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WG1 has identified 4 parameters in the Release ’99 layer 1 specifications which need to be provided by higher
layers for the purpose of defining timing and synchronisation requirements for the initialisation of Dedicated
Channels.

These parameters are:

Noffset_2 This is a UE-specific parameter which is an integer number of frames greater than or equal to zero,
which allows higher layers to set the delay between the start of the downlink DPCCH and the start of
the uplink DPCCH. Noffset_2 is also described in section 7.7 of TS25.211.

SRU This is an integer number of frames greater than or equal to zero, which must be less than or equal to
Noffset_2. It allows higher layers to specify the number of frames which must be found to be frame
synchronised before the UE reports Frame Synchonisation to higher layers using the Frame
Synchronisation Word. This is described in CR25211-052, attached below.

SRN This is an integer number of frames greater than or equal to zero. It allows higher layers to specify the
number of frames which must be found to be frame synchronised before the UTRAN reports Frame
Synchonisation to higher layers using the Frame Synchronisation Word. This is also described in
CR25211-052.

Npcp This is a UE-specific parameter which is used to signal a DPCCH power control preamble. It can take
one of two values to signal a power control preamble of either 0 or 8 slots in length. It may be
particularly useful for DCH packet transmission, when it is desirable to ensure that the inner-loop
power control converges rapidly prior to the transmission of data on the data channel. Npcp is described
in section 7.7 of TS25.211 and section 5.1.2.4 of TS25.214, which is also attached below.

WG1 would like to ask WG2 to verify that its specifications provide for the communication of these parameters
to layer 1.

Also, it is currently assumed that the parameters SRU and SRN are not UE specific, but this could be changed.
Does WG2 have a view on this?

WG1 would also like to draw WG2’s attention to the layer 1 parameter Noffset_1 , which affects the delay
between the end of the FACH frame relevant to the initialisation of the channel and the start of the downlink
DPCCH, and which is derived from the activation time set by higher layers. However, section 7.7 of TS25.211
(attached below) specifies certain restrictions on the possible values of Noffset_1, in order to allow the UE time to
decode the FACH frame. This therefore places restrictions on the useful range for the activation times set by
higher layers.

WG1 thanks WG2 for their attention to this matter.
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7.7 Timing relations for initialisation of channels

Figure 27 shows the timing relationships between the physical channels involved in the initialisation of a DCH.

The maximum time permitted for the UE to decode the relevant FACH frame before the first frame of the DPCCH is
received shall be TB-min = 38400 chips (i.e.15 slots).

The downlink DPCCH shall commence at a time TB after the end of the relevant FACH frame, where TB ≥ TB-min according
to the following equation:

( ) chips  384002560256 1_ ×+×−×−= offsetpcpknB NNTTT ,  where:

Npcp is a higher layer parameter set by the network, and represents the length (in slots) of the power control preamble (see
[5], section 5.1.2.4).

Noffset_1 is a parameter derived from the activation time set by higher layers. In order that TB ≥ TB-min, Noffset_1 shall be an
integer number of frames such that:
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Tn and Tk are parameters defining the timing of the frame boundaries on the DL DPCCH and S-CCPCH respectively (see
section 7.1). These parameters are provided by higher layers.

The uplink DPCCH shall commence at a time TC after the end of the relevant FACH frame, where

chips  384002_0 ×++= offsetBC NTTT , where T0 is as in section 7.6.3 and Noffset_2 is a UE-specific higher-layer

parameter which shall be an integer number of frames greater than or equal to zero.
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Figure 27: Timing for initialisation of DCH.

The data channels shall not commence before the end of the power control preamble.
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4 Synchronisation procedures

4.1 Cell search
During the cell search, the UE searches for a cell and determines the downlink scrambling code and common channel frame
synchronisation of that cell. How cell search is typically done is described in Annex C.

4.2 Common physical channel synchronisation
The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio frame
timing is found during cell search and the radio frame timing of all common physical channel are related to that timing as
described in 25.211.

4.3 DPCCH/DPDCH synchronisation

4.3.1 General

The synchronisation of the dedicated physical channels can be divided into two cases:

- when a downlink dedicated physical channel and uplink dedicated physical channel shall be set up at the same time;

- or when a downlink dedicated physical channel shall be set up and there already exist an uplink dedicated physical
channel.

The two cases are described in subclauses 4.3.2 and 4.3.3 respectively.

4.3.2 No existing uplink dedicated channel

The assumption for this case is that a DPCCH/DPDCH pair shall be set up in both uplink and downlink, and that there exist
no uplink DPCCH/DPDCH already. This corresponds to the case when a dedicated physical channel is initially set up on a
frequency.

The synchronization establishment procedures of the dedicated physical channel are described below. The synchronization
establishment flow is shown in figure 1.

a) UTRAN starts the transmission of downlink DPCCH/DPDCHs. The DPDCH is transmitted only when there is data
to be transmitted to the UE.

b) The UE establishes downlink chip synchronization and frame synchronization based on the CPICH timing and
timing offset information notified from UTRAN. Frame synchronization can be confirmed using the Frame
Synchronization Word. Successful frame synchronization is shall be confirmed and reported to the higher layers
when if the first SRU successive frames have beenare confirmed to be frame synchronized, where SRU is a higher-
layer parameter and SRU � N offset_2 (see subclause 7.7 in [1]). Frame synchronisation shall also be reported to higher
layers in any case if SRU = 0. Otherwise, frame synchronization failure is shall be reported to the higher layers.

c) The UE starts the transmission of the uplink DPCCH/DPDCHs at a frame timing exactly T0 chips after the frame
timing of the received downlink DPCCH/DPDCH. The DPDCH is transmitted only when there is data to be
transmitted. The UE immediately starts inner-loop power control as described in sections 5.1.2 and 5.2.1, i.e. the
transmission power of the uplink DPCCH/DPDCH follows the TPC commands generated by UTRAN, and the UE
performs SIR estimation to generate TPC commands transmitted to UTRAN.

d) UTRAN establishes uplink channel chip synchronization and frame synchronization. Frame synchronization can be
confirmed using the Frame Synchronization Word. Successful frame synchronization is shall be confirmed and
reported to the higher layers when if the first SRN successive frames have beenare confirmed to be frame
synchronized, where SRN is a higher-layer parameter. Frame synchronisation shall also be reported to higher layers
in any case if SRN = 0. Otherwise, frame synchronization failure is shall be reported to the higher layers.
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Figure 1: Synchronisation establishment flow for dedicated channels:
uplink dedicated channel not existing

4.3.3 With existing uplink dedicated channel

The assumption for this case is that there already exist DPCCH/DPDCHs in the uplink, and a corresponding dedicated
physical channel shall be set up in the downlink. This corresponds to the case when a new cell has been added to the active
set in soft handover and shall begin its downlink transmission.

At the start of soft handover, the uplink dedicated physical channel transmitted by the UE, and the downlink dedicated
physical channel transmitted by the soft handover source cell continues transmitting as usual.

The synchronisation establishment flow is described in figure 2.

a) The UE starts the chip synchronisation establishment process of downlink channels from the handover destination.
The uplink channels being transmitted shall continue transmission as before.

b) UTRAN starts the transmission of the downlink DPCCH/DPDCH at a frame timing such that the frame timing
received at the UE will be within T0 ± 148 chips prior to the frame timing of the uplink DPCCH/DPDCH at the UE.
UTRAN then starts the synchronization establishment process of the uplink DPCCH/DPDCH transmitted by the
UE. Frame synchronization can be confirmed using the Frame Synchronization Word. Successful frame
synchronization is shall be confirmed and reported to the higher layers when if the first SRN successive frames have
beenare confirmed to be frame synchronized, where SRN is a higher-layer parameter. Frame synchronisation shall
also be reported to higher layers in any case if SRN = 0. Otherwise, frame synchronization failure is shall be reported
to the higher layers.

c) Based on the handover destination CPICH reception timing, the UE establishes chip synchronisation of downlink
channels from handover destination cell.  Frame synchronization can be confirmed using the Frame Synchronization
Word. Successful frame synchronization is shall be confirmed and reported to the higher layers when if the first SRU

successive frames have beenare confirmed to be frame synchronized, where SRU is a higher-layer parameter and SRU
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(see subclause 7.7 in [1]). Frame synchronisation shall also be reported to higher layers in any case if SRU = 0.
Otherwise, frame synchronization failure is shall be reported to the higher layers.
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Figure 2: Synchronisation establishment flow for dedicated channels:
uplink dedicated channel already existing

4.3.4 Transmission timing adjustments

During a connection the UE may adjust its DPDCH/DPCCH transmission time instant.

If  the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between reception
of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the valid range, L1
shall inform higher layers of this, so that the network can be informed of this and downlink timing can be adjusted by the
network.

NOTE: The maximum rate of uplink TX time adjustment, and the valid range for the time between downlink
DPCCH/DPDCH reception and uplink DPCCH/DPDCH transmission in the UE is to be specified by RAN
WG4.

5 Power control

5.1 Uplink power control

5.1.1 PRACH

5.1.1.1 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next sub-clause.
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5.1.2.4 Transmit power control in DPCCH power control preamble

A power control preamble may be used for initialisation of a DCH. Both the UL and DL DPCCHs shall be transmitted
during the uplink power control preamble. The UL DPDCH shall not commence before the end of the power control
preamble.

The length of the power control preamble is a UE-specific parameter signalled by the network, and can take the values
0 slots or 8 slots.

The inner power control loop acts on the UL DPCCH during the preamble in the same way as described in section
5.1.2.2.1.

The initial power control step size used in the power control preamble differs from that used after the preamble in the
following way. If algorithm 1 is to be used after the preamble to calculate the value of TPC_cmd, then the initial step
size in the power control preamble is ∆TPC-init, where ∆TPC-init is equal to the minimum value out of 3 dB and 2∆TPC. If
algorithm 2 is to be used after the preamble to calculate the value of TPC_cmd, then initially in the power control
preamble algorithm 1 is used with a step size of 2dB. In either case, the power control algorithm and step size revert to
those used for the main part of the transmission as soon as the sign of TPC_cmd reverses for the first time, or at the end
of the power control preamble if the power control preamble ends first.


