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Document for: Decision

In TS 25.211 v3.4.0, it is written “The message part length can be determined from the used signature and/or access slot, as
configured by higher layers.”. However, determination of the message lengthis not clear from this sentence and there may
be some confusion on how thisrelated to the TTI of the RACH transport channel mapped onto the selected PRACH. In fact,
the message length is equal to the TTI Iength of the RACH Transport Channel in use. This TTI length is part of the PRACH
information provided by RRC in System Information message. Thus, the following formulation is proposed instead of the
current one.

“ The message part length is equal to the Transmission Time Interval of the RACH Transport channel in use. This TTI length
is configured by higher layers.”
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5.2.2 Common uplink physical channels

5.2.2.1 Physical Random Access Channel (PRACH)

The Physical Random Access Channel (PRACH) is used to carry the RACH.

52211 Overall structure of random-access transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start the random-access transmission at the beginning of a number of well-defined time interval's, denoted access slots.
There are 15 access slots per two frames and they are spaced 5120 chips apart, see figure 3. The timing of the access
slots and the acquisition indication is described in subclause 7.3. Information on what access slots are available for

random-access transmission is given by higher layers.
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Figure 3: RACH access slot numbers and their spacing

The structure of the random-access transmission is shown in figure 4. The random-access transmission consists of one
or several preambles of length 4096 chips and a message of length 10 ms or 20 ms.
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Figure 4: Structure of the random-access transmission

5.2.2.1.2 RACH preamble part

Each preambleis of length 4096 chips and consists of 256 repetitions of a signature of length 16 chips. Therearea

maximum of 16 available signatures, see [4] for more details.
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RACH message part

Figure 5 shows the structure of the random-access message part radio frame. The 10 ms message part radio frameis
split into 15 slots, each of length T = 2560 chips. Each slot consists of two parts, a data part to which the RACH
transport channel is mapped and a control part that carries Layer 1 control information. The data and control parts are
transmitted in parallel. A 10 ms message part consists of one message part radio frame, while a 20 ms message part
consists of two consecutive 10 ms message part radio frames. The message part lengthis equal to the Transmission

Time Interval of the RACH Transport channel in use. This TTI length iscan-be determinedfromthe used signature

and/oraccessslot—as configured by higher layers.

The data part consists of 10* 2 bits, where k=0,1,2,3. This corresponds to a spreading factor of 256, 128, 64, and 32
respectively for the message data part.

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits.
This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in table 8.
Thetotal number of TFCI bitsin the randomaccess message is 15*2 = 30. The TFCI of aradio frame indicates the
transport format of the RACH transport channel mapped to the simultaneously transmitted message part radio frame. In
case of a20 ms PRACH message part, the TFCI is repeated in the second radio frame.
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Figure 5: Structure of the random-access message part radio frame
Table 6: Random-access message data fields
Slot Format Channel Bit Channel SF Bits/ Bits/ Ndata
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
Table 7: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npiot [ Nrral
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2
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Table 8: Pilot bit patterns for RACH message part with Nyt
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