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In the RAN1 email discussion, the preamble grouping was agreed for indication of different MsgA PUSCH configurations:
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations per UE for Rel.16
· Using different preamble groups for the indications of different configurations in case of two configurations

In RAN1#98bis, it is further agreed with the following:
Agreement:
· For a UE in RRC_IDLE/INACTIVE state, do not support more than 2 msgA PUSCH configurations for Rel.16

Agreements:
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
· To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.

In this contribution, we discuss the selection for the PUSCH resource unit for 2-Step CBRA.
Discussion
In last meeting, RAN2 agreed to the following preamble group selection for 2 PUSCH configurations:

1. Introduce preambles group A and B for 2-step RACH.
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.  

Hence the following preamble group selection text in Rel-15 can also be applied to 2-step RACH as was already adopted in the running CR for TS 38.321:
2>	if Random Access Preambles group B for 2-step RA is configured:
3>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than [ra-MsgASizeGroupA] and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]; or
3>	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]:
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else:
3>	select the Random Access Preambles group A.
In addition, like in Rel-15 NR, the preamble selected will be based on the selected SSB and the preamble group as follow (which is also considered in the running CR to TS 38.321):
1>	select a Random Access Preamble randomly with equal probability from the 2-step Random Access Preambles associated with the selected SSB;
The PRACH occasion will be selected as in Rel-15 NR as follow (which is also considered in the running CR to TS 38.321):
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step random access according to subclause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB);
Some PRACH occasions restriction may also be introduced for 2-Step RACH in RO sharing case with 4-step RACH (e.g. to limit some of the ROs to 4-step RACH). Therefore, in 4-step RACH, the following text may be added after the first SSB above:
permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured
During the RAN1 email discussion, it was agreed that a subset of ROs for 2-step RACH can be masked in case of shared ROs between 2-step RACH and 4-step RACH as shown in the captured agreement below:. 
Agreements:
· In case of shared ROs, a subset of ROs associated with the same SS/PBCH block index, within an SSB-RO mapping cycle, can be shared.
· msgA-ssb-sharedROmaskindex indicates the subset of 4-step RACH ROs shared with 2-step RACH, if not configured then all 4-step RACH ROs are shared with 2-step RACH

Proposal#1: Include the msgA-ssb-sharedRO-MaskIndex to the PRACH occasion determination as agreed in RAN1.

Once the UE determines the PRACH occasion based on the SSB-RO association as in Rel-15, the UE determines the PO based on the PO and RO association. RAN1 is still discussing such association between PO and RO considering:

The mapping is defined as between the msgA RACH occasions within the period A and the msgA PUSCH occasions in the period B.
o    Period A and B to be down-select from:
   Alt 1: period A is as same as period B
   Alt 2: period B has the same duration as period A, while the starting point is shifted by the single offset in the msgA PUSCH configuration
   Alt 3: Mapping period and mapping pattern period between preamble and PRUs are implicitly derived.
o    Period A to be down selected from
   Alt 1: SSB-to-RO association pattern period
   Alt 2: interval from the start of N1 consecutive PRACH slots with at least one valid RO and the start of the next N2 consecutive PRACH slots with at least one valid RO
•            N1/N2 is the number of physically consecutive PRACH slots (if any) based on the msgA PRACH configuration. N1, N2 could be 1.
   Alt 3: PRACH configuration period
   Alt 4: SSB-to-RO association period
   Alt 5: Mapping period and mapping pattern period are implicitly derived.

[bookmark: _Hlk23837601]Although RAN1 still need to down-select, all options on the list assumes that there is mapping between period A and period B. From RAN2 point of view, once the PRACH occasion is determined , the UE can also determine the corresponding PO with the association between RO and PO and the preamble selected. That is, there is no need to determine msgA PUSCH occasion independently from msgA PRACH occasion.
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Proposal#2: Once the PRACH occasion is determined corresponding to the selected SSB, the corresponding PUSCH occasion is the one that is associated with that PRACH occasion and the preamble selected as specified in RAN1 specification.

Once the preamble group is selected, like in Rel-15, the UE just has to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.  The selected preamble will also provide the corresponding PUSCH resource unit which is determined based on the MsgA PUSCH configuration associated with the Random Access Preamble group.
Proposal#3:  Once the preamble group is selected, like in Rel-15, the UE just has to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.  The selected preamble will provide the corresponding PUSCH resource unit which is determined based on the MsgA PUSCH configuration associated with the Random Access Preamble group.
The text proposal to include Proposal#1, #2 and #3 are shown in Section 4.
Proposal#4: If Proposal#1, #2 and #3 are agreed, the text proposal to include Proposal#1, #2 and #3 are shown in Section 4.
Conclusions
In this contribution, we discussed the criteria on the selection of the PUSCH MsgA TBS and summarize the observations and proposals as follows:
Proposal#1: Include the msgA-ssb-sharedRO-MaskIndex to the PRACH occasion determination
Proposal#2: Once the PRACH occasion is determined corresponding to the selected SSB, the corresponding PUSCH occasion is the one that is associated with that PRACH occasion and the preamble selected as specified in RAN1 specification.
Proposal#3:  Once the preamble group is selected, like in Rel-15, the UE just has to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.  The selected preamble will provide the corresponding PUSCH resource unit which is determined based on the MsgA PUSCH configuration associated with the Random Access Preamble group.
Proposal#4: If Proposal#1, #2 and #3 are agreed, the text proposal to include Proposal#1, #2 and #3 are shown in Section 4.
Text Proposal:
5.1.2a	Random Access Resource selection for 2-step random access
The MAC entity shall:
1>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
1>	else:
2>	select any SSB.
1>	if MSGA has not yet been transmitted:
2>	if Random Access Preambles group B for 2-step RA is configured:
3>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than [ra-MsgASizeGroupA] and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]; or
3>	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]:
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else:
3>	select the Random Access Preambles group A.
1>	else (i.e. MSGA is being retransmitted):
2>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of MSGA.
Editor’s Note: The variable names above and whether these are same or different to corresponding variables in 4-step RACH is FFS.
1>	select a Random Access Preamble randomly with equal probability from the 2-step Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group;
1>	set the PREAMBLE_INDEX to the selected Random Access Preamble;
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-ssb-sharedRO-MaskIndex (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step random access according to subclause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB);
1> determine the next available PUSCH occasion corresponding to the PRACH occasion and the preamble selected according to subclause x of TS 38.213
1>	determine the UL grant and the associated HARQ information for the PUSCH resource of MSGA associated with the selected preamble and PUSRACH occasion according to subclause x of TS 38.213 [6];
1> deliver the UL grant and the associated HARQ information to the HARQ entity;
Editor’s Note: The aspects related to the selection of PUSCH resource and payload size of MSGA are FFS (pending RAN1 input). The above sentence can be changed based on further discussion in RAN2 and RAN1 hence. 
1>	perform the MSGA transmission procedure (see subclause 5.1.3a).
NOTE:	To determine if there is an SSB with SS-RSRP above rsrp-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.
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