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7 Timing relationship between physical channels

<Editors note: M=36864=512*72 needs to be confirmed.>

In general, a Node B covers N cells, where N (1. Each Node B has a Reference System Frame Number (SFN), which counts from 0 to M-1 in Radio Frame (10 ms) intervals. M is a multiple of the superframe (72), and is TBD. The purpose of the Reference SFN is to make sure that the correct frames are combined at soft handover. Each cell has a Cell SFN, which is broadcast on the BCH. 

Figure 1 shows the proposed physical channel timing parameters in a soft handover situation including two Node Bs, NB1 and NB2. The timing parameters in Figure 1 refer to frame-timing.
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Figure 1: Physical channel timing relations.

The parameters in Figure 1 are explained below:

· Tp: Propagation delay between Node B and UE.
· Tcell: This timing offset is used for the frame timing of SCH, Primary CCPCH and the starting phase of all downlink scrambling codes in a cell. The resolution is TBD and depends on the maximum expected time-dispersion. The range is one slot. Tcell is also the reference frame timing for the PRACH.                                                        <Editors note: Descriptive text: The main purpose of Tcell is to avoid overlapping SCHs in different cells belonging to the same Node B. The resolution affects the number of possible cells in a Node B.>
· Td: This timing offset is used for the frame timing of DPCHs and Secondary CCPCHs. It can be individually set up for each DPCH and Secondary CCPCH. The Td values for the latter may be broadcast on the BCH, or known a-priori. The resolution is 256 chips in order to maintain downlink orthogonality and the range is 1 frame.
<Editors note: Descriptive text: The purpose of Td is:
- In an originating/terminating cell, to distribute discontinuous transmission periods in time, and also to distribute Node B-RNC transmission traffic in time.
- At soft handover, to synchronise downlink DPCHs to the same UE, in order to minimise the buffering requirements at the UE. Td,j of a target cell j is calculated from Tm (see below) as follows: Td,j = (n*256 chips) mod 1 frame, where n is chosen such that 256*(n–0.5) chips ( Tm < 256*(n+0.5) chips>
· To: This constant timing offset is used to set up the transmission frame timing of an uplink DPCCH/DPDCH in the UE. The value is TBD. The starting phase of the uplink scrambling code is synchronised with the uplink DPCCH/DPDCH frame timing.                                                                                                                         <Editors note: Descriptive text: At connection setup, the uplink DPCCH/DPDCH transmission frame timing should be set to To seconds after the frame timing of the earliest received path of the downlink DPCH. To should be chosen to minimise the closed loop PC delay in as large cell-radii as possible. During connection, the UE keeps the time offset between received paths and transmitted frame close to To by means of Td adjustment procedures, as described in TS25.401.>

· Tm: This value is the time-difference between the optimum frame timing for an earliest received DPCH path and the received Primary CCPCH frame-timing from the target cell. It is measured by the UE and reported to the RNC prior to soft handover. The RNC can then notify this value to the target cell, which then knows how to set Td to achieve proper reception and transmission frame timing of the dedicated physical channel.                                                                                                                     <Editors note: Descriptive text: Note that since the UE reports the value Tm as the time-difference between the optimum frame timing of an earliest received DPCH path and the received Primary CCPCH frame-timing from the target cell, the propagation delay to the target cell is already compensated for in the setting of Td at the target cell. The first path of the DPCH signal from the target cell will reach the UE at this optimum time, which is To before the UE transmits a DPCH fame in uplink. The only remaining error, besides frequency-drift and UE mobility related errors, is due to a (known) rounding error at the target cell in order to maintain downlink orthogonality.>




















































































































































Appendix 2 to TSGR3#5(99)685
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