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Introduction

This contribution proposes to use Transmission Indicator (TXI) bit, which allows node Bs to efficiently manage their resources [1].
Details of TXI:

The TXI allows node Bs to efficiently manage their resources.  This is particularly important for UEs in SHO that are being served
 from different node Bs, or for UEs that are allowed to perform Autonomous Transmissions. The TXI is sent in advance in order to give the node B time to assign the required processing resources to E-DPDCH. 

The TXI allows the allocation of despreading resources so that the node B could start despreading based on the minimum SF for a particular UE before fully decoding the E-DPCCH. This has benefit for Node B architectures where buffering is performed at chip level with a shared buffer between multiple UEs, since it allows despreading operations for E-DPDCH to commence at least 2ms earlier. It also has benefit for Node B architectures where buffering is performed per UE at the minimum Spreading Factor, since for non serving Node Bs it allows the E-DPDCH to be partially despread and buffered for only a sub-set of non-served UEs (who being served from surrounding cells) rather than for all such UEs. It also allows resources to be provided for a sub-set of UEs that are allowed to perform autonomous transmissions rather than for all such UEs.  

The timing diagram for the TXI is shown in Figure 1.  The TXI is sent using the E-DPCCH (SF=128) and uses the first 4 BPSK symbols in slot#1.  The other 9 information bits are coded using either a (9,30) RM code rate matched to 56 bits or using a (19,56) CC.  The TXI is sent 3 slots in advance before the start of E-DPDCH, which provides ample time for the Node-B to set up the despreading resources for E-DPDCH without degrading the number of HARQ processes required. Further discussion of timing aspects can be found in [3].
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Figure 1. Timing diagram for TXI
In summary, the following sequence of operation is desired at the UE:

a. E-AGCH/E-RGCH received

b. TXI transmitted using 4 repeated BPSK symbols using E-DPCCH, one to four slots after receiving E-AGCH/E-RGCH

c. E-DPCCH and E-DPDCH transmitted 3 slots after TXI is transmitted.

Figure 2 shows the performance of TXI bit under various channel conditions.  From the figure, it is seen that -25 dB is required to support 5% TXI bit error rate, while -22 dB is required to support 1% TXI bit error rate.  Note that the TXI bit error performance is similar to the performance of the coded E-DPCCH.
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Figure 2. Decoding performance of the TXI bit with repetition to 4 bits after 1 slot is received – 2ms TTI, pilot-based channel estimation, power control on, 2 RX antennas.

Conclusions:

The TXI simplifies Node B implementation in support of non-served UEs or UEs that may perform autonomous transmissions. Provision of the TXI does not impact the number of HARQ processes required and consumes no more than 10% of the E-DPCCH resource. Therefore it is proposed that TXI agreed upon for EUL.
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� A serving cell is an active set cell that a UE receives grants or other scheduling signaling from. Active set handoff is used to transfer ‘serving cell’ status to a different active set cell with the assumption that there is only one serving cell per TTI for a given UE.
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