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In RAN1#98, the preamble grouping was discussed with the following proposal:
· 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
· 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
· FFS details
In this contribution, the selection for the PUSCH MsgA size is studied for 2-Step CBRA.
Discussion
Rel-15 NR criteria for selection of preamble group A and B
In Rel-15 NR, preamble grouping (group A and B) allows the UE to indicate the gNB regarding its Msg3 payload size requirement whether it can only use or require the minimum payload size (56bits or 72bits) or it can and require beyond the minimum payload size.  Hence the selection criteria for the selection of preamble group A and B are based on the potential Msg3 size and/or also the pathloss as from the following extract from the random access procedure:
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.
2>	else (i.e. Msg3 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 first transmission of Msg3.
Observation#1: In Rel-15, the selection criteria for the selection of preamble group A and B are based on the potential Msg3 size and/or also the pathloss.
Criteria for PUSCH MsgA size selection for contention based 2-step RACH
For Rel-16 2-step RACH, MsgA supports the same minimum payload size as for Msg3 in 4-step RACH. If FullResumeID is needed, the minimum payload MsgA TBS size of 72bits should be provided. Otherwise the minimum payload MsgA TBS size of 56bits should be provided. Larger PUSCH MsgA payload than the minimum can be configured by the network to allow for larger MsgA in the best effort case.
Proposal#1: The minimum payload MsgA TBS size (i.e. 56bits or 72bits if full resume ID is required) should always be signalled as one of the PUSCH configuration to the UE by the network.
In RAN1#98, the number of PUSCH configurations are being discussed and it was proposed that at least 2 PUSCH configurations can be configured for Rel-16 and if 2 PUSCH configurations are configured, preamble grouping is used to indicate to the network which PUSCH configurations are being used.  If different PUSCH configurations are used to provide different PUSCH MCS and TBS, then it seems similar criteria as in Rel-15 NR can be used to for the selection of the PUSCH MsgA size. The stage-3 text can be as follow:
3>	if Random Access Preambles group B is configured:
4>	if the potential MsgA size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than minimumPayloadSize and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msgA-DeltaPreamble – messagePowerOffsetGroupB; or
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
Proposal#2: If only 2 PUSCH configuration of different MCS and TBS sizes can be selected and preamble grouping is used to differentiate the 2 PUSCH configurations, the preamble group selection, like in Rel-15 can be based on potential MsgA payload size and/or pathloss can be reused for 2-step RACH.
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 preamble selected will provide the corresponding PUSCH resource unit that support the 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 preamble selected will provide the corresponding PUSCH resource unit that support the PUSCH configuration associated with the Random Access Preamble group.
[bookmark: _GoBack]In the case that RAN1 agreed that more than 2 PUSCH configurations are possible and that network can support more than 2 TBS for PUSCH MsgA, the selection of which TBS size to use should still be based on the potential MsgA size and the pathloss. The criteria can be as follow:
The MsgA TBS size selected to satisfy the following:
· If the potential MsgA size is greater than the minimum payload size and more than the minimum payload MsgA TBS size is configured, select the MsgA TBS size in which the following pathloss is satisfied
· The pathloss of the MsgA TBS size is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msgA-DeltaPreamble – messagePowerOffset corresponding to the MsgA TBS size;
· Otherwise, the UE should select the minimum payload MsgA TBS size
· Else the UE should select the minimum payload MsgA TBS size.
How the selected MsgA MCS and TBS size is conveyed to the network for more than 2 PUSCH configuration can be discussed by RAN1 (e.g. either via further preamble grouping, via preamble grouping and RO, via UCI indication etc.). RAN2 can then update the selection scheme accordingly based on RAN1 conclusion.  But the basic selection criteria among the preamble grouping, preamble grouping and RO etc.) will still be based on the potential MsgA size and the pathloss.
Proposal#4:  If more than 2 PUSCH configurations of different MCS and TBS sizes can be selected, the pathloss and the potential MsgA PUSCH payload should still be criteria to select the different PUSCH configurations.  RAN2 will wait for RAN1 on how the selected PUSCH configuration can be indicated to gNB (e.g. preamble group, preamble group and RO or DMRS ports or UCI indication).
Conclusions
In this contribution, we discussed the criteria on the selection of the PUSCH MsgA TBS and summarize the observations and proposals as follows:
Observation#1: In Rel-15, the selection criteria for the selection of preamble group A and B are based on the potential Msg3 size and/or also the pathloss.
Proposal#1: The minimum payload MsgA TBS size (i.e. 56bits or 72bits if full resume ID is required) should always be signalled as one of the PUSCH configuration to the UE by the network.
Proposal#2: If only 2 PUSCH configuration of different MCS and TBS sizes can be selected and preamble grouping is used to differentiate the 2 PUSCH configurations, the preamble group selection, like in Rel-15 can be based on potential MsgA payload size and/or pathloss can be reused for 2-step RACH.
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 preamble selected will provide the corresponding PUSCH resource unit that support the PUSCH configuration associated with the Random Access Preamble group.
Proposal#4:  If more than 2 PUSCH configurations of different MCS and TBS sizes can be selected, the pathloss and the potential MsgA PUSCH payload should still be criteria to select the different PUSCH configurations.  RAN2 will wait for RAN1 on how the selected PUSCH configuration can be indicated to gNB (e.g. preamble group, preamble group and RO or DMRS ports or UCI indication).
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