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8.6.6.2
PRACH info and PRACH selection

The UE shall select a “PRACH system information” according to the following rule. The UE shall:

-
select a default “PRACH system information” from the ones indicated in the IE "PRACH system information list" in System Information Block type 5 (applicable in Idle Mode and Connected Mode) and System Information Block type 6 (applicable in Connected Mode only), as follows:

-
if both RACH with 10 ms and 20 ms TTI are indicated in System Information Block type 5 and System Information Block type 6:

-
select the appropriate TTI based on power requirements, as specified in subclause 8.6.6.3;

-
select a “PRACH system information” randomly from the ones listed in System Information Block type 5 and System Information Block type 6 as follows:

"Index of selected PRACH" = floor (rand * K)

where K is equal to the number of listed PRACH system informations which carry an RACH with the above selected TTI, "rand" is a random number uniformly distributed in the range 0,...,1, and "floor" refers to rounding down to nearest integer. PRACH system informations carrying RACHs with 10 and 20 ms TTI shall be counted separately. These PRACH system informationss shall be indexed from 0 to K-1 in the order of their occurrence in SIB 5 and SIB 6, where PRACH system informations listed in SIB 5 shall be counted first. The random number generator is left to implementation. The scheme shall be implemented such that one of the available PRACH system informations is randomly selected with uniform probability. At startup of the random number generator in the UE the seed shall be dependent on the IMSI of the UE or time, thereby avoiding that all UEs select the same RACH;

-
reselect the default PRACH system information when a new cell is selected. RACH reselection may also be performed after each transmission of a Transport Block Set on RACH;

-
for emergency call, the UE is allowed to select any of the available PRACH system informations.

After selecting a PRACH system information, the RRC in the UE shall configure the MAC and the physical layer for the RACH access according to the parameters included in the selected "PRACH system information" IE.
10.3.6.6
ASC setting

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE mode





>FDD





>>Available signature Start Index
MP

Integer(0..15)
See Note 1 below.

>>Available signature End Index
MP

Integer(0..15)
See Note 1 below.

>>Assigned Sub-Channel Number
MP

Bitstring(4)
See Note 2 below.

>TDD





>>Available Channelisation codes indices
MD

Bitstring(8)
See Note 3 below.

Default is all defined in PRACH Info.

>>CHOICE subchannel size
MP




>>>Size1





>>>>Available Subchannels
MP

null
Indicates all Subchannels

>>>Size2





>>>>Available Subchannels
MD

Bitstring (2)
Each bit indicates if the subchannel is available for the given ASC.

01: subchannel 0

10: subchannel 1

11: all subchannels

Default is all subchannels.

>>>Size4





>>>>Available Subchannels
MD

Bitstring (4)
Each bit indicates if the subchannel is available for the given ASC.

0001: subchannel 0

0011: subchannels 0 & 1

...

1111: all subchannels.

Default is all subchannels.

>>>Size8





>>>>Available Subchannels
MD

Bitstring (8)
Each bit indicates if the subchannel is available for the given ASC.

00000001: subchannel 0

00000011: subchannels 0 & 1

...

11111111: all subchannels

Default is all subchannels.

NOTE 1:
In FDD, the list of available signatures is renumbered from signature index 0 to signature index N-1, where N is the number of available signatures, starting with the lowest available signature number and continuing in sequence, in the order of increasing signature numbers.


- List of available signatures : 16 or less signatures are available.


- Example: only signatures 0, 5, 10 and 15 are available, then :


- Signature 0 is : available signature index 0


- Signature 5 is : available signature index 1


- Signature 10 is : available signature index 2






- Signature 15 is : available signature index 3
NOTE2:
The usage of this IE is conditional upon setting of IE "AICH transmission timing". In case that "AICH transmission timing" = 0, the leftmost bit shall be ignored. The 3 rightmost (least significant bits) shall be repeated 4 times to form a bitstring of length 12 bits. In case that "AICH transmission timing" = 1, the bitstring shall be repeated 3 times to form a bitstring of length 12 bits.


In both cases, for the resulting bitstring (that includes the repetitions) bit-wise logical AND operation with the IE "Available Sub Channel number" included in IE "PRACH info (for RACH)" shall be performed.


The resulting bitstring, after logical AND operation, indicates the sub-channels assigned to the respective ASC. This bitstring shall be interpreted by the UE in the same way as specified for the IE "Available Sub-Channel Number" , see subclause 10.3.6.61 (i.e. each bit set to 1 or 0 indicates availability or non-availability, respectively, of sub-channel number _x, x= 0 to 11, for the respective ASC).
NOTE3:
In TDD, the list of available channelisation codes (defined in PRACH info) is renumbered from channelisation code index 0 to channelisation code index N-1, where N is the number of available channelisation codes, starting with the lowest available channelisation code number and continuing in sequence, in the order of increasing channelisation code numbers.

List of available channelisation codes : 8 or less channelisation codes are available.

The i-th bit of the bitmap defined in the IE "Available Channelisation Code indices" defines whether the channelisation code with the available channelisation code index i is to be used for this ASC (bit set means used, bit unset means not used). Only the low N bits shall be used in the bitmap, where N is the number of available channelisation codes defined in PRACH info.

Ex : spreading factor 16, channelisation codes 16/1, 16/2, 16/5, 16/10 are available :

Channelisation code 16/1 is : available channelisation code index 0

Channelisation code 16/2 is : available channelisation code index 1

Channelisation code 16/5 is : available channelisation code index 2

Channelisation code 16/10 is : available channelisation code index 3

Available Channelisation Code indices has the value '1100' means: Channelisation Codes 16/5 and 16/10 are available for this ASC.

NOTE4:
In TDD, the subchannel description is found in 25.224
10.3.6.51 
PRACH Channelisation Code List
NOTE:
Only for TDD.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE SF
MP




>SF16





>>Channelisation Code List
MP
1 to 8



>>>Channelisation code
MP

Enumerated 

((16/1)...(16/16))
1:1 mapping between spreading code and midamble shift

>SF8





>>Channelisation Code List
MP
1 to 8



>>>Channelisation Code
MP

Enumerated((8/1)..(8/8))


10.3.6.52
PRACH info (for RACH)

Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE mode
MP




>FDD





>> Available Signature
MP

Bitstring(16)
(Note1)

0000000000000001:Signature 0

0000000000000010:Signature 1

0000000000000011:Signature 0&1

........:

1111111111111111:Signature 0to15

>>Available SF
MP

Integer (32,64,128,256)
In chips per symbol

Defines the smallest permitted SF (i.e. the maximum rate)

>>Preamble scrambling code number 
MP

Integer (0 .. 15)
Identification of scrambling code see TS 25.213

>>Puncturing Limit
MP

Real(0.40..1.00 by step of 0.04)


>> Available Sub Channel Number
MP

Bitstring(12)
(Note2)

000000000001:SubChNumber 0

000000000010:SubChNumber 1

000000000011:SubChNumber 0&1

...:
111111111111:SubChNumber 0to11

>TDD





>>Timeslot number
MP

Timeslot number 10.3.6.84


>>PRACH Channelisation Code List
MP

PRACH Channelisation Code List 10.3.6.51


>>PRACH Midamble
MP

Enumerated (Direct, Direct/Inverted)
 Direct or direct and inverted midamble are used for PRACH


NOTE 1:
Each bit is 0 or 1 to indicate available signature_x, x= 0 to 15.
NOTE 2:
Each bit is 0 or 1 to indicate available sub channel number _x, x= 0 to 11.
10.3.6.53
PRACH partitioning

Information Element/Group name
Need
Multi
Type and reference
Semantics description













Access Service class
MP
1 to maxASC



ASC Setting
MD

ASC setting 10.3.6.6
The default values are same as the previous ASC.

If the "default" is used for the first ASC, the default values are all available signatures

and "all available sub-channels" for FDD and "all available channelisation codes" and "all available subchannels" with "subchannel size=Size 1" in TDD.


















































10.3.6.55
PRACH system information list

Information element
Need
Multi
Type and reference
Semantics description

PRACH system information
MP
1 .. <maxPRACH>



>PRACH info
MP

PRACH info (for RACH) 10.3.6.52


>Transport channel identity
MP

Transport channel identity 10.3.5.18


>RACH TFS
MD

Transport format set 10.3.5.23
Default value is the value of "RACH TFS" for the previous PRACH in the list (note : the first occurrence is then MP)
Note for TDD in release 99 there is a single TF within the RACH TFS.

>RACH TFCS
MD

Transport Format Combination Set 10.3.5.20
Default value is the value of "RACH TFCS" for the previous PRACH in the list (note : the first occurrence is then MP)
Note for TDD in release 99 there is no TFCS required.

>PRACH partitioning
MD

PRACH partitioning 10.3.6.46
Default value is the value of "PRACH partitioning" for the previous PRACH in the list (note : the first occurrence is then MP)

>Persistence scaling factors
OP

Persistence scaling factors 10.3.6.48
If this IE is absent, value is the value of "Persistence scaling factors" for the previous PRACH in the list if value exists

>AC-to-ASC mapping
OP

AC-to-ASC mapping 10.3.6.1
Only present in SIB 5

If this IE is absent, value is the value of "AC-to-ASC mapping" for the previous PRACH in the list if value exists

>CHOICE mode
MP




>>FDD





>>>Primary CPICH TX power
MD

Primary CPICH TX power 10.3.6.61
Default value is the value of "Primary CPICH TX power" for the previous PRACH in the list (note : the first occurrence is then MP)

>>>Constant value
MD

Constant value 10.3.6.11
Default value is the value of "Constant value" for the previous PRACH in the list (note : the first occurrence is then MP)

>>>PRACH power offset 
MD

PRACH power offset 10.3.6.54
Default value is the value of "PRACH power offset" for the previous PRACH in the list (note : the first occurrence is then MP)

>>>RACH transmission parameters
MD

RACH transmission parameters 10.3.6.67
Default value is the value of "RACH transmission parameters" for the previous PRACH in the list (note : the first occurrence is then MP)

>>>AICH info
MD

AICH info 10.3.6.2
Default value is the value of "AICH info" for the previous PRACH in the list (note : the first occurrence is then MP)

>>TDD



(no data)

NOTE:
If the setting of the PRACH information results in that a combination of a signature, preamble scrambling code and subchannel corresponds to a RACH with different TFS and/or TFCS, then for that combination only the TFS/TFCS of the PRACH listed first is valid, where PRACHs listed in System Information Block type 5 shall be counted first.

11.3
Information element definitions
-- ***************************************************

--

--     PHYSICAL CHANNEL INFORMATION ELEMENTS (10.3.6)

--

***************************************************

AccessServiceClass-FDD ::=


SEQUENCE {


availableSignatureStartIndex

INTEGER (0..15),


availableSignatureEndIndex


INTEGER (0..15),


assignedSubChannelNumber


BIT STRING (SIZE(4))

}








AccessServiceClass-TDD ::=


SEQUENCE {

channelisationCodeIndices


BIT STRING
(SIZE(8))



OPTIONAL,


subchannelSize





CHOICE {



size1







NULL,
-- in size2, subch0 means bitstring '01' in the tabular, subch1 means bitsring '10'.


size2







ENUMERATED
(subch0, subch1)
OPTIONAL,


size4







BIT STRING
(SIZE(4))


OPTIONAL,


size8







BIT STRING
(SIZE(8))


OPTIONAL


}




}

ASCSetting-TDD ::=





SEQUENCE {


-- TABULAR: This is MD in tabular description


-- Default value is previous ASC


-- If this is the first ASC, the default value is all available channelisation codes and


-- all available sub-channels with subchannelSize=size1.

accessServiceClass-TDD




AccessServiceClass-TDD
OPTIONAL

}

ASCSetting-FDD ::=





SEQUENCE {


-- TABULAR: This is MD in tabular description


-- Default value is previous ASC


-- If this is the first ASC, the default value is all available signature and sub-channels


accessServiceClass-FDD




AccessServiceClass-FDD
OPTIONAL

}

.....

PRACH-Partitioning ::=



CHOICE {


fdd








SEQUENCE (SIZE (1..maxASC)) OF












ASCSetting-FDD,


tdd








SEQUENCE (SIZE (1..maxASC)) OF












ASCSetting-TDD
}


PRACH-RACH-Info ::=




SEQUENCE {


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




availableSignatures




AvailableSignatures,




availableSF






SF-PRACH,




preambleScramblingCodeWordNumber
PreambleScramblingCodeWordNumber,




puncturingLimit





PuncturingLimit,




availableSubChannelNumbers


AvailableSubChannelNumbers



},



tdd








SEQUENCE {




timeslot






TimeslotNumber,




channelisationCodeList



TDD-PRACH-CCodeList,




prach-Midamble





PRACH-Midamble



OPTIONAL



}


}

}
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