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1
Introduction

RAN1 has been discussing the Enhanced Uplink for Cell_FACH state in FDD and there seems to be broad support in keeping the downlink/uplink transmission timing relationship that is currently defined for CELL_DCH. The details of how the timing relates to the PRACH/AICH transmission timing call for more detailed description.

This document outlines a proposal for defining of the dedicated channels after PRACH/AICH acquisition procedure.
2
Proposed channel timing
The following points are taken as starting points for defining the timing

1. The detected PRACH preamble to AICH timing is as defined for Rel’99
2. The DL F-DPCH to UL DPCCH frame timing difference is 1024 chips in the UE

The proposed timing behaviour is as follows

1. The DL F-DPCH frame boundary (and the first F-DPCH slot the UE listens for a TPC command) will take place in a two slot window N access slots (or N slots) later than where the AICH was transmitted, N is TBD

2. The E-DCH configuration broadcasted in the cell will define the symbol (0,…,19) within the above defined AICH access slot in which the F-DPCH frame boundary will be in. The E-DCH configuration will also define the F-DPCH slot format

Thus the delay from the end of the AICH access slot to the first UL DPCCH frame boundary where the UL transmission shall start would be N*5120 + k*256 + 1024 chips, where

· N*5120 chips is the UE processing time from AICH reception to the earliest possible start of the DL F-DPCH reception and UL DPCCH transmission. This time will be fixed by standard, value TBD. N could just as well be defined in multiples of slots, i.e. N*2560 chips instead of in AICH access slots.
· As the F-DPCH timing can be set with a symbol (256 chip) granularity and the AICH timing defines the F-DPCH frame timing in 5120 chip granularity we can broadcast k = 0,…,19 to set the F-DPCH frame boundary within the two slot window. This may not really needed and could be either derived from the E-DCH resource index or fixed to e.g. 0 in the standard 
· 1024 is the DL F-DPCH to UL DPCCH frame timing difference

By defining the timing relation ship of the AICH to F-DPCH frame boundary and fixing the DL to UL time difference to 1024 chips we effectively also set the successful PRACH preamble to UL DPCCH timing. Further after defining the minimum number of E-DCH TTIs the UE shall only send UL DPCCH before sending the first E-DCH transport block we have defined all the relevant timing parameters needed for designing the UE.

Furthermore there will be a difference in the needed UE processing time if the E-DCH transmission is allowed to start at the same time instant the UL DPCCH transmission starts, or if there is a non-zero duration of DPCCH only transmission before the E-DCH transmission starts.
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Figure 1: Derivation of the F-DPCH frame timing from AICH timing

3
Draft text for basis for a CR to 25.211

7.3A
PRACH/AICH timing relation to E-DCH Enhanced Random Access
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Figure 2: Timing relation between PRACH and UL DPCCH as seen at the UE

The PRACH preamble and Acquisition indication timings (p-p and (p-a are as defined in [TS25.211] section 7.3.

(F-DPCH = [(5120 * AICH access slot # with the AI) + n * 5120 + 256 * Soffset] mod 38400
(a-m = n * 5120 + 256 * Soffset + (0 chips, where

n = minimum delay from the start of AICH to the start of the reception of the F-DPCH. Value to be  fixed by the standard.
Soffset = a symbol offset, signalled by higher layers, {0,…,19} (may be either signalled explicitely, derived from the E-DCH resource Index or fixed to e.g. 0)
(0 = 1024 chips defining the DL to UL frame timing difference

4
Conclusions
This contribution outlined a definition for the channel timings for Enhanced Uplink for CELL_FACH state. We propose to discuss and agree on the final details of the channel timings and volunteer to draft the needed CRs reflecting the RAN1 agreement. It is further noted that the description to when the E-DCH transmission can start could either be defined in the same CR, or more naturally in 25.214 when defining the synchronisation procedure for the feature and is thus not drawn visible in this contribution.
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