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1	Introduction
After the previous RAN1#98, the following conclusion was achieved over email approval:
	Agreement:
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations for Rel.16
o  Using different preamble groups for the indications of different configurations in case of two configurations
o  Support of more than two configurations is not precluded, and if supported FFS the following mechanisms for the indications of different configurations
§ Alt.1: Using different preamble groups
§ Alt 2: Using different preamble groups and/or RO partitioning
§ Alt.3: Using UCI based indication
§ Alt. 4: Using different DMRS ports/sequences
· At least up to two msgA PUSCH configurations are supported for RRC_CONNECTED state for Rel.16
o   FFS details
· FFS whether the MsgA PUSCH configurations are the same among different RRC states (IDLE, INACTIVE, CONNCETED)
· FFS the rule or BS signaling the criterion for the UE’s selection of msgA PUSCH configuration



Hence, it seems preamble groups A and B would be supported for 2-step RA similarly to 4-step RA.
Furthermore, RAN2#107-Bis agreed the following:
Agreements:
1. If the random access procedure is not successfully completed even after transmitting the msgA 'N' times, UE fallbacks to 4 step RACH procedure i.e. UE only transmits the PRACH preamble.  
2. Network can configure the number of times 'N', a UE can attempt to re-transmit msgA during the random access procedure. 

Agreements 
1. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).

2	Discussion
2.1	Preamble groups for 2-step RACH
Given the RAN1 agreement to support at least 2 preamble groups for indication of used 2-step MsgA PUSCH configuration, it seems similar principle as applied currently for 4-step preamble groups A and B selection can be applied. The following is an excerpt of the corresponding 4-step preamble group selection from TS 38.321:
	[bookmark: _Toc5722085]5.1.2	Random Access Resource selection
(…)
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B is configured:
4>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or
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-Msg3SizeGroupA:
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.



It should noted that in case UE selected 2-step RA type based on the agreed RSRP threshold, this may not necessarily mean the same cell quality for the Preamble group B selection. For the purpose of the data threshold, similar parameter to ra-Msg3SizeGroupA can be introduced for the 2-step RA, e.g., ra-MsgASizeGroupA.
Proposal 1: Introduce preambles group A and B for 2-step RACH.
Proposal 2: Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.
2.2	Fallback from 2-step RA to 4-step RA
As the UE can fallback to 4-step RA procedure after ‘N’ retries over 2-step RACH, the agreement on TB size offered in UL grant for Msg3 via 4-step Msg2 shall also be the same as used for the MsgA PUSCH. This will limit the applicability of 2-step RACH in case the preamble groups A and B need to be of equal size in both the 2-step and 4-step RACH to ensure UE won’t end up receiving UL grant size in Msg3 different as used for the MsgA PUSCH when it falls back to 4-step after ‘N’ retries over 2-step RACH.
Observation 1: Applicability of 2-step RACH will be limited in case the preamble groups A and B need to result of equal size grants both in 2-step and 4-step RACH.
Given that the 2-step RACH was designed to support low latency as well as possibly be able to carry some small UP data already along with the MsgA, it seems to be a meaningful restriction in case the UL grant sizes for preamble groups A and B for both 2-step RACH and 4-step RACH need to be coordinated – meaning in practice 56 bits and 72 bits for group A and B, respectively, to allow maximum coverage within a cell with 4-step RA. Furthermore, as the RSRP threshold is applied for selecting the 2-step RACH, it already can be used to enable higher payload sizes to be used in MsgA transmission of 2-step RA than used in the corresponding Msg3 transmission of 4-step RA.
Observation 2: The RSRP threshold to select between 2-step and 4-step RA would allow higher payload sizes to be used for MsgA transmission of 2-step RA than used in the corresponding Msg3 transmission of 4-step RA.
To allow some flexibility for the NW to use different grant sizes for MsgA transmissions of 2-step than used for Msg3 transmissions of 4-step RA, it should be able to be configured the fallback from 2-step RA to 4-step RA after ‘N’ retries over 2-step RACH is only allowed for one of the preambles group A and B used in the 2-step RACH. For instance, if the NW used 72 bits grant for 4-step preamble group B and 2-step preamble group A, the UE would be allowed to fallback to 4-step RA only if it used preamble group A for 2-step RA. With this approach, a higher payload for MsgA with preamble group B could be allowed. Naturally, also an option where fallback to 4-step is not allowed at all by the NW should be supported in which case the grant sizes for MsgA in 2-step RA could be different for both preamble groups A and B than for the corresponding preamble groups A and B for 4-step RA.
Proposal 3: Support configuration where fallback from 2-step RA to 4-step RA after ‘N’ retries over 2-step RACH is only allowed for one of the preamble groups A or B in 2-step RA.
Proposal 4: Support configuration where fallback from 2-step RA to 4-step RA is not allowed, ie., when the number ‘N’ is not configured.
3	Conclusion
In this contribution, the need for preamble groups for 2-step RACH was discussed as well as the needed coordination between the preamble groups of 4-step RACH.
Proposal 1: Introduce preambles group A and B for 2-step RACH.
Proposal 2: Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.
Proposal 3: Support configuration where fallback from 2-step RA to 4-step RA after ‘N’ retries over 2-step RACH is only allowed for one of the preamble groups A or B in 2-step RA.
Proposal 4: Support configuration where fallback from 2-step RA to 4-step RA is not allowed, ie., when the number ‘N’ is not configured.







