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Introduction
According to [1], RAN4 agreed to create a new clause in TS 38.133 [3] to include the requirements of random access in NR-U. However, the specific requirements were not discussed in RAN4 until the last RAN4 meeting, RAN4 97e. In this document, we discuss our views on the differences between the random access procedure in NR and NR-U and discuss how they could be captured in the specification.
Agreements in RAN4 97e:
	Random Access
· Specification structure for section 6.2.2A
· 6.2.2A Random access with CCA
· 6.2.2A.1 Introduction
· 6.2.2A.2 Requirements [at least for 4-step RA]
· FFS: whether 6.2.2A.2 covers only 4-step RA or (if RAN4 will specify requirements for 2-step for NR-U) 6.2.2A.2 is further split to cover 4-step and 2-step RA or a separate section on the same level (e.g. 6.2.2A.3) is introduced for 2-step RA requirements
· 4-step RA type
· The requirements are not the same as in Rel-15
· The requirements will include requirements for contention-based and non-contention based RA
· 2-step RA type
· FFS: RAN4 will define in Rel-16 NR-U RA requirements for 2-step RA
· RAN4 will investigate and discuss in RAN4#98-e the impacts of 2-step RA on other sections/requirements




Specification Structure
In our view, the specification structure for clause 6.2.2A should follow the same specification structure as the requirements in clause 6.2.2, to maintain the consistency of the specification.
[bookmark: _Hlk56751156]The specification structure for clause 6.2.2A shall follow the structure of clause 6.2.2. 4-step RA type requirements shall be specified in clause 6.2.2A.2. Requirements for 2-step RA type, if RAN4 agrees to define those requirements in Rel-16, shall be introduced in clause 6.2.2A.3.
For the 4-step RA type requirements, consider the following specification structure:
	6.2.2A Random access with CCA

	6.2.2A.1 Introduction

	6.2.2A.2 Requirements for 4-step RA type with CCA

	6.2.2A.2.1 Contention based random access

	6.2.2A.2.1.1 Correct behaviour when transmitting Random Access Preamble

	6.2.2A.2.1.2 Correct behaviour when receiving Random Access Response

	6.2.2A.2.1.3 Correct behaviour when not receiving Random Access Response

	6.2.2A.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission

	6.2.2A.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI

	6.2.2A.2.1.6 Correct behaviour when contention Resolution timer expires

	6.2.2A.2.2 Non-contention based random access

	6.2.2A.2.2.1 Correct behaviour when transmitting Random Access Preamble

	6.2.2A.2.2.2 Correct behaviour when receiving Random Access Response

	6.2.2A.2.2.3 Correct behaviour when not receiving Random Access Response



For the 2-step RA type requirements, if agreed to be included in Rel-16, RAN4 to adopt the following specification structure:
	6.2.2A.3 Requirements for 2-step RA type with CCA


	6.2.2A.3.1 Contention based random access

	6.2.2A.3.1.1 Correct behaviour when transmitting MsgA

	6.2.2A.3.1.2 Correct behaviour when receiving MsgB


	6.2.2A.3.1.3 Correct behaviour when not receiving MsgB

	6.2.2A.3.2 Non-contention based random access

	6.2.2A.3.2.1 Correct behaviour when transmitting MsgA


	6.2.2A.3.2.2 Correct behaviour when receiving MsgB 


	6.2.2A.3.2.3 Correct behaviour when not receiving MsgB



[bookmark: _Ref31793955]4-step RA type requirements in NR-U
In the last RAN4 meeting, it was agreed that the requirements for 4-step RA type in NR-U are not the same as NR requirements in in Rel-15. In order to capture the effect of LBT in the 4-step RA procedure, RAN2 captured it in clause 5.1.3 in TS 38.321, copied below for convenience: 
	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 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).



[bookmark: _Hlk31794208]We understand that the expected UE behaviour will be different in the presence of UL LBT failure during the random access procedure. Furthermore, if RAN4 agrees to specify RRM test cases with UL LBT failure, this should also be discussed in the RRM performance test cases. In our view, the impact of the new behaviour would be only on the transmission of the PRACH, and on the transmission of the PUSCH in case of 2-step RA type, so the corresponding behaviour for the reception of the Random Access Response, message over Temporary C-RNTI would be the same as in the baseline NR.
Observation 1: The difference between the 4-step RA type in Rel-15 NR and Rel-16 NR-U is the listen before talk (LBT). The UE behaviour during random access procedure will be different from baseline NR requirements, if the UE is blocked by LBT failure for the transmission of the preamble. Additionally, the behaviour is also different depending on the configuration of lbt-FailureRecoveryConfig. 

This behaviour needs to be tested, therefore it should be considered in NR-U Core requirements.
The effect of UL LBT failure shall be taken into account in the 4-step RA type requirements in RAN4. 
Additionally, based on the configuration of lbt-FailureRecoveryConfig and on the indication of LBT failures, RAN2 has created an UL LBT recovery procedure, which is also triggered by UL CCA failures during the random access. Our view is that the requirements of this procedure are already described in clause 8.6.4 “BWP switch delay on Consistent UL LBT recovery” in TS 38.133 and it is not necessary to describe it on the random access clause. However, the random access clause should specify the correct behavior when the UL CCA fails for the transmission of the random access preamble in 4-step RA type, considering the differences between the cases in which lbt-FailureRecoveryConfig is configured and is not configured and PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1.
For 4-step RA type requirements, the UE behaviour in case of UL LBT failure shall be described when lbt-FailureRecoveryConfig is configured and not configured.
These proposed changes are summarized in Table 1, for 4-step RA type, and on table 2 for 2-step RA type. These modifications are implemented in the CR submitted in [4]. 
Considering the UE behavior when configured with supplementary uplink:
Observation 2: In Rel-16 NR-U there is no scenario in which supplementary uplink is configured in unlicensed bands.
It is not necessary to work on requirements for random access in supplementary uplink in Rel-16 NR-U: this scenario is not in the scope of this work item.
For the 4-step RA type, agree on the clauses and proposed modifications considering the NR random access requirements baseline as described in Table 1.







Table 1 - Summary of clauses in TS 38.133 with 4-step RA type procedure description and differences to corresponding clauses in 4-step RA type in NR-U
	Corresponding clause with RA requirements in NR
	Proposed clause with RA requirements in NR-U
	Comments / needed modification when compared to the baseline NR requirements

	6.2.2 Random access with CCA
	6.2.2A Random access with CCA
	Only the title needs to be adapted.

	6.2.2.1 Introduction

	6.2.2A.1 Introduction

	References to corresponding clauses with 4 step RACH

	6.2.2.2 Requirements for 4-step RA type

	6.2.2A.2 Requirements

	Exclusion of references to FR2 accuracy, clarification that the requirements are applicable to carrier frequencies with CCA

	6.2.2.2.1 Contention based random access
	6.2.2A.2.1 Contention based random access
	- 

	6.2.2.2.1.1 Correct behaviour when transmitting Random Access Preamble
	6.2.2A.2.1.1 Correct behaviour when transmitting Random Access Preamble
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion. Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: lbt-FailureRecoveryConfig is configured and when lbt-FailureRecoveryConfig is not configured.

	6.2.2.2.1.2 Correct behaviour when receiving Random Access Response
	6.2.2A.2.1.2 Correct behaviour when receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.2.1.3 Correct behaviour when not receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission
	6.2.2A.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI
	6.2.2A.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.6 Correct behaviour when contention Resolution timer expires
	6.2.2A.2.1.6 Correct behaviour when contention Resolution timer expires
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.2 Non-contention based random access
	6.2.2A.2.2 Non-contention based random access
	- 

	6.2.2.2.2.1 Correct behaviour when transmitting Random Access Preamble

	6.2.2A.2.2.1 Correct behaviour when transmitting Random Access Preamble
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion. Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: lbt-FailureRecoveryConfig is configured and when lbt-FailureRecoveryConfig is not configured.

	6.2.2.2.2.2 Correct behaviour when receiving Random Access Response
	6.2.2A.2.2.2 Correct behaviour when receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.2.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.2.2.3 Correct behaviour when not receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.3 UE behaviour when configured with supplementary UL
	-
	Not needed, this scenario is not possible in NR-U.


2-step RA type requirements in NR-U
In a similar manner as the 4-step RA type procedure, the 2-step RA type procedure was modified to take into account the LBT failures, as follows (from clause 5.1.3a in TS 38.321): 

	[bookmark: _Toc37296180][bookmark: _Toc46490306][bookmark: _Toc52752001][bookmark: _Toc52796463]5.1.3a	MSGA transmission
The MAC entity shall, for each MSGA:
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 MSGA Random Access Preamble transmission; and
1>	if SSB 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 msgA-PreambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
1>	if this is the first MSGA transmission within this Random Access procedure:
2>	if the transmission is not being made for the CCCH logical channel:
3>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
2>	if the Random Access procedure was initiated for SpCell beam failure recovery:
3>	indicate to the Multiplexing and assembly entity to include a BFR MAC CE or a Truncated BFR MAC CE in the subsequent uplink transmission.
2>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity according to the HARQ information determined for the MSGA payload (see clause 5.1.2a) and store it in the MSGA buffer.
1>	compute the MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource of MSGA (if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion), using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, msgA-PreambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
1>	if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:
2>	instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	indicate a Random Access problem to upper layers;
4>	if this Random Access procedure was triggered for SI request:
5>	consider this Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	if msgA-TransMax is applied (see clause 5.1.1a) and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
5>	set the RA_TYPE to 4-stepRA;
5>	perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
5>	discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
5>	perform the Random Access Resource selection procedure as specified in clause 5.1.2.
4>	else:
5>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).




Observation 3: The 2-step RA type procedure was modified to take into account LBT failures during the MSGA transmission, and the configuration or not of  lbt-FailureRecoveryConfig.
RAN4 to define requirements for 2-step RA type in NR-U.
Similarly as for 4-step RACH we propose:
The effect of UL LBT failure shall be taken into account into the 2-step RA type requirements in RAN4. 
For 2-step RA type requirements, the UE behaviour in case of UL LBT failure shall be described when lbt-FailureRecoveryConfig is configured and not configured.
The 2-step RA type impact on other requirements defined in  TS 38.133 was already discussed in the 2-step RA work item. During this work, it was agreed that, in general, the requirements from 4-step RA procedure are also applicable to 2-step RA procedure, as it is defined in the applicability rules in clause 3.6.8 in TS 38.133. 
	Unless explicitly stated otherwise the requirements under the following clauses, where the UE transmits random access to NR serving cell or NR target cell, are applicable for both 2-step RA and 4-step RA procedures [3]:
-	Handover requirements in clause 6.1, except for clause 6.1.2 
-	RRC connection mobility control requirements in clause 6.2, except for clause 6.2.2, 
-	UE transmit timing requirements in clause 7.1,
-	PScell addition delay requirements in clause 8.9.2, 
-	PSCell change requirements in clause 8.11 and
-	Conditional PSCell change requirements in clause 8.11B.




The reason for this applicability rule is that the requirements for these procedures depend on the timing of the first available PRACH opportunity. Since the first available PRACH opportunity is the same for 2-step RA and 4-step RA there was no reason to specify different timing behavior for 2-step RA. 
Observation 4: In the 2-step RACH WI, it was agreed that the RRM requirements that depend on the timing of the RACH transmission are the same between 2-step RA type and 4-step RA type.
Observation 5: The requirements that depend on the 4-step RA type procedure are defined until the transmission of PRACH in the first available PRACH opportunity. For NR-U, the requirements were already modified to take into account the UL CCA failures. 
As in licensed bands, requirements that are applicable to 4-step RA type in NR-U, are also applicable to 2-step RA type in NR-U.
Considering the detailed requirements for 2-step RACH, we propose:
For the 2-step RA type, agree on the clauses and proposed modifications considering the NR random access requirements baseline as described in Table 2.

Table 2 - Summary of clauses in TS 38.133 with 2-step RA type procedure description and differences to corresponding clauses in 2-step RA type in NR-U
	Corresponding clause with RA requirements in NR
	Proposed clause with RA requirements in NR-U
	Comments / needed modification when compared to the baseline NR requirements

	6.2.2.3 Requirements for 2-step RA type

	6.2.2A.3 Requirements for 2-step RA type with CCA

	Exclusion of references to FR2 accuracy, clarification that the requirements are applicable to carrier frequencies with CCA

	6.2.2.3.1 Contention based random access
	6.2.2A.3.1 Contention based random access
	-

	6.2.2.3.1.1 Correct behaviour when transmitting MsgA
	6.2.2A.3.1.1 Correct behaviour when transmitting MsgA
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion.
Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: 
· lbt-FailureRecoveryConfig is configured
· lbt-FailureRecoveryConfig is not configured and PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1
For the MsgA PUSCH part, clarify that it can only be transmitted if the UL CCA is successful for the transmission of the MsgA PRACH, and if the UL CCA is also successful for the MsgA PUSCH part.

	6.2.2.3.1.2 Correct behaviour when receiving MsgB

	6.2.2A.3.1.2 Correct behaviour when receiving MsgB

	Clarify that the transmission is only possible when UL CCA is successful 

	6.2.2.3.1.3 Correct behaviour when not receiving MsgB
	6.2.2A.3.1.3 Correct behaviour when not receiving MsgB
	Clarify that the transmission is only possible when UL CCA is successful 


	6.2.2.3.2 Non-contention based random access
	6.2.2A.3.2 Non-contention based random access
	-

	6.2.2.3.2.1 Correct behaviour when transmitting MsgA

	6.2.2A.3.2.1 Correct behaviour when transmitting MsgA

	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion.
Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: 
· lbt-FailureRecoveryConfig is configured
· lbt-FailureRecoveryConfig is not configured and PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1
For the MsgA PUSCH part, clarify that it can only be transmitted if the UL CCA is successful for the transmission of the MsgA PRACH, and if the UL CCA is also successful for the MsgA PUSCH part.

	6.2.2.3.2.2 Correct behaviour when receiving MsgB

	6.2.2A.3.2.2 Correct behaviour when receiving MsgB 

	Clarify that the transmission is only possible when UL CCA is successful

	6.2.2.3.2.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.3.2.3 Correct behaviour when not receiving MsgB
	Clarify that the transmission is only possible when UL CCA is successful 


	6.2.2.3.3 UE behaviour when configured with supplementary UL

	· not needed

	This scenario is not possible in NR-U.




Conclusion
In this contribution we have discussed random access requirements for NR-U taking into account both 4-step and 2-step RACH. We have made the following proposals and observations:
1. The specification structure for clause 6.2.2A shall follow the structure of clause 6.2.2. 4-step RA type requirements shall be specified in clause 6.2.2A.2. Requirements for 2-step RA type, if RAN4 agrees to define those requirements in Rel-16, shall be introduced in clause 6.2.2A.3.
For the 4-step RA type requirements, consider the following specification structure:

	6.2.2A Random access with CCA

	6.2.2A.1 Introduction

	6.2.2A.2 Requirements for 4-step RA type with CCA

	6.2.2A.2.1 Contention based random access

	6.2.2A.2.1.1 Correct behaviour when transmitting Random Access Preamble

	6.2.2A.2.1.2 Correct behaviour when receiving Random Access Response

	6.2.2A.2.1.3 Correct behaviour when not receiving Random Access Response

	6.2.2A.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission

	6.2.2A.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI

	6.2.2A.2.1.6 Correct behaviour when contention Resolution timer expires

	6.2.2A.2.2 Non-contention based random access



For the 2-step RA type requirements, if agreed to be included in Rel-16, RAN4 to adopt the following specification structure:
	6.2.2A.3 Requirements for 2-step RA type with CCA


	6.2.2A.3.1 Contention based random access

	6.2.2A.3.1.1 Correct behaviour when transmitting MsgA

	6.2.2A.3.1.2 Correct behaviour when receiving MsgB


	6.2.2A.3.1.3 Correct behaviour when not receiving MsgB

	6.2.2A.3.2 Non-contention based random access

	6.2.2A.3.2.1 Correct behaviour when transmitting MsgA


	6.2.2A.3.2.2 Correct behaviour when receiving MsgB 


	6.2.2A.3.2.3 Correct behaviour when not receiving MsgB



Observation 1: The difference between the 4-step RA type in Rel-15 NR and Rel-16 NR-U is the listen before talk (LBT). The UE behaviour during random access procedure will be different from baseline NR requirements, if the UE is blocked by LBT failure for the transmission of the preamble. Additionally, the behaviour is also different depending on the configuration of lbt-FailureRecoveryConfig. 
The effect of UL LBT failure shall be taken into account in the 4-step RA type requirements in RAN4. 
For 4-step RA type requirements, the UE behaviour in case of UL LBT failure shall be described when lbt-FailureRecoveryConfig is configured and not configured.
Observation 2: In Rel-16 NR-U there is no scenario in which supplementary uplink is configured in unlicensed bands.
It is not necessary to work on requirements for random access in supplementary uplink in Rel-16 NR-U: this scenario is not in the scope of this work item.
For the 4-step RA type, agree on the clauses and proposed modifications considering the NR random access requirements baseline as described in Table 1.




Table 1 - Summary of clauses in TS 38.133 with 4-step RA type procedure description and differences to corresponding clauses in 4-step RA type in NR-U
	Corresponding clause with RA requirements in NR
	Proposed clause with RA requirements in NR-U
	Comments / needed modification when compared to the baseline NR requirements

	6.2.2 Random access with CCA
	6.2.2A Random access with CCA
	Only the title needs to be adapted.

	6.2.2.1 Introduction

	6.2.2A.1 Introduction

	References to corresponding clauses with 4 step RACH

	6.2.2.2 Requirements for 4-step RA type

	6.2.2A.2 Requirements

	Exclusion of references to FR2 accuracy, clarification that the requirements are applicable to carrier frequencies with CCA

	6.2.2.2.1 Contention based random access
	6.2.2A.2.1 Contention based random access
	- 

	6.2.2.2.1.1 Correct behaviour when transmitting Random Access Preamble
	6.2.2A.2.1.1 Correct behaviour when transmitting Random Access Preamble
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion. Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: lbt-FailureRecoveryConfig is configured and when lbt-FailureRecoveryConfig is not configured.

	6.2.2.2.1.2 Correct behaviour when receiving Random Access Response
	6.2.2A.2.1.2 Correct behaviour when receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.2.1.3 Correct behaviour when not receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission
	6.2.2A.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI
	6.2.2A.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.1.6 Correct behaviour when contention Resolution timer expires
	6.2.2A.2.1.6 Correct behaviour when contention Resolution timer expires
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.2 Non-contention based random access
	6.2.2A.2.2 Non-contention based random access
	- 

	6.2.2.2.2.1 Correct behaviour when transmitting Random Access Preamble

	6.2.2A.2.2.1 Correct behaviour when transmitting Random Access Preamble
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion. Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: lbt-FailureRecoveryConfig is configured and when lbt-FailureRecoveryConfig is not configured.

	6.2.2.2.2.2 Correct behaviour when receiving Random Access Response
	6.2.2A.2.2.2 Correct behaviour when receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.2.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.2.2.3 Correct behaviour when not receiving Random Access Response
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion

	6.2.2.2.3 UE behaviour when configured with supplementary UL
	-
	Not needed, this scenario is not possible in NR-U.



Observation 3: The 2-step RA type procedure was modified to take into account LBT failures during the MSGA transmission, and the configuration or not of  lbt-FailureRecoveryConfig.
RAN4 to define requirements for 2-step RA type in NR-U.
Similarly as for 4-step RACH we propose:
The effect of UL LBT failure shall be taken into account into the 2-step RA type requirements in RAN4. 
Observation 4: In the 2-step RACH WI, it was agreed that the RRM requirements that depend on the timing of the RACH transmission are, the same between 2-step RA type and 4-step RA type.
Observation 5: The requirements that depend on the 4-step RA type procedure are defined until the transmission of PRACH in the first available PRACH opportunity. For NR-U, the requirements were already modified to take into account the UL CCA failures. 
As in licensed bands, requirements that are applicable to 4-step RA type in NR-U, are also applicable to 2-step RA type in NR-U.
For the 2-step RA type, agree on the clauses and proposed modifications considering the NR random access requirements baseline as described in Table 2.

Table 2 - Summary of clauses in TS 38.133 with 2-step RA type procedure description and differences to corresponding clauses in 2-step RA type in NR-U
	Corresponding clause with RA requirements in NR
	Proposed clause with RA requirements in NR-U
	Comments / needed modification when compared to the baseline NR requirements

	6.2.2.3 Requirements for 2-step RA type

	6.2.2A.3 Requirements for 2-step RA type with CCA

	Exclusion of references to FR2 accuracy, clarification that the requirements are applicable to carrier frequencies with CCA

	6.2.2.3.1 Contention based random access
	6.2.2A.3.1 Contention based random access
	-

	6.2.2.3.1.1 Correct behaviour when transmitting MsgA
	6.2.2A.3.1.1 Correct behaviour when transmitting MsgA
	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion.
Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: 
· lbt-FailureRecoveryConfig is configured
· lbt-FailureRecoveryConfig is not configured and PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1
For the MsgA PUSCH part, clarify that it can only be transmitted if the UL CCA is successful for the transmission of the MsgA PRACH, and if the UL CCA is also successful for the MsgA PUSCH part.

	6.2.2.3.1.2 Correct behaviour when receiving MsgB

	6.2.2A.3.1.2 Correct behaviour when receiving MsgB

	Clarify that the transmission is only possible when UL CCA is successful 

	6.2.2.3.1.3 Correct behaviour when not receiving MsgB
	6.2.2A.3.1.3 Correct behaviour when not receiving MsgB
	Clarify that the transmission is only possible when UL CCA is successful 


	6.2.2.3.2 Non-contention based random access
	6.2.2A.3.2 Non-contention based random access
	-

	6.2.2.3.2.1 Correct behaviour when transmitting MsgA

	6.2.2A.3.2.1 Correct behaviour when transmitting MsgA

	Clarify that the transmission is only possible when UL CCA is successful on the next available PRACH occasion.
Include the expected behaviour when UL CCA is not successful on the next available PRACH occasion, when: 
· lbt-FailureRecoveryConfig is configured
· lbt-FailureRecoveryConfig is not configured and PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1
For the MsgA PUSCH part, clarify that it can only be transmitted if the UL CCA is successful for the transmission of the MsgA PRACH, and if the UL CCA is also successful for the MsgA PUSCH part.

	6.2.2.3.2.2 Correct behaviour when receiving MsgB

	6.2.2A.3.2.2 Correct behaviour when receiving MsgB 

	Clarify that the transmission is only possible when UL CCA is successful

	6.2.2.3.2.3 Correct behaviour when not receiving Random Access Response
	6.2.2A.3.2.3 Correct behaviour when not receiving MsgB
	[bookmark: _GoBack]Clarify that the transmission is only possible when UL CCA is successful 


	6.2.2.3.3 UE behaviour when configured with supplementary UL

	· not needed

	This scenario is not possible in NR-U.
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