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5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. The PDCCH order or RRC optionally indicate a Random Access Preamble and PRACH resource.
Before the procedure can be initiated, the following information is assumed to be available:

-
the available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding RA-RNTIs.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group:

The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA [8]:

If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA - 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles - 1 from the set of 64 preambles as defined in [7].

If sizeOfRA-PreamblesGroupA is absent, there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles with index from 0 to numberOfRA-Preambles – 1.
-
the thresholds, messagePowerOffsetGroupB and MESSAGE_SIZE_GROUP_A, that are required for selecting one of the two groups of Random Access Preambles.

-
the RA response window size ra-ResponseWindowSize [8].
-
the power-ramping factor POWER_RAMP_STEP.

-
the parameter PREAMBLE_TRANS_MAX [integer > 0].

-
the initial preamble power PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER.
-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).

-
the maximum allowed transmission power Pmax.

-
the offset between preamble and the Msg3, DELTA_PREAMBLE_MSG3.
-
the parameter Maximum number of Msg3 HARQ transmissions. 

[Note that the above parameters may be updated from upper layers before each Random Access procedure is initiated.]

The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
set the backoff parameter value in the UE to 0 ms;

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE:
There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. 

5.1.2
Random Access Resource selection

The Random Access Resource selection procedure shall be performed as follows:

-
If the Random Access Preamble and the PRACH Mask Index have been explicitly signalled and the signalled random access preamble ID is not 000000:
-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than MESSAGE_SIZE_GROUP_A and if the pathloss is less than Pmax – PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER – DELTA_PREAMBLE_MSG3 – messagePowerOffsetGroupB, then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the PRACH Mask Index (see subclause 7.3) and the required delay for this selection (see subclause 6.1.1 in [2]) (a UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if the Random Access Preamble was explicitly signalled and the signalled random access preamble ID was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.
-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

Note:  If messagePowerOffsetGroupB is set to “minusinfinity”, the UE shall not consider the pathloss in selecting the preamble group.
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