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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. 
 
At WG1#18 TDD changes to RACH procedures specified in 25.224 was agreed. 
In subsequent discussions it was pointed out the new proposed text for PRACH 
is a bit misleading since it states that “A PRACH is defined by a timeslot and a 
list of channelisation codes”. This contradicts the general definition of a physical 
channel that is associated with “a” channelisation code. 
 
The PRACH text is updated to “A PRACH is defined by a timeslot and a 
channelisation code, which is randomly selected from the PRACH Channelisation 
Code List [Ref to 25.331] signaled by higher layers”. 
 
This change is reflected in revision 1.  
 

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. 
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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 phys ical 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. 
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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 channelization code, which is randomly 
selected from the PRACH Channelisation Code List [15] signaled by higher 
layers.  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 layer signaling.   Sub-channel i for a PRACH defined in timeslot k 
is defined as the kth slot in the frames where SFN mod N = i. Therefore follows 
the definition: 
 

?? Sub-channel i associated to a PRACH defined in timeslot k 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 CPHY-TrCH-Config-REQ from the RRC 
layer: using the primitives CPHY-TrCH-Config-REQ and CPHY-RL-Setup/Modify-
REQ. 

- the available PRACH sub-channels and channelization codes (There is a 1-1 mapping between the 
channelization code and the midamble shift as defined by RRC)  for each Access Service Class 
(ASC);of the selected PRACH (the selection of a PRACH is done by the RRC ). CPHY-RL-
Setup/Modify-REQ);  

- the timeslot, spreading factor, channelisation code,and midamble type(direct or inverted), repetition 
period and offset for the selected  each PRACH sub-channel. (There is a 1:1 mapping between 
spreading code and midamble as defined by RRC); (CPHY-RL-Setup/Modify-REQ); 

- - the RACHset of 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-
Setup/Modify-REQ). 

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

- the Transport Format to be used for the PRA CH message; 

- the ASC of the PRACH transmission;  

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

The physical random-access 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 Derive the available access slots 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 slots in 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 available access slots in the 
following frame, defined by SFN+1. This search is performed for all frames in 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 selections is chosen with equal probability. 

13 Randomly select a one channelization spreading code from the available ones set of designated 
codes for the selected given ASC. The random function shall be such that each of the code allowed 
selections is chosen with equal probability.  

2   Determine tThe midamble shift 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 channels in uplink (see subclause 4.2.2.2). 

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