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8.5.18
Selection of RACH TTI
8.5.18.1 
FDD Mode
In FDD mode, a RACH may employ either 10 or 20 ms TTI. The supported TTI is indicated as a semi-static parameter of the RACH Transport Format in system information. If in one cell RACHs for both 10 and 20 ms TTI are supported, the UE shall select an appropriate RACH according to the following rule:

The UE shall first check whether a RACH Transport Format is available which is suitable for the transmission of the current transport Block Set for both 10 and 20 ms TTI. The UE shall:

-
if the required transport format is available only for one particular TTI:

-
select this TTI;

-
identify the corresponding RACHs;

-
proceed with RACH selection as specified in subclause 8.6.6.2.

-
if the required transport format is available on both types of RACH, 10 and 20 ms TTI:

-
perform TTI selection as follows:

-
when the UE calculates the initial preamble transmit power ("Preamble_Initial_Power") as specified in subclause 8.5.7:

-
calculate a transmit power margin,


Margin = {min(Maximum allowed UL tx power, P_MAX) c)2)}
d /Pp-m + 10*log10(1 + (
max(Preamble_Initial_Power, 

Preamble_Initial_Power + 

where "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm), and P_MAX is the maximum RF output power of the UE (dBm). The margin shall be calculated for 10 ms TTI RACH message gain factors c.
d and 
NOTE:
the expression Preamble_Initial_Power + c)2) represents the total RACH message power if the message would be sent after the initial preamble.
d /Pp-m + 10*log10(1 + (
-
if the value of "Margin" calculated for RACH with 10 ms TTI is less than 6 dB:

-
select RACH with 20 ms TTI, and proceed as specified in subclause 8.6.6.2.

-
perform reselection of the RACH TTI only after successful transmission of one Transport Block Set. However in case L1 message transmission on PRACH has failed at least once while using 10 ms TTI, the UE may use the 20 ms TTI RACH for the retransmission. Handling of RACH Message transmission failure is part of general error handling procedure.
8.5.18.2 
TDD 1.28 Mcps Option

In the TDD 1.28 Mcps mode, a RACH may be assigned a 5, 10 or 20 ms TTI. If, in one cell, more than one RACH is defined a UE shall select the RACH that is to be used for each transmission according to the following rule:

· if only one RACH is assigned a transport format that is suitable for the transmission of the transport block set, then select this RACH and the RACH’s TTI,

· if more than one RACH is assigned a transport format that is suitable for the transmission of the transport block set, then select that which has the largest TTI. Should two or more RACH having the same TTI fulfil this criteria then randomly select between them. 
10.3.5.11
Semi-static Transport Format Information
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Transmission time interval
MP

Integer(5, 10, 20, 40, 80, dynamic)
In ms. The value dynamic is only used in TDD mode

Type of channel coding
MP

Enumerated(No coding, Convolutional, Turbo)


Coding Rate
CV-Coding

Enumerated(1/2, 1/3)


Rate matching attribute
MP

Integer(1..hiRM)


CRC size
MP

Integer(0, 8, 12, 16, 24)
in bits

Condition
Explanation

Coding
This IE is only present if IE "Type of channel coding" is "Convolutional" 

10.3.6.35a
FPACH info

NOTE:
Only for 1.28 Mcps TDD.

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

Timeslot number
MP

Integer(1..6)

REL-4

Channelization code
MP

Enumerated((16/1)..(16/16)

REL-4

Midamble Shift and burst type
MP

Midamble shift and burst type 10.3.6.41

REL-4

WT
MP

Integer(1..4)
The number of sub-frames, following the sub-frame in which the SYNC UL is transmitted, in which the FPACH can be transmitted.
REL-4
























10.3.6.52
PRACH info (for RACH)

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

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 [28]


>>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






>>CHOICE TDD option




REL-4

>>>3.84 Mcps TDD




REL-4

>>>>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


>>>1.28 Mcps TDD




REL-4

>>>>SYNC_UL info
MP

SYNC_UL info 10.3.6.?

REL-4

>>>>PRACH Definition
MP
1..<maxPRACH_FPACH


REL-4

>>>>>Timeslot number
MP

Timeslot number 10.3.6.84

REL-4

>>>>>Channelization Code
MP

 Enumerated((4/1)..(4/4),(8/1)..(8/8),(16/1)..(16/16)

REL-4

>>>>>Midamble Shift and burst type
MP

Midamble shift and burst type 10.3.6.41

REL-4

>>>>>FPACH info
MP

FPACH info 10.3.6.?

REL-4

>>PNBSCH allocation
OP

PNBSCH allocation 10.3.8.10a
Identifies frames used for cell synchronisation purposes
REL-4

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.
10.3.6.78a 
SYNC_UL info

NOTE:
Only for 1.28 Mcps TDD.

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

SYNC_UL codes bitmap
MP

Bitstring(8)
00000001 indicates code 0 can be used,10000001 indicates that codes 0 and 7 can be used.
REL-4

UL Target SIR
MP

Real(-11 .. 20 by step of 0.5)
In dB
REL-4

Power Ramping Step
MP

Integer(0,1,2,3)
In dB
REL-4

Max SYNC_UL Transmissions
MP

Integer(1,2,4,8)
Maximum numbers of SYNC_UL transmissions in a power ramping sequence.
REL-4

Mmax
MP

Integer(1..32)
Maximum number of synchronisation attempts.
REL-4

10.3.10
Multiplicity values and type constraint values

The following table includes constants that are either used as multi bounds (name starting with "max") or as high or low value in a type specification (name starting with "lo" or "hi"). Constants are specified only for values appearing more than once in the RRC specification. In case a constant is related to one or more other constants, an expression is included in the "value" column instead of the actual value.

Constant
Explanation
Value

CN information



maxCNdomains
Maximum number of CN domains
4

UTRAN mobility information



maxRAT
Maximum number or Radio Access Technologies
maxOtherRAT + 1

maxOtherRAT
Maximum number or other Radio Access Technologies
15

maxURA
Maximum number of URAs in a cell
8

maxInterSysMessages
Maximum number of Inter System Messages
4

maxRABsetup
Maximum number of RABs to be established
16

UE information



maxtransactions
Maximum number of parallel RRC transactions in downlink
25

maxPDCPalgoType
Maximum number of PDCP algorithm types
8

maxDRACclasses
Maximum number of UE classes which would require different DRAC parameters
8

maxFrequencybands
Maximum number of frequency bands supported by the UE as defined in 25.102
4

maxPage1
Number of UEs paged in the Paging Type 1 message
8

maxSystemCapability
Maximum number of system specific capabilities that can be requested in one message.
16

RB information



maxPredefConfig
Maximum number of predefined configurations
16

maxRB
Maximum number of RBs
32

maxSRBsetup
Maximum number of signalling RBs to be established 
8

maxRBperRAB
Maximum number of RBs per RAB
8

maxRBallRABs
Maximum number of non signalling RBs
27

maxRBMuxOptions
Maximum number of RB multiplexing options
8

maxLoCHperRLC
Maximum number of logical channels per RLC entity
2

MaxROHC-PacketSizes
Maximum number of packet sizes that are allowed to be produced by ROHC.
16

MaxROHC-Profiles
Maximum number of profiles supported by ROHC on a given RB.
8

TrCH information



maxTrCH
Maximum number of transport channels used in one direction (UL or DL)
32

maxTrCHpreconf
Maximum number of preconfigured Transport channels, per direction
16

maxCCTrCH
Maximum number of CCTrCHs
8

maxTF
Maximum number of different transport formats that can be included in the Transport format set for one transport channel
32

maxTF-CPCH
Maximum number of TFs in a CPCH set 
16

maxTFC
Maximum number of Transport Format Combinations
1024

maxTFCI-1-Combs
Maximum number of TFCI (field 1) combinations
512

maxTFCI-2-Combs
Maximum number of TFCI (field 2) combinations
512

maxCPCHsets
Maximum number of CPCH sets per cell
16

maxSIBperMsg
Maximum number of complete system information blocks per SYSTEM INFORMATION message
16

maxSIB
Maximum number of references to other system information blocks.
32

maxSIB-FACH
Maximum number of references to system information blocks on the FACH
8

PhyCH information



maxSubCh
Maximum number of sub-channels on PRACH
12

maxPCPCH-APsubCH
Maximum number of available sub-channels for AP signature on PCPCH
12

maxPCPCH-CDsubCH
Maximum number of available sub-channels for CD signature on PCPCH
12

maxSig
Maximum number of signatures on PRACH 
16

maxPCPCH-APsig
Maximum number of available signatures for AP on PCPCH
16

maxPCPCH-CDsig
Maximum number of available signatures for CD on PCPCH
16

maxAC
Maximum number of access classes
16

maxASC
Maximum number of access service classes
8

maxASCmap
Maximum number of access class to access service classes mappings
7

maxASCpersist
Maximum number of access service classes for which persistence scaling factors are specified
6

maxPRACH
Maximum number of PRACHs in a cell
16 

MaxPRACH_FPACH
Maximum number of PRACH / FPACH pairs in a cell (1.28 Mcps TDD)
8

maxFACHPCH
Maximum number of FACHs and PCHs mapped onto one secondary CCPCHs
8

maxRL
Maximum number of radio links
8

maxSCCPCH
Maximum number of secondary CCPCHs per cell
16

maxDPDCH-UL
Maximum number of DPDCHs per cell
6

maxDPCH-DLchan
Maximum number of channelisation codes used for DL DPCH

8

maxDPCHcodesPerTS
Maximum number of codes for one timeslots (TDD)
16

maxPUSCH
Maximum number of PUSCHs
(8)

maxPDSCH
Maximum number of PDSCHs
8

maxPDSCHcodes
Maximum number of codes for PDSCH
16

maxPDSCH-TFCIgroups
Maximum number of TFCI groups for PDSCH
256

maxPDSCHcodeGroups
Maximum number of code groups for PDSCH
256

maxPCPCHs
Maximum number of PCPCH channels in a CPCH Set
64

maxPCPCH-SF
Maximum number of available SFs on PCPCH
7

maxTS
Maximum number of timeslots used in one direction (UL or DL)
6 (1.28 Mcps TDD)
14 (3.84 Mcps TDD)

HiPUSCHIdentities
Maximum number of PDSCH Identities
64

HiPDSCHIdentities
Maximum number of PDSCH Identities
64

Measurement information



maxTGPS
Maximum number of transmission gap pattern sequences 
6

maxAdditionalMeas
Maximum number of additional measurements for a given measurement identity
4

maxMeasEvent
Maximum number of events that can be listed in measurement reporting criteria
8

maxMeasParEvent
Maximum number of measurement parameters (e.g. thresholds) per event
2

maxMeasIntervals
Maximum number of intervals that define the mapping function between the measurements for the cell quality Q of a cell and the representing quality value
1

maxCellMeas
Maximum number of cells to measure
32

maxReportedGSMCells
Maximum number of GSM cells to be reported
6

maxFreq
Maximum number of frequencies to measure
8

maxSat
Maximum number of satellites to measure
16

HiRM
Maximum number that could be set as rate matching attribute for a transport channel
256

Frequency information



maxFDDFreqList
Maximum number of FDD carrier frequencies to be stored in USIM
4 

maxTDDFreqList
Maximum number of TDD carrier frequencies to be stored in USIM
4

maxFDDFreqCellList
Maximum number of neighbouring FDD cells to be stored in USIM
32

maxTDDFreqCellList
Maximum number of neighbouring TDD cells to be stored in USIM
32

maxGSMCellList
Maximum number of GSM cells to be stored in USIM
32

Other information



maxNumGSMFreqRanges
Maximum number of GSM Frequency Ranges to store
32

maxNumFDDFreqs
Maximum number of FDD centre frequencies to store
8

maxNumTDDFreqs
Maximum number of TDD centre frequencies to store
8

maxNumCDMA200Freqs
Maximum number of CDMA2000 centre frequencies to store
8
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