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1	Introduction
In RAN2#108 meeting, the following was agreed:
	Agreements for HO 2-step RA:
1. Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA
1. The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO



In the discussions on the running MAC CR (TS 38.321) after RAN2#108, it has come to a question how the preamble group for CBRA should be selected in case 2-step CFRA resources are configured. This contribution discusses that issue. For the case of 2-step CFRA resource is not configured, we assume the preamble group is based on ra-Msg3SizeGroupA as in legacy 4-step RA and as agreed in RAN2 #107bis [1].
2	Discussion
In the following, the possible initial cases how the group of preambles (A or B) may need to be selected by the MAC entity when 2-step CFRA resources are configured:
	1.	Preambles group A or B needs to be selected from 2-step CBRA resources when MSGA has been transmitted 		using CFRA resources at least once;
	2.	Preambles group A or B needs to be selected from 2-step CBRA resources when MSGA has not yet been 				transmitted (in case the beams with CFRA resources do not meet the selection criteria);
	3.	Preambles group A or B needs to be selected from 4-step CBRA resources when MSGA has been transmitted 		configured number of times using 2-step CFRA resources (ie., upon switching to 4-step RACH).
Observation 1: MAC entity may switch to 4-step CBRA after the configured number of attempts using 2-step RACH with CFRA resources without attempting 2-step CBRA in between.
As the UE can determine the TB size configured for the 2-step CFRA resources, determining the 2-step CBRA group based on the configured CFRA TB size is straightforward to allow fallback to CBRA since rebuilding is not supported: UE selects the group with associated TB size that corresponds to the resources configured for CFRA. This approach works for the cases 1. and 2. above.
Observation 2: UE can select the group of preambles (A or B) in 2-step RACH with associated TB size that corresponds to the TB size of the configured CFRA resources.
However, for the case 3. this approach does not work since the UE does not know the TB size the NW is using for either the preambles group A nor B. For instance, NW can configure ra-Msg3SizeGroupA parameter to be 144 bits and uses TB size of 56 bits for group A preambles and TB size of 80 bits for group B preambles as explained in [1]. In such case, the UE could not determine what preambles group to select that corresponds to the TB size of the configured 2-step CFRA resources as the ra-Msg3SizeGroupA does not have any relation to the used TB sizes for either of the groups but only to distribute the load for the preamble groups.
Observation 3: ra-Msg3SizeGroupA parameter cannot be used to determine the preambles group A or B for 4-step CBRA when switching from 2-step RACH is performed.
On the other hand, as the UE can also switch from 2-step RACH to 4-step RACH after a configured number of attempts over 2-step RACH, the UE uses the same preamble group (A or B) for 4-step CBRA as it uses for 2-step CBRA. Hence, it is possible to select the preambles group A or B for 4-step CBRA (in case 3. above) also based on the TB sizes associated with the preambles group A and B configured for the 2-step RACH.
Observation 4: UE can select the group of preambles (A or B) for 4-step RACH based on the associated TB size of group A or B configured for the 2-step RACH that corresponds to the TB size of the configured 2-step CFRA resources.
Another general (and also simplest) option is that network simply configures which group (A or B) of preambles the UE should use upon using CBRA (2-step or 4-step) when 2-step CFRA resources are configured. This would only require one bit indication along with the CFRA resource configuration.
Proposal: Select between the following options to determine the preambles group to be used for CBRA:
	1.	Network indicates along with the 2-step CFRA configuration whether group A or B preambles shall be 			selected for CBRA (2-step or 4-step);
	2.	UE determines the group A or B preambles to be used in either the 2-step or 4-step CBRA based on the 		the associated TB size of group A or B configured for the 2-step RACH that corresponds to the TB size of 		the configured 2-step CFRA resources
3	Conclusion
In this contribution, the following was observed and proposed:
Observation 1: MAC entity may switch to 4-step CBRA after the configured number of attempts using 2-step RACH with CFRA resources without attempting 2-step CBRA in between.
Observation 2: UE can select the group of preambles (A or B) in 2-step RACH with associated TB size that 
corresponds to the TB size of the configured CFRA resources.
Observation 3: ra-Msg3SizeGroupA parameter cannot be used to determine the preambles group A or B for 4-step CBRA when switching from 2-step RACH is performed.
Observation 4: UE can select the group of preambles (A or B) for 4-step RACH based on the associated TB size of group A or B configured for the 2-step RACH that corresponds to the TB size of the configured 2-step CFRA resources.
Proposal: Select between the following options to determine the preambles group to be used for CBRA:
	1.	Network indicates along with the 2-step CFRA configuration whether group A or B preambles shall be 			selected for CBRA (2-step or 4-step);
	2.	UE determines the group A or B preambles to be used in either the 2-step or 4-step CBRA based on the 		the associated TB size of group A or B configured for the 2-step RACH that corresponds to the TB size of 
		the configured 2-step CFRA resources
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5	TP on the MAC running CR
Option 1 in section 2:
	[bookmark: _Toc12751536]5.1.2	Random Access Resource selection
(…)
2>	if the RA Type is switched from 2-stepRA to 4-step RA after the previous Random Access Preamble transmission and Msg3 has not yet been transmitted:
3> if a Random Access Preambles group was selected during the current Random Access procedure: 
4> select the same group of Random Access Preambles as was selected for 2-step Random Access;
3> else: 
4> if Random Access Preambles group B is configured: 
	5>	if the contention-free Random Access Resources have been provided by upper layers:
			6>	if useGroupBwithCFRA is configured with value true:
				7>	select the Random Access Preambles group B.
			6>	else:
				7>	select the Random Access Preambles group A.
5> else if the payload size of the MSGA transmitted during 2-step Random Access was greater than ra-Msg3SizeGroupA:
6> select the Random Access Preambles group B.
5> else: 
6> select the Random Access Preambles group A.
4> else:   
5> select the Random Access Preambles group A.
2> else if Msg3 has not yet been transmitted:
(…)
5.1.2a	Random Access Resource selection for 2-step random access
2>	if MSGA has not yet been transmitted and contention-free Random Access Resources for 2-step random access have not been configured:
[bookmark: _Hlk27723011]3>	if Random Access Preambles group B for 2-step RA is configured:
[bookmark: _Hlk27652409]4>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the ra-MsgASizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – msgA-PreambleReceivedTargetPower – msgA-DeltaPreamble – msgA-messagePowerOffsetGroupB; or
Editor’s Note: The variable name msgA-messagePowerOffsetGroupB needs to be aligned with RRC (it is called messagePowerOffsetGroupB). 
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-MsgASizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2> else if contention-free Random Access Resources for 2-step random access have been configured:
3> if Random Access Preambles group B is configured: 
	4>	if useGroupBwithCFRA is configured with value true:
		5>	select the Random Access Preambles group B.
3>	if the payload size of the MSGA (including the MAC header and all the MAC CEs) is greater than ra-MsgASizeGroupA: 
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. MSGA is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the earlier transmission of MSGA.




	5.1.2	Random Access Resource selection
(…)
2>	if the RA Type is switched from 2-stepRA to 4-step RA after the previous Random Access Preamble transmissionand Msg3 has not yet been transmitted:
3> if a Random Access Preambles group was selected during the current Random Access procedure: 
4> select the same group of Random Access Preambles as was selected for 2-step Random Access;
3> else: 
4> if Random Access Preambles group B is configured: 
	5>	if the contention-free Random Access Resources have been provided by upper layers:
			6>	if the transport block size of the MSGA payload associated with the contention-free Random 			Access Resources matches with the transport block size of the MSGA payload associated 				with the Random Access Preambles group B:
				7>	select the Random Access Preambles group B.
			6>	else:
				7>	select the Random Access Preambles group A.
5> if the payload size of the MSGA transmitted during 2-step Random Access was greater than ra-Msg3SizeGroupA:
6> select the Random Access Preambles group B.
5> else: 
6> select the Random Access Preambles group A.
4> else:   
5> select the Random Access Preambles group A.
2> else if Msg3 has not yet been transmitted:
(…)
5.1.2a	Random Access Resource selection for 2-step random access
(…)
2>	if MSGA has not yet been transmitted and contention-free Random Access Resources for 2-step random access have not been configured:
3>	if Random Access Preambles group B for 2-step RA is configured:
4>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the ra-MsgASizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – msgA-PreambleReceivedTargetPower – msgA-DeltaPreamble – msgA-messagePowerOffsetGroupB; or
Editor’s Note: The variable name msgA-messagePowerOffsetGroupB needs to be aligned with RRC (it is called messagePowerOffsetGroupB). 
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-MsgASizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2> else if contention-free Random Access Resources for 2-step random access have been configured :
3> if Random Access Preambles group B is configured: 
4>	if the transport block size of the MSGA payload associated with the contention-free Random 			Access Resources matches with the transport block size of the MSGA payload associated 				with the Random Access Preambles group B:
	5>	select the Random Access Preambles group B.
3>	if the payload size of the MSGA (including the MAC header and all the MAC CEs) is greater than ra-MsgASizeGroupA: 
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. MSGA is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the earlier transmission of MSGA.







