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4.7 Random access procedure

The physical random access procedure described below isinvoked whenever ahigher layer requests transmission of a
message on the RACH. The physical random access procedureis controlled by primitives from RRC and MAC.
Retransmission on the RACH in case of failed transmission (e.g. due to a collision) is controlled by higher layers. Thus,
the backoff algorithm and associated handling of timersis not described here. The definition of the RACH in terms of
PRACH sub-channels and associated Access Service Classes is broadcast on the BCH in each cell. Parameters for
common physical channel uplink outer loop power control are also broadcast on the BCH in each cell. The UE needs to
decode thisinformation prior to transmission on the RACH. Higher layer signalling may indicate, that in some frames
the PRACH shall not be used for uplink transmission.

4.7.1 Physical random access procedure

The physical random access procedure described in this subclause isinitiated upon request of aPHY-Data-REQ
primitive from the MAC sublayer (see [18] and [19]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information by a
CPHY-TrCH-Config-REQ from the RRC layer:

- the available PRACH sub-channels for each Access Service Class (ASC);

- thetimeslot, spreading factor, channelisation code, midamble, repetition period and offset for each PRACH sub-
channel. (Thereisa1:1 mapping between spreading code and midamble as defined by RRC);

- theset of Transport Format parameters,

the set of parameters for common physical channel uplink outer loop power control.

NOTE:  The above parameters may be updated from higher layers before each physical random access procedure
isinitiated. At each initiation of the physical random access procedure, Layer 1 shall receive the
following information from the higher layers (MAC):

- the Transport Format to be used for the PRACH message;
- the ASC of the PRACH transmission;
- thedatato betransmitted (Transport Block Set).

In addition, Layer 1 may receive information from higher layers, that certain frames shall be blocked for PRACH uplink
transmission.

The physical randomaccess procedure shall be performed as follows.

1 Randomly select the PRACH sub-channel from the available ones for the given ASC. The random function shall
be such that each of the allowed selections is chosen with equal probability.

2 Derivethe acess slots that are available and not blockedavaiableaccessslots in the next N frames, defined by
SFN, SFN+1, ..., SFN+N-1 for the selected PRACH sub-channel with the help of SFN (where N is the repetition
period of the selected PRACH sub-channel). Randomly select an uplink access slot from the available access
slotsin the next frame, defined by SFN, if there is one available. If there is no access slot available in the next
frame, defined by SFN then, randomly select one access slot from the avail able access slots in the following
frame, defined by SFN+1. This search is performed for all framesin increasing order, defined by SFN, SFN+1,
..., SFN+N-1, until an available access slot is found. The random function shall be such that each of the allowed
selectionsis chosen with equal probability.

3 Randomly select a spreading code from the available onesfor the given ASC. The random function shall be such
that each of the allowed selectionsis chosen with equal probability. The midamble is derived from the selected
spreading code.

4  Set the PRACH message transmission power level according to the specification for common physical channels
in uplink (see subclause 4.2.2.2).

5 Transmit the random access message with no timing advance.
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4.8 DSCH procedure

The physical downlink shared channel procedure described below shall be applied by the UE when the physical layer
signalling either with the midamble based signalling or TFCI based signalling is used to indicate for the UE the need for
PDSCH detection. There is also a third alternative to indicate to the UE the need for the PDSCH detection and thisis
done by means of higher layer signalling, already described in [8].

4.8.1 DSCH procedure with TFCI indication

When the UE has been allocated by higher layers to receive data on DSCH using the TFCI, the UE shall decode the
PDSCH in the following cases:

- Incase of astandalone PDSCH the TFCI islocated on the PDSCH itself, then the UE shall decode the TFCI and
based on which datarate was indicated by the TFCI, the decoding shall be performed. The UE shall decode
PDSCH only if the TFCI word decode corresponds to the TFC part of the TFCS given to the UE by higher
layers.

- Incasethat the TFCI islocated on the DCH, the UE shall decode the PDSCH frame or frames if the TFCI on the
DCH indicates the need for PDSCH reception. Upon reception of the DCH time slot or time slots, the PDSCH
slot (or first PDSCH slot) shall start SFN n+ 2 after the DCH frame containing the TFCI, where n indicates the
SFN on which the DCH isreceived. In the case that the TFCI isrepeated over several frames, the PDSCH slot
shall start SFN n+ 2 after the frame having the DCH slot which contains the last part of the repeated TFCI.

4.8.2 DSCH procedure with midamble indication

When the UE has been allocated by higher layersto receive PDSCH based on the midamble used on the PDSCH
(midamble based signalling described in [8]), the UE shall operate as follows:

- The UE shall test the midambleit received and if the midamble received was the same as indicated by higher
layersto correspond to PDSCH reception, the UE shall detect the PDSCH data according to the TF given by the
higher layers for the UE.

- Incase of multiple time slot allocation for the DSCH indicated to be part of the TF for the UE, the UE shall
receive all timeslots if the midamble of the first timeslot of PDSCH was the midamble indicated to the UE by
higher layers.

- In casethe standalone PDSCH (no associated DCH) contains the TFCI the UE shall detect the TF indicated by
the TFCI on PDSCH.

4.9 Node B Synchronisation Procedure

The Node B synchronisation procedure is based on transmissions of cell synchronisation bursts [10] in predetermined
PRA CH time slots according to an RNC schedule. Such soundingsbetween neighbouring cells facilitate timing offset
measurements by the cells. The timing offset measurements are reported back to the RNC for processing. The RNC
generates cell timing updates that are transmitted to the Node Bs and cells for implementation.

The synchronisation procedure has two phases, the initial phase and the steady -state phase. The procedure for late
entrant cellsis slightly different and is described separately.

49.1 Initial Synchronisation

The procedurefor initial synchronisation is used to bring cells of an RNS area into synchronisation at network start up.
No traffic is supported during this phase:

1. Thecellswith reference timing shall initialise their SEN counter so that the frame with SEN=0 starts on January 6,
1980 at 00:00:00. The time stated begins the first second of January 6" based on GPS time.

2. Onrequest by higher layers, the cells with areference clock shall send their SEN to the RNC at the beginning of the
frame following the request.
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3. TheRNC sends an SEN update over the lub to all the cells, apart from the one containing the reference clock. The
cells shall adjust SFN and frame timing accordingly. The start of aframe shall be aligned with the reception of the
higher layer update signal.

4, Each cell shall transmit cell sync bursts acc. to the higher layer command. The same cell sync burst code and code
offset isused by all cells.

5. Each cell shall listen for transmissions from other cells. Each cell shall report the timing and received SIR of
successfully detected cell sync burststo the RNC.

6. Upon reception of a Synchronisation Adjustment command from higher layers the cell shall adjust itstiming
accordingly. The timing adjustment shall be completed at the end of the frame following the frame where the
command was received. It shall be implemented by adjusting the timing and/or tuning the clock freguency.

Steps 310 5 are repeated as often as necessary in order to reach the minimum synchronisation accuracy defined in [17].

4.9.2 Steady-State Phase

The steady-state phase allows to reach and/or maintain the required synchronisation accuracy. With the start of the
steady-state phase, also traffic is supported in acell. The steady-state phase starts with a Cell Synchronisation
Reconfiguration Request from higher layers. The information contained in this command includes the transmit
schedule, i. e. when to transmit which code and code offset, and which transmit power to use. It contains as well the
information which codes and code offsets to measure in acertain timeslot, i. €. areceive schedule.

1. Thecell shall transmit a cell sync burst acc. to the information given in the Cell Synchronisation Reconfiguration
Request. The cell shall report the reception timesfor all relevant codes and code offsets back to the RNC.

2. Upon reception of a Synchronisation Adjustment command a cell shall adjust its timing accordingly. The timing
adjustment shall be started at the beginning of the frame with the SEN given in the command. It shall be completed
by the next cell sync slot. It shall be implemented by adjusting the timing and optionally by tuning the clock
frequency. Timing adjustments shall be implemented via gradual steps at the beginning of aframe. The whole
adjustment shall be implemented with maximum stepsize of one sample or per frame.

Steps 1 and 2 continue indefinitely.

4.9.3 Late entrant cells

The scheme for introducing new cellsinto an already synchronised RNS s as follows:

1. The RNC sends measurement information and an SEN update over lub to the late entrant cell. The late entrant cell
shall adjust its SEN accordingly. The nominal start of aframe shall be aligned with the reception of the higher layer

updatesignal.

2. Upon reception of a Cell Synchronisation Initiation Request with type L ate Entrant Cell from higher layers, a cell
shall transmit asingle cell sync burst as specified in the request. The cellsinvolved are preferrably the ones
surrounding the late entrant one.

3. Thelate entrant cell shall correlate against the cell sync burst acc. to the measurement information. The reception

window shall be +/- 3 frames around the SEN frame given in the measurement information . The late entrant cell
shall take the earliest reception as the timing of the system and adjusts its own timing and SEN number

accordingly.

4, Thelate entrant cell shall start reqular measurements after the reception of a Cell Synchronisation Reconfiguration
Request and it shall report these to the RNC. In turn, the |ate entrant cell receives its own schedules for sync
transmissions and receptions and enters the steady -state phase.
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