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<Start of modified section>
5
MAC procedures
5.1
Random Access procedure
5.1.1
Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, by beam failure indication from lower layer, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000. 
NOTE 1:
If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-
ra-PreambleInitialReceivedTargetPower: initial preamble power;
-
rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-
ra-PreamblePowerRampingStep: the power-ramping factor;
-
ra-PreambleIndex: Random Access Preamble;
-
ra-PreambleTx-Max: the maximum number of preamble transmission;




-
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA in each group (SpCell only);
-
numberOfCBRA-Preambles in each group (SpCell only): the number of contention-based preambles within numberOfRA-Preambles
-
ra-SSBsPerRACHOccasion: the number of SS blocks per PRACH occasion in a single PRACH resource.
NOTE 2:
For each frequency multiplexed PRACH occasion, SSB index is the SS block’s index within the PRACH resource; SSBs are indexed sequentially from 0 to ra-SSBsPerRACHOccasion – 1;
-
If numberOfRA-PreamblesGroupA is equal to numberOfRA-Preambles, there is no Random Access Preambles group B.
-
The preambles in Random Access Preamble group A associated with an SSB are the preambles startIndexRA-PreambleGroupA + numberOfRA-Preambles × SSB index to startIndexRA-PreambleGroupA + numberOfRA-Preambles × SSB index + numberOfRA-PreamblesGroupA – 1.

-
The preambles in Random Access Preamble group B associated with an SSB, if exists, are the preambles startIndexRA-PreambleGroupA + numberOfRA-Preambles × SSB index + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles × SSB index + numberOfRA-Preambles – 1;

-
if Random Access Preambles group B exists:

-
ra-Msg3SizeGroupA (per cell): the threshold to determine the groups of Random Access Preambles;
-
the set of Random Access Preambles for SI request and corresponding PRACH resource(s), if any;
-
the set of Random Access Preambles for beam failure recovery request and corresponding PRACH resource(s), if any;
-
ra-ResponseWindow: the time window to monitor RA response(s);
-
bfr-ResponseWindow: the time window to monitor response(s) on beam failure recovery request;
-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).

In addition, the following information for related Serving Cell is assumed to be available for UEs:

-
if Random Access Preambles group B exists:

-
if the MAC Entity is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:

-
PCMAX,c_SUL: the configured UE transmitted power of the SUL carrier;

-
else:

-
PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.

The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;
-
PREAMBLE_TRANSMISSION_COUNTER;
-
PREAMBLE_POWER_RAMPING_COUNTER;
-
PREAMBLE_RECEIVED_TARGET_POWER;
-
PREAMBLE_BACKOFF;
-
PCMAX;
-
TEMPORARY_C-RNTI.
When the Random Access procedure is initiated, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>
set the PREAMBLE_BACKOFF to 0 ms;
1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure;
1>
else if the carrir to use for the Random Access procedure is not explicitly signalled; and

1>
if the cell for the Random Access procedure is configured with supplementaryUplink; and
1>
if the RSRP of the downlink pathloss reference is less than sul-RSRP-Threshold:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,c_SUL;
1>
else:

2>
select the normal carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,c;
1>
if the association between Random Access Preambles or PRACH occasions and SS blocks is configured, SS blocks are mapped to PRACH resources and random access preambles as follows:
2>
if multiple frequency multiplexed RACH occasions are configured and they are configured to map to a single SS block in a given PRACH occasion:
3>
SS blocks are mapped sequentially in the time domain in the order of PRACH occasions. SS blocks are not mapped to preambles;
2>
else, SS blocks are mapped to Random Access preambles and PRACH resources in the following order:
i. In the order of increasing preamble indices in single RACH occasion and then

ii. In the order of increasing the number of frequency multiplexed RACH occasions and then

iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot

iv. In the order of increasing the number of RACH slots
1>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
<End of modified section>
