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6  Random access procedure

Prior to initiation of the non-synchronized physical random access procedure, Layer 1 shall receive the following information from the higher layers:

1. Random access channel parameters (PRACH configuration, frequency position and preamble format)

2. Parameters for determining the root sequences and their cyclic shifts in the preamble sequence set for the cell (index to root sequence table, cyclic shift (
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), and set type (unrestricted or restricted set))
6.1
Physical non-synchronized random access procedure
From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access preamble and random access response.  The remaining messages are scheduled for transmission by the higher layer on the shared data channel and are not considered part of the L1 random access procedure.  A random access channel occupies 6 resource blocks in a subframe or set of consecutive subframes reserved for random access preamble transmissions. The eNodeB is not prohibited from scheduling data in the resource blocks reserved for random access channel preamble transmission.

The following steps are required for the L1 random access procedure:

1. Layer 1 procedure is triggered upon request of a preamble transmission by higher layers.

2. A preamble index, a target preamble received power (PREAMBLE_RECEIVED_TARGET_POWER), a corresponding RA-RNTI and a PRACH resource are indicated by higher layers as part of the request.

3. A preamble transmission power PPRACH is determined as 
PPRACH = min{Pmax,  PREAMBLE_RECEIVED_TARGET_POWER + PL}, where Pmax is the maximum allowed power that depends on the UE power class and PL is the downlink pathloss estimate calculated in the UE.

4. A preamble sequence is selected from the preamble sequence set using the preamble index.

5. A single preamble is transmitted using the selected preamble sequence with transmission power PPRACH on the indicated PRACH resource.

6. Detection of a PDCCH with the indicated RA-RNTI is attempted during a window controlled by higher layers (see [8], clause 5.1.4). If detected, the corresponding PDSCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the 20-bit UL-SCH grant to the physical layer, which is processed according to section 6.2.
7. 
6.1.1
Timing

6.1.1.1
Synchronized
6.1.1.2
Unsynchronized
6.2
Random Access Response Grant

The higher layers indicate the 20-bit Random Access Response to the physical layer. The content of these 20 bits starting with the MSB and ending with the LSB are as follows:

- Hopping flag – 1 bit

- Fixed size resource block assignment – 10 bits

- Truncated modulation and coding scheme – 4 bits

- TPC command for scheduled PUSCH – 3 bits

- UL delay – 1 bit

- CQI request – 1 bit
The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a corresponding Random Access Response Grant is set as 1, otherwise no PUSCH frequency hopping is performed.  When the hopping flag is set, the UE shall perform PUSCH hopping as indicated via the fixed size resource block assignment detailed below, 



The fixed size resource block assignment field is interpreted as follows:

if 
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Truncate the fixed size resource block assignment to its b least significant bits, where 
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, and interpret the truncated resource block assignment according to the rules for a regular DCI format 0
else 

Insert b most significant bits with value set to ‘0’ after the NUL_hop hopping bits in the fixed size resource block assignment, where 
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, and interpret the expanded resource block assignment according to the rules for a regular DCI format 0

end if

The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 15 in Table 8.6.1-1.
The TPC command shall be used for setting the power of the PUSCH, and is interpreted according to Table 6.2-1.
Table 6.2-1: TPC Command for Scheduled PUSCH
	TPC Command
	Value (in dB)

	0
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	


The UL delay applies for both TDD and FDD. If this field is set to 0 the UE shall upon detection of a Random Access Response grant in subframe n transmit the corresponding PUSCH transmission in subframe n+k, where k is the first available UL subframe for PUSCH transmission, such that k>3. If the UL delay field is set to 1, UE shall postpone the PUSCH transmission to the first available subframe after the subframe n+k. 
A UE shall perform aperiodic CQI, PMI and RI reporting using the PUSCH upon receiving the CQI request indication sent in the scheduling grant.  
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