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1
Introduction

In RAN WG2 meeting #60 in Jeju a question on the uplink synchronisation was raised, and subsequently an LS asking RAN WG1’s opinion was submitted [1].

The LS [1] formulates this as an action to RAN WG1: “RAN2 would like to ask RAN1 about which synchronization procedure, if any, will be used prior to the start of the transmission.” 

This document discusses the synchronisation for the uplink for higher layer traffic delivery using E-DCH in CELL_FACH state after PRACH preamble/AICH acquisition procedure.
2
Discussion
2.1
Initial synchronisation in CELL_FACH state
The R’99 does not define any synchronisation procedure for the transmission of PRACH message part, but as the E-DCH transmission can be seen more as a synchronisation to uplink DCH rather than storing a one-shot RACH message lacking power control. Thus it seems more natural to employ the same mechanism, synchronisation procedure A, as is used for synchronising the uplink in Rel-6/Rel-7. Further, in order to minimise the introduced delays it would be preferable to assume that the DL is synchronised and the so-called ‘post verification period’ is used. This allows the UE to start transmitting immediately without first waiting to ensure that the DL dedicated channel synchronisation is present.
Thus for initial synchronisation we propose that:

· Synchronisation procedure A is used after PRACH preamble/AICH acquisition procedure before E-DCH data is sent

· A power control preamble of configurable length is transmitted before the E-DCH transmission can start in the same way as is defined for synchronisation procedure A already in Rel’99.
· A post-verification period enabling the UE to start transmitting immediately is used as defined in Rel-6 for synchronisation procedure A.
2.2
Uplink transmission timing

In CELL_DCH state the DL transmission timing for F-DPCH, is defined as a chip offset F-DPCH,p (in steps of 256 chips) relative to the P-CCPCH timing. The UL frame timing is offset T0 chips to the DL frame timing, where T0 is nominally 1024 chips. The F-DPCH,p is signalled to the UE when the radio link is set up. Similarly the F-DPCH,p needs to be known in the Node B in order to have initial knowledge of the uplink timing to ease the synchronisation process.
Defining the uplink transmission timing for E-DCH (or more accurately for DPCCH) in CELL_FACH state is needed and two possible approaches can be identified.
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Figure 1: Timing relation between PRACH and DPCCH as seen at the UE

1)
Include the F-DPCH,p as part of the CELL_FACH state E-DCH configuration broadcast in the cell,

In this alternative the uplink frame boundary has no relation to the PRACH/AICH procedure timing. The uplink transmission will start at the first UL frame boundary after a minimum processing delay from the acknowledgement. Thus (a-m = Tmin + 0…10 ms.
2)
Derive the F-DPCH,p (at least partially) from the timing of the AICH transmission acknowledging the PRACH preamble.
In this alternative the uplink frame boundary could be set to fall onto a specific access slot after the positively acknowledged PRACH preamble, i.e. the PRACH/AICH timing will define the dedicate channel frame timing within the accuracy of two slots. A broadcast parameter can then be used to adjust the frame timing within this two slot boundary. Thus (a-m = Tmin + 0…1.3333 ms.
The abovementioned option 1 would be somewhat simpler to implement and test than option 2 and might be preferable in some base station architectures. Option 2 would shave off a few ms from the delay from the need for the UE to transmit to the actual transmission.

Proposal:  We have a slight preference to option 2, but it is proposed to discuss if the delay benefits of proposal 2 are foreseen to outweigh the complexity implications it will introduce over option 1.
2.3
Synchronisation in state transition to CELL_DCH

In order to keep the system the standard defines modular it would be sensible to have the same procedure for the UE and for the network for the DCH setup whether or not the uplink is, may be or is known not to be synchronised in the CELL_FACH state. Achieving this would imply that the uplink transmission timing F-DPCH,p and the uplink scrambling code would change when the UE is moved to the CELL_DCH. Furthermore the synchronisation procedure A would be employed even though the Node B should easily be able to benefit from the existing or recently released CELL_FACH uplink synch when the switch to CELL_DCH state is made. Additionally the UE should be allowed to continue with the current transmission power rather than use open loop power control if the uplink transmission was ongoing in CELL_FACH state when the state transition occurred. 
Thus the following points are made

· The RNC should signal the Node B and the UE to move to CELL_DCH state the same way it does it in Rel-6/Rel-7 system

· The RNC should notify the Node B of the existing (or only recently released) uplink synchronisation in the signalling in order to enable the Node B to map the radio link being set up to an existing or recently released uplink transmission in the CELL_FACH state

· The moving of the UE to the CELL_DCH state should be asynchronous (activation time = now) in order to ensure fast state transition
· The UE should skip the open loop power control phase when moving to CELL_DCH state if the uplink E-DCH transmission was taking place in the CELL_FACH state when the state transition occurred and continue with the current DPCCH transmission power.

· Transmitting DPCCH only for a short period of time (similar to the power control preamble in radio link setup in Rel’99) after transitioning to the CELL_DCH may still be beneficial as there is some timing ambiguity in the Node B in which state and with which scrambling code the UE is transmitting.
· Assuming that a period of DPCCH only transmission in the state transition is introduced the interaction with HARQ retransmissions need to be defined. A simplest way would be to skip retransmissions during the duration of DPCCH only phase.
3
Conclusion

This document raised a number of small points related to uplink synchronization when transmitting E-DCH in CELL_FACH state. We would propose discussing these points and agree on as many of them as possible at this stage.
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