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1 Introduction

TS25.224, Section 4.7, Random access procedure, contained several
inconsistencies. It referred to sub-channels, but did not define sub-channels for
TDD. It also described overall process functionality without clearly segregating
the Layer 1 functions from those of the higher layers. The assumed set of
parameters to be defined by higher layers did not precisely track the descriptions
in higher layer documents; e.g. TS25.302, TS25.331, TR25.922.

The corrections proposed in this CR have been coordinated with CRs to
TS25.302, TS25.331, and TR922 to provide a consistent set of specifications.

2 Specific Changes

1) Section 4.7 has been subdivided into
?? 4.7.1 PRACH sub-channels
?? 4.7.2 Physical random access procedure

2) Section 4.7.1 defines TDD RACH sub-channels. A PRACH may have 1,2,4,
or 8 sub channels, configurable by higher layers. The pattern shall have a period
of N, where N is the number of sub-channels. Each sub-channel shall be
characterized by a different offset.

3) In 4.7.2, the procedure is documented, explicitly stating the functions
performed by the physical layer, and identifying which parameters are sent by
higher layers;

?? on configuration

?? at the time of service request

4) When the physical layer receives a request to send data it also is given the
Access Service Class (ASC). It maps the ASC into the allowable sub-channels.
It randomly selects, with uniform probabilities, a sub-channel and a
channelization code.

CR page 1



3GPP TSG-RAN 1 Meeting #18 Tdoc R1-01-0073
Boston, USA, January 15-18, 2001

CR-Formv3

CHANGE REQUEST
& 25224 CR 037 & rev _ & Current version: 350

For HELP on using this form, see bottom of this page or look at the pop-up text over the & symbols.

Proposed change affects: & (U)SIM|:| ME/UE Radio Access Network Core Network[l

Title: & RACH random access procedure
Source: & InterDigital Comm. Corp.
Work item code: & Date: & 17 January, 2001
Category: &z F Release: & R99
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & Current description of procedure is inconsistent, both internally and with higher
layer Specification

Summary of change: & Procedure is rewritten to remove inconsistencies and to support alignment with
other specifications. Sub-channels are defined for TDD. Parameters required
from higher layers are clearly stated. Procedure for selection of sub-channel and
channelization code are clearly stated.

Consequences if & Procedure will be ambiguous and incompatible with higher layer specifications
not approved:

Clauses affected: & 4.7.1 (new), 4.7.2

Other specs &| X| Other core specifications & 25.331, 25.922, 25.302
affected: | | Test specifications
| | O&M Specifications

Other comments: &

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at:
http://www.3gpp.ora/3G_Specs/CRs.htm . Below is a brief summary:

1) Fill out the above form. The symbols above marked & contain pop-up help information about the field
that they are closest to.

CR page 2



2)

3)

Obtain the latest version for the release of the specification to which the change is proposed. Use the MS
Word "revision marks" feature (also known as "track changes") when making the changes. All 3GPP
specifications can be downloaded from the 3GPP server under ftp://www.3gpp.ora/specs/ For the latest
version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting
from the September 2000 TSG meetings.

With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.

CR page 3



4.7 Random access procedure

The physical random access procedure described below is invoked whenever a
higher layer requests transmission of a message on the RACH. The physical
random access procedure is 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 timers is 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 this information prior to transmission on the RACH.

4.7.1 PRACH sub-channels

A PRACH is defined by a timeslot and a list of channelization codes. In order to
separate different ASCs each PRACH has N sub-channels associated with it
(numbered from 0 to N-1). N may be assigned the value 1.2.4, or 8 by higher
laver signaling. Sub-channel i fora PRACH defined in timeslot K is defined as
the kth slot in the frames where SEN mod N = i. Therefore follows the definition:

?? Sub-channeli associated to a PRACH defined in timeslot Kk is defined as
the kth timeslot in the frames where SFN mod N = i.

Figure 6 illustrates the eight possible subchannels for the case, N=8. For
illustration, the figure assumes that the PRACH is assigned timeslot 3.
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Figure 6. Eight sub-channels for timeslot 3

4.7.21 Physical random access procedure

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

(Note: The selection of a PRACH is done by the RRC Layer.)

Before the physical random-access procedure can be initiated, Layer 1 shall

receive the following information by-a-CRHY-T+CH-Cenfig-REQ from the RRC
layer= using the primitives CPHY-TrCH-Config-REQ and CPHY -RL-Setup/Modify-
REQ.

- the avallable PRACH sub{:hannels and channellzatlon codes (Thereisa 1-1 mapping between the

s d for each Access Service Class
(ASC)-of the selected PRACH (theselectlon of aPRACH is done by the RRC). CPHY-RL -

Setup/Modify REQ):

- thetimeslot, spreading factor, channelisation-codeand midamble_type(direct or inverted)+epetition
pened-and-eﬂ-set forthe selected -eaeh PRACH sub-shannel—(lhena-sa-l—l—mappmg-benmen
~(CPHY-RL-Setup/Modify-REQ);

- -———the RACHsetef-Transport Format parameters(CPHY -TrCH - Config-REQ);

- the RACH transport channel identity (CPHY -TrCH -Config-REQ)

- the set of parameters for common physical channel uplink outer loop power control(CPHY-RL -

NOTE: The above parameters may be updated from higher layers before each physical random
access procedureisinitiated.
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At each initiation of the physical random access procedure, Layer 1 shall receive

the following information from the MAC highertayers {MAC):
—theFranspertFormat-to-be-usedferthe-PRACH-message;

- the ASC of the PRACH transmission;

- the data to be transmitted (Transport Block Set).

The phyS|caI random access procedure shall be performed as foIIows—

13 Randomly select a-one channelization spreaeliqg code from the avaiHable-enes:
codes for the selected given-ASC. The random function shall be such that each ef-the code aowed

seteetions is chosen with equal probability.

2_Determine t+he midambleshift to use, based on the selected channelization code is-derived-from-the
selected spreading-code.
3 Randomly select a sub-channel from the set of available sub-channels. The random function shall
be such that each of the allowed selections is chosen with equal probability .

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

5 Transmit the RACH Transport Block Set (therandom access message) with no timing advance.in
the selected sub -channel using the selected channelization code..

CR page 6



CR page 7



