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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss user plane issues on PRACH coverage enhancements and focus on the Random Access procedure, including Random Access resources set selection, Random Access Preamble transmission, Random Access Response reception, fallback, etc.
2. Discussion
2.1 Random Access resources set selection 
When a Random Access procedure is triggered, the UE first selects carrier and BWP, and then selects the set of Random Access resources for the Random Access procedure. There are the following three steps on selecting the set of Random Access resources.
Step 1: Determine which features are applicable for the current Random Access procedure;
Step 2: Determine which sets of Random Access resources are available for the features identified in step 1;
Step 3: Select one set of Random Access resources in the sets identified in step 2.
In the last RAN2 meeting, the following agreement was achieved. Since Msg1 repetition with different repetition number {2, 4, 8} are treated as a separate feature, it will impact the MAC spec on the above three steps.
	RAN2#121bis agreement
Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE).


· [bookmark: OLE_LINK4]Determine whether Msg1 repetition is applicable for the current Random Access procedure
[bookmark: OLE_LINK1]RAN1 has made the following agreement in RAN1#111, at least the RSRP threshold(s) are used to determine whether Msg1 repetition is applicable for the current Random Access procedure.  
	RAN1#111 agreement
For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.


Even if there may be other conditions to be agreed in the future for triggering Msg1 repetition, here we can still discuss the RSRP threshold first. In clause 5.1.b in MAC spec, it states that how to determine whether a feature is applicable for the current RA procedure. Similar as other features, whether Msg1 repetition is applicable for the current Random Access procedure needs to be specified in this clause. 
We know for Msg3 repetition, if both RA resources set with Msg3 repetition and RA resources set without Msg3 repetition are configured in one BWP, a configured RSRP threshold is used for determine whether to trigger Msg3 repetition. If only RA resources set with Msg3 repetition is configured in one BWP, the UE assumes Msg3 repetition is applicable for the current Random Access procedure. We think the same process also is applicable for Msg1 repetition.
To be more specific, if the BWP selected for Random Access procedure is configured with the set(s) of Random Access resources with Msg1 repetition indication and the RSRP of the downlink pathloss reference is less than the RSRP threshold (if configured ), Msg1 repetition with the corresponding repetition number is applicable for the current Random Access procedure. 
Furthermore, if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with Msg1 repetition indication and RSRP threshold is not configured, Msg1 repetition with the corresponding repetition number is applicable for the current Random Access procedure.
Also we give a sample description on the applicability of Msg1 repetition in Annex for companies to check.
Proposal 1: Similar to MSG3 repetition, MAC will determine applicability of MSG1 repetition (and the repetition number) based on the RSRP threshold (if configured).
· Determine whether a set of Random Access resources is available for Msg1 repetition
For Msg3 repetition, the UE considers the Random Access resources set with Msg3 repetition as not available for the Random Access procedure if Msg3 repetition is not applicable. The same process is also applicable for Msg1 repetition. That is, the Random Access resources set with Msg1 repetition is considered as not available for the Random Access procedure if Msg1 repetition is not applicable.
Also we give a sample description on the availability of the set of Random Access resources with Msg1 repetitionin in Annex for companies to check.
Proposal 2: RAN2 to confirm the Random Access resources set with Msg1 repetition is considered as not available for the Random Access procedure if Msg1 repetition is not applicable.
· Msg1 repetition prioritization
As highlighted below, we know different features shall be configured with different feature priority. RAN2 agreed Msg1 repetition with different repetition number {2, 4, 8} are treated as a separate feature in the last meeting, so the key issue is whether these features with different repetition numbers have different or the same feature priority.
	featurePriorities
Indicates priorities for features, such as RedCap, Slicing, SDT and MSG3-Repetitions for Coverage Enhancements. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.


If the features with different Msg1 repetition numbers have different feature priority, there is no MAC spec impact. However, if the features with different Msg1 repetition numbers have the same feature priority, there will be an impact on MAC spec in clause 5.1.1d, since the description in clause 5.1.1d is only applicable to the scenario that different features have different priority.
Proposal 3: If the features with different Msg1 repetition numbers have the same feature priority, there will be an impact on MAC spec in clause 5.1.1d.
[bookmark: OLE_LINK16]2.2 Random Access Preamble transmission 
· power ramping
Based on the following RAN1 agreement from RAN1#112, transmission power ramping is not applied within one RACH attempt for MSG1 repetition.
	For multiple PRACH transmissions with same Tx beam in one RACH attempt, transmission power ramping is not applied within one RACH attempt.


[bookmark: OLE_LINK10][bookmark: OLE_LINK9]According to the current spec 38.321 as below, the highlighted description needs to be modified to accommodate Msg1 repetition, since the SSB selected can’t be changed during multiple msg1 repetition transmissions in one attempt, and it will cause transmission power ramping within one RACH attempt. It is conflicting to RAN1 agreement. Therefore, considering Msg1 repetition, the additional condition is added for determining whether to increase power in clause 5.1.3.
	5.1.3 Random Access Preamble transmission
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if not in the one RACH attempt with Msg1 repetitions and SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
1>	except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX, and PREAMBLE_RECEIVED_TARGET_POWER.


Proposal 4: To clarify in clause 5.1.3 that power ramping is not applicable to multiple RACH preamble transmissions in one RACH attempt (e.g. the same power is used for Msg1 repetitions). 
· RA-RNTI
[bookmark: OLE_LINK2]How to calculate the RA-RNTI for Msg1 repetition, it is up to RAN1 and is FFS as far as now. So we can wait for RAN1 decision.
Observation 1: RAN2 to wait for RAN1 decision on how to calculate the RA-RNTI for Msg1 repetition.
2.3 Random Access Response reception
· RAR window
Based on the following RAN1 agreements, only one RAR window is supported for RAR monitoring for one RACH attempt for Msg1 repetition, and the starting point of RAR window is after the last symbol of the last valid RO in the RO group.
	RAN1#112bis agreement
The starting point of RAR window is after the last symbol of the last valid RO in the RO group corresponding to the multiple PRACH transmissions.
Note: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.
RAN1#112 agreement
[bookmark: OLE_LINK11]For multiple PRACH transmissions with same Tx beam, only one RAR window is supported for RAR monitoring for one RACH attempt.


As specified highlighted below, RAN2 needs to clarify that the end of the Random Access Preamble transmission refers to finish one RACH attempt for MSG1 repetition. So, considering Msg1 repetition, the wording “the end of the Random Access Preamble transmission” can be modified to “the end of the Random Access Preamble transmission or the end of multiple preamble repetition transmissions in one attempt” in clause 5.1.4.
	[bookmark: _Toc124525389]5.1.4  Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
      //omit
1>	else:
2> if the Random Access Preamble was transmitted on a non-terrestrial network:
3> start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2> else:
3> start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission or the end of multiple preamble repetition transmissions in one attempt.
2> monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.


Proposal 5: Considering Msg1 repetition, the wording “the end of the Random Access Preamble transmission” can be modified to “the end of the Random Access Preamble transmission or the end of multiple preamble repetition transmissions in one attempt” in clause 5.1.4.
2.4 RA fallback case 
In the last RAN2 meeting, the following agreement was achieved.
	Agreements
· RAN2 will not support the fallback from legacy RA to Msg1 repetition and vice versa; Other fall back scenarios are FFS


Except for the above case, the following fallback case can be discussed further. 
· Case 1: Fallback from Msg1 repetition with lower number to Msg1 repetition with higher number;
· Case 2: Fallback from 2-step RA to 4-step RA with Msg1 repetition;
· Case 3: Fallback from CFRA to CBRA with Msg1 repetition.
Firstly, we need to clarify that supporting the above fallback cases requires to reselect the Random Access resources set, since Msg1 repetition is a new feature and Msg1 repetition with different repetition number is a separate feature, and we know if the feature is modified, it is necessary to reselect the Random Access resources set. However, reselecting the Random Access resources set upon RA failure is not supported in the current MAC spec. As highlighted below, it states that only selecting the Random Access resource is performed upon RA failure.  
	5.1.4	Random Access Response reception
2>	if the Random Access procedure is not completed:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	if the criteria (as defined in clause 5.1.2) to select contention-free Random Access Resources is met during the backoff time:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
3>	else if the Random Access procedure for an SCell is performed on uplink carrier where pusch-Config is not configured:
4>	delay the subsequent Random Access transmission until the Random Access Procedure is triggered by a PDCCH order with the same ra-PreambleIndex, ra-ssb-OccasionMaskIndex, and UL/SUL indicator TS 38.212 [9].
3>	else:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.



	5.1.5    Contention Resolution
2>	if the Random Access procedure is not completed:
3>	if the RA_TYPE is set to 4-stepRA:
4>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
4>	if the criteria (as defined in clause 5.1.2) to select contention-free Random Access Resources is met during the backoff time:
5>	perform the Random Access Resource selection procedure (see clause 5.1.2);
4>	else:
5>	perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.


[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Further checking the MAC spec, if wanting to support fallback case, the UE needs to reselect the set of Random Access resources, and to perform RA type selection, and to perform initialization of variables specific to Random Access type, then to perform the Random Access Resource selection procedure (see clause 5.1.2). 
Overall, three additional steps (i.e., resources set selection, RA type selection, and resources initialization) need to be added upon RA procedure failure for supporting fallback case. So, it will introduce a lot of complexity.
[bookmark: OLE_LINK3][bookmark: OLE_LINK5]Secondly, for case 2, when RA failure occurs for 2-step RA, it will fallback to 4-step RA. However, we have agreed not to support fallback from 4-step RA to 4-step RA with Msg1 repetition. So, we can’t find a strong necessity to support fallback from 2-step RA to 4-step RA with Msg1 repetition. Case 3 is similar as case 2.
So, we suggest not to support any fallback case related to Msg1 repetition.
[bookmark: OLE_LINK13]Proposal 6: RAN2 to confirm not to support any fallback case related to Msg1 repetition.
3. Conclusion
Based on the above discussion, we propose the following observations and proposals: 
Observation 1: RAN2 to wait for RAN1 decision on how to calculate the RA-RNTI for Msg1 repetition.
Proposal 1: Similar to MSG3 repetition, MAC will determine applicability of MSG1 repetition (and the repetition number) based on the RSRP threshold (if configured).
Proposal 2: RAN2 to confirm the Random Access resources set with Msg1 repetition is considered as not available for the Random Access procedure if Msg1 repetition is not applicable.
Proposal 3: If the features with different Msg1 repetition numbers have the same feature priority, there will be an impact on MAC spec in clause 5.1.1d.
Proposal 4: To clarify in clause 5.1.3 that power ramping is not applicable to multiple RACH preamble transmissions in one RACH attempt (e.g. the same power is used for Msg1 repetitions). 
Proposal 5: Considering Msg1 repetition, the wording “the end of the Random Access Preamble transmission” can be modified to “the end of the Random Access Preamble transmission or the end of multiple preamble repetition transmissions in one attempt” in clause 5.1.4.s
Proposal 6: RAN2 to confirm not to support any fallback case related to Msg1 repetition.
4. Reference 
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5. Annex 
Draft TP for configuring Msg1 repetition in RACH partition.
[bookmark: _Toc131023375][bookmark: _Toc52751994][bookmark: _Toc37296173][bookmark: _Toc52796456][bookmark: _Toc29239818][bookmark: _Toc46490299]5	MAC procedures
[bookmark: _Toc46490300][bookmark: _Toc29239819][bookmark: _Toc52796457][bookmark: _Toc131023376][bookmark: _Toc37296174][bookmark: _Toc52751995]5.1	Random Access procedure
[bookmark: _Toc131023379][bookmark: _Toc83661025][bookmark: _Toc29239821][bookmark: _Toc37296177][bookmark: _Toc52751998][bookmark: _Toc46490303][bookmark: _Toc52796460][bookmark: OLE_LINK6]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
1>	if the BWP selected for Random Access procedure is configured with the set(s) of Random Access resources with msg1-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1; or
1> if the BWP selected for Random Access procedure is configured with the set(s) of Random Access resources with msg1-Repetitions set to true and rsrp-ThresholdMsg1 is not configured:
2> assume Msg1 repetition with the corresponding repetition number is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg1 repetition is not applicable for the current Random Access procedure.
1>	if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>	if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>	assume Msg3 repetition is applicable for the current Random Access procedure.
1>	else:
2>	assume Msg3 repetition is not applicable for the current Random Access procedure.
NOTE 1:	Void.
1>	if contention-free Random Access Resources have not been provided for this Random Access procedure and one or more of the features including RedCap and/or Slicing and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
NOTE 2: The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of NSAG-ID is determined by upper layers when the Random Access procedure is initiated. The applicability of RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
2>	if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):
3>	select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.
2>	else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:
3>	select this set of Random Access resources for this Random Access procedure.
2>	else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):
3>	select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.
[bookmark: _Toc131023380]5.1.1c	Availability of the set of Random Access resources
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if redCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
1>	if smallData is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for SDT.
1>	if NSAG-List is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for any one of the NSAG-ID(s) in the NSAG-List.
1>	if msg1-Repetitions is set to true for a set of Random Access resources:
2> consider the set of Random Access resources as not available for the Random Access procedure if Msg1 repetition is not applicable.
1>	if msg3-Repetitions is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if Msg3 repetition is not applicable.
1>	if a set of Random Access resources is not configured with FeatureCombination:
2>	consider the set of Random Access resources to not associated with any feature.
[bookmark: _Toc131023381]5.1.1d	Selection of the set of Random Access resources based on feature prioritization
The MAC entity shall:
1>	among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].
1>	if a single set of Random Access resources is identified:
2>	select this set of Random Access resources.
1>	else if more than one set of Random Access resources is identified:
2>	repeat the procedure taking as an input the identified sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
1>	else (i.e. no set of Random Access resources is identified):
[bookmark: _Toc29239822]2>	repeat the procedure taking as an input the previous identified available sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
[bookmark: _Toc131023384]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if not in the one RACH attempt with Msg1 repetitions and SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
1>	except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX, and PREAMBLE_RECEIVED_TARGET_POWER.
1>	if LBT failure indication is received from lower layers for this Random Access Preamble transmission:
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure (see clause 5.1.2).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	if the Random Access Preamble is transmitted on the SpCell:
5>	indicate a Random Access problem to upper layers;
5>	if this Random Access procedure was triggered for SI request:
6>	consider the Random Access procedure unsuccessfully completed.
4>	else if the Random Access Preamble is transmitted on an SCell:
5>	consider the Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
	RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] for μ = {0, 1, 2, 3}, and for μ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).
[bookmark: _Toc46490307][bookmark: _Toc29239823][bookmark: _Toc131023386][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc37296181]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission or the end of multiple preamble repetition transmissions in one attempt.
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission on the search space indicated by recoverySearchSpaceId is received from lower layers on the Serving Cell where the preamble was transmitted; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.
1>	else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a MAC subPDU with Backoff Indicator:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see clause 5.1.3):
3>	consider this Random Access Response reception successful.
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes a MAC subPDU with RAPID only:
4>	consider this Random Access procedure successfully completed;
4>	indicate the reception of an acknowledgement for SI request to upper layers.
3>	else:
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Random Access procedure for an SCell is performed on uplink carrier where pusch-Config is not configured:
6>	ignore the received UL grant.
5>	else:
6>	process the received UL grant value and indicate it to the lower layers.
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
6>	if the Random Access procedure was initiated for SpCell beam failure recovery and spCell-BFR-CBRA with value true is configured:
7>	if there is at least one Serving Cell of this MAC entity configured with two BFD-RS sets:
8>	indicate to the Multiplexing and assembly entity to include an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE in the subsequent uplink transmission.
7>	else:
8>	indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
6>	else if the Random Access procedure was initiated for beam failure recovery of both BFD-RS sets of SpCell:
7>	indicate to the Multiplexing and assembly entity to include an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE in the subsequent uplink transmission.
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
NOTE:	If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.
1>	if ra-ResponseWindow configured in BeamFailureRecoveryConfig expires and if a PDCCH transmission on the search space indicated by recoverySearchSpaceId addressed to the C-RNTI has not been received on the Serving Cell where the preamble was transmitted; or
1>	if ra-ResponseWindow configured in RACH-ConfigCommon expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
4>	if this Random Access procedure was triggered for SI request:
5>	consider the Random Access procedure unsuccessfully completed.
3>	else if the Random Access Preamble is transmitted on an SCell:
4>	consider the Random Access procedure unsuccessfully completed.
2>	if the Random Access procedure is not completed:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	if the criteria (as defined in clause 5.1.2) to select contention-free Random Access Resources is met during the backoff time:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
3>	else if the Random Access procedure for an SCell is performed on uplink carrier where pusch-Config is not configured:
4>	delay the subsequent Random Access transmission until the Random Access Procedure is triggered by a PDCCH order with the same ra-PreambleIndex, ra-ssb-OccasionMaskIndex, and UL/SUL indicator TS 38.212 [9].
3>	else:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.
The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response reception.
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