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1.	Introduction
At RAN1 #96bis, the following agreements and working assumption were made:
Agreements:
· PUSCH resource unit for 2-step RACH is defined as
· The PUSCH occasion and DMRS port / DMRS sequence used for an msgA payload transmission.
· FFS support only one or both of DMRS port / DMRS sequence 
· The DMRS sequence generation mechanism should follow Rel.15.

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
· Companies are strongly encouraged to perform additional evaluations/analysis
In this contribution, we’d like to discuss the need for pairing between preamble and payload of msgA, and suggest to include RAPID MAC CE in MsgA.
[bookmark: _Toc476230925]2.	Discussion
According to the agreements at RAN2#105bis, msgA of the 2-step RACH should contain the equivalent contents of msg3 of 4-step RACH consisting of the CCCH MAC SDU, or MAC SDU and C-RNTI MAC CE depending on whether or not the transmission of msgA is made for CCCH logical channel. However, we should additionally consider the point that the UE in 2-step RACH sequentially transmits the preamble and payload of msgA on each contention-based resource region. The method for selecting a preamble index and PUSCH resource for msgA is still under discussion in RAN1, but according to the RAN1 working assumption, it at least supports one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit. 
Observation 1. According to the RAN1 working assumption, it at least supports one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
If the network configures a PUSCH resource unit per preamble, there is no additional pairing issue because the network knows the payload received on the PUSCH resource unit associated with each preamble. However, if the network configures association with multiple preambles for one PUSCH resource unit, we should take into account the case where the network receives only one payload for multiple preambles. If UEs which selects the same PUSCH resource unit are located far from each other and/or one of them transmits the payload with higher power than others, it is possible for a gNB to successfully receive the payload only for the UE. Other UEs, which selects the same PUSCH resource unit associated with different preamble index but successfully transmits preamble only, can quickly fall back to 4-step RACH by receiving the fallback response. The best solution is for gNB to provide a PUSCH resource unit per preamble for 2-step RACH, but it is necessary to provide the multiple to one mapping between preamble and PUSCH resource unit, if there is no sufficient PUSCH resources, especially for cells of large coverage. 
Observation 2. It is necessary to provide the multiple to one mapping between preamble and PUSCH resource unit, if there is no sufficient PUSCH resources, especially for cells of large coverage.
If gNB configures multiple-to-one mapping between preamble and PUSCH resource unit, one or more UEs selecting different preamble index may transmit each payload on the same PUSCH resource unit. Figure 1 shows an example where the preamble index and PUSCH resource mapping is N:1. In this case, gNB receives two different preamble indexes on a PRACH occasion (RO), but only one payload on the PUSCH2 due to PUSCH collision. Based on the association between the preamble index and PUSCH resource unit, the gNB recognizes that two UEs transmit each payload on PUSCH2 but one of UEs fails to transmit its payload through receiving two preamble indexes. However, since the gNB doesn’t know the preamble associated with the received payload even if there is the association between the preamble index and PUSCH resource unit, the gNB cannot include the accurate TA command of the UE in the msgB and cannot distinguish the preamble for the fall back procedure. 
Observation 3. If we support multiple-to-one mapping between preamble and PUSCH resource unit, the gNB cannot include the accurate TA command of the UE in the msgB and cannot distinguish the preamble for the fall back procedure.


Figure 1. A collision case for PUSCH resource of msgA
Based on the above observations, for explicit pairing between them in case of multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit, we propose that MsgA additionally contain the RAPID MAC CE in the payload of msgA to provide the association between the preamble index and payload of msgA.
Proposal. The payload of msgA contain RAPID MAC CE including the randomly selected RACH Preamble Index of msgA.
3.	Conclusion
In this contribution, we discuss contents of msgA and msgB required from the MAC point of view, and our proposals are as follows.
Observation 1. According to the RAN1 working assumption, it at least supports one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
Observation 2. It is necessary to provide the multiple to one mapping between preamble and PUSCH resource unit, if there is no sufficient PUSCH resources, especially for cells of large coverage.
Observation 3. If we support multiple-to-one mapping between preamble and PUSCH resource unit, the gNB cannot include the accurate TA command of the UE in the msgB and cannot distinguish the preamble for the fall back procedure.
Proposal. The payload of msgA contain RAPID MAC CE including the randomly selected RACH Preamble Index of msgA.
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