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1 Introduction
RAN2#105bis has discussed 2-step RACH procedure and reach the following agreement:
	1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions. 


RAN2#106 has discussed 2-step RACH procedure and reach the following agreement:

	1. From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection 
2. FFS whether the UE can fallback to 4-step RACH after certain time. Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.  


This contribution discusses the 2-step RACH type selection and the MsgA PUSCH resource determination. 
2 Discussion
2.1 RACH type selection

RAN2 has send LS to RAN1 to ask whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same. Therefore the RAN2 should not discuss that the UE can fall back to 4-step RACH after certain time until reception of the RAN1 reply LS.

Observation 1. The discussion of fall back to 4-step RACH after certain time is pending on the RAN1 discussion.

Considering the collision may be high if all UE use the 2-step RACH procedure, some considering for the load balance between 2-step RACH and 4-step RACH, a configurable random number threshold in the system broadcast information can be applied for 2-step RACH selection. UE generate a random number and the 2-step RACH can be considered if the number is less than the number threshold. Otherwise, UE select the 4-step RACH preamble. This is similar as the access control mechanism.
Proposal 1: RACH type selection is based on the configurable random number threshold in the system information.

Proposal 2: The UE generates a random number. If the number is larger the threshold broadcast in the system information, the UE selects 2-step RACH, otherwise selects 4-step RACH. 
2.2 MsgA resource selection
In R15, SUL is supported and for RACH resource selection, UE needs to first selected between UL carrier and SUL carrier and perform the rest of the RACH procedure on the same carrier. For 2-step RACH, we think the support of 2-step RACH can be naturally supported for SUL. Hence, similar to R15, UE should first selects between UL/SUL based on the pathloss estimation in the downlink, then transmits msgA on the selected UL carrier.

Proposal 3: UE first selects between UL and SUL based on the pathloss estimation of the downlink, then transmits msgA on the selected UL carrier. 

In R15, for the selection of RACH resource for CBRA, SSB/CSI-RS is first determined by comparing the available SSBs with the configured threshold: if the RSRP of the beam is higher than the threshold, then the beam is selected. Then, based on the selected SSB, preambles and PRACH resource are selected based on the path loss and the potential message3 size. 

Based on the above RAN1 agreement, the association between SSB and RACH occasion is reused. This means that 2-step RACH still needs to indicate to the network the selected downlink beam by the selection of PRACH resource.  
Proposal 4: The RACH resource selection for 2-step RACH follows the RACH resource selection of R15 NR as baseline: beam selection is performed first, then UE selects PRACH occasion and preamble corresponding to the selected beam.
For the 4-step RACH, the successful Msg3 transmission is dependent on the pathloss and the potential available buffer size. UE select the preamble from the group A or group B based on the pathloss and BSR. Therefore, for the 2-step RACH, the similar selection criteria can be considered for 2-step RACH preamble selection, e.g. based on the TBS supported by the PUSCH resource, the path loss threshold for the 2-step RACH. This threshold determination should be evaluated by RAN1.
Proposal 5: The 2-step RACH preamble selection is based on the Pathloss reference and TBS supported by the PUSCH resource.
RAN1#96 and 96bis has discussed the 2 step RACH and 4-step RACH resource configuration and reach the agreement on the configuration of RACH resource:

	Working assumption:
At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.

· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit

· FFS one-to-multiple mapping


Based on the above RAN1 agreement, there are two approaches for the configuration of PUSCH resource: (a) resource allocation similar to configured grant; (b) specifying an offset between the time-frequency resources of PRACH. From our understanding, the main function of this mapping between PUSCH resource and RACH resource is for the determination of PUSCH. 

Based on the RAN1 progress, in case of one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit, the preamble for msgA is first determined, then based on the mapping, the PUSCH resource is determined. 

For the one-to-multiple mapping between preambles in each RO and associated PUSCH resource unit, even the preamble for msgA is determined, UE needs to further randomly select one PUSCH resource unit for simplicity. 

Proposal 6: The PUSCH resource for msgA payload in 2-step RACH is determined based on the mapping between RACH resource and PUSCH after RACH selection.
3 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: The RACH type selection is based on the configurable random number threshold in the system information.
Proposal 2: The UE generates a random number. If the number is larger the threshold broadcast in the system information, the UE selects 2-step RACH, otherwise selects 4-step RACH. 

Proposal 3: UE first selects between UL and SUL based on the pathloss estimation of the downlink, then transmits msgA on the selected UL carrier.
Proposal 4: The RACH resource selection for 2-step RACH follows the RACH resource selection of R15 NR as baseline: beam selection is performed first, then UE selects PRACH occasion and preamble corresponding to the selected beam.

Proposal 5: The 2-step RACH preamble selection is based on the pathloss reference and TBS supported by the PUSCH resource.

Proposal 6: The PUSCH resource for msgA payload in 2-step RACH is determined based on the mapping between RACH resource and PUSCH after RACH selection.
4 References
[1] RP-182894, “New work item: 2-step RACH for NR,” ZTE Corporation, Sanechips, RAN#82.

2/3


