-ARQ channel is demodulated and decoded.  The resulting EUDCH soft decision information is combined and stored in the serving NodeB’s HARQ buffer along with previous and subsequent transmissions until the sub-frame successfully decodes at which time an ACK is signaled to the UE on the downlink Ack/Nack control channel. Otherwise a NACK is signaled to the UE on a downlink Ack/Nack control channel.  When a UE receives an ACK from any serving 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’s for the corresponding HARQ channel.  That is, the HARQ buffer at the serving Node-B’s for the corresponding current HARQ channel of UE is flushed and is then filled with the soft decision information of the new EUDCH transmission.  It may be noted that the Ack/Nack information may also be piggybacked on the HS-SCCH using a new frame format for the HS-SCCH.

When the UE is in a soft-handoff region such that it has more than one Node-B’s in its active set it must monitor downlink scheduling assignment and downlink Ack/Nack control channels from at least one of the active set (serving) Node-B’s.  The downlink control channels the UE has to monitor may include a DPDCH/DPCCH or associated DPCH, the control channels corresponding to HS-DSCH (HS-SCCH) and downlink scheduling assignment and downlink Ack/Nack control channels corresponding to EUDCH transmission.    
Figure 2 shows the uplink structure for the above configuration
.  The PAR for this configuration is currently under investigation.
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Figure 1. Structure of EUDTCH and its associated control channels with flow diagram
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Figure 2.  Spreading for uplink DPCCH , DPDCHs, and EUDCH and its associated control channels
Conclusion:

A possible structure for EUDTCH and its associated control channels are proposed.  With this structure the EUDTCH can support the features proposed in the study item description while at the same time reducing interference in the uplink.  It is recommended that this scheme be included in the TR and further simulation studies be done with the proposed scheme. 
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� Note that if it was decided not to let the mobile determine the actual TFRI used for each sub-frame then the downlink control channel information could include the TFRI for each sub-frame although this would be very sub-optimal.





� It may be noted that the scheduling information control channel and the TFRI control channel could share the same DPDCH/DPCCH.  
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