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[bookmark: _Ref129681832]In RAN1#99 and RAN1#100-e, most discussion of 2-step RACH was completed, and the agreements have been incorporated in the 3GPP specifications [1][2][3][4]. In this contribution, we will provide further considerations on 2-step RACH.
Discussion
PUSCH configuration for CFRA
In RAN2#109e, RAN2 took the following agreements on the signaling of CFRA [5]:
Agreements 
For 2-step CFRA 
1	Support dedicated msgA PUSCH resources, i.e non-shared msgA PUSCH resources between CFRA and CBRA. 
2	For dedicated msgA PUSCH resources, the full msgA PUSCH configuration is signaled in RACH-ConfigDedicated
3	Dedicated msgA PRACH occasions are optionally configured for 2-step CFRA. If not configured, msgA PRACH occasions for 2-step CBRA are used.

The remaining issue is regarding the preamble-to-PRU mapping for CFRA and how to map a dedicated preamble to a dedicated CFRA msgA PUSCH resource. Currently RAN2 have discussed two alternatives for mapping:
· Alt. 1: Reusing the preamble-to-PRU mapping rule defined by RAN1 for CBRA and signaling the number of contention free preambles per SSB (field msgA-TotalNumberOfCFRAPreambles), and an offset, if needed, to be used for the start of the contention free preamble in each RACH occasion (field msgA-PreambleStartIndex). And it is noted that for CFRA dedicated configuration may include 1-to-1 mapping between a preamble index and a PUSCH resource unit.
· Alt. 2: The PUSCH occasions corresponding to a PRACH slot are indexed, first, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions; second, in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and Third, in increasing order of indexes for PUSCH slots corresponding to a PRACH slot. PUSCH occasion index is signaled in RACH-ConfigDedicated in addition to ra-PreambleIndex. The indexing order can either be captured in RAN1 spec or in RAN2 specs. The validation rules for PUSCH resource and the DMRS mapping related aspects are assumed to be transparent to RAN2.
According to the referred [6] in RAN2 LS, Alt. 1 is motivated because resource pool of PRACH/preamble configuration can be defined as an optimization for flexibility. However, the current CFRA preamble configuration can be reused without such optimization. Similarly as can be understood in [7], Alt. 2 is motivated because resource pool by PUSCH configuration can be introduced for less collision. However, dedicated PUSCH can also be uniquely determined by reusing the existing mapping rule between preamble and PRU without such further determination procedure. Both recommended alternatives are designed as optimizations for solving issues that can be avoided by network implementation.
It should also be noted that both alternatives will introduce significant RAN1 specification changes as well as new functionality. Specifically, for Alt. 1, RAN1 needs to specify how to determine the contention free preambles for 2-step CFRA based on the newly introduced parameters of msgA-TotalNumberOfCFRAPreambles and msgA-PreambleStartIndex. There will be much work load for RAN1 to introduce a new group of preambles besides the existing preamble groups for 2-step RACH and 4-step RACH, and also the mapping details. For Alt. 2, RAN1 needs to specify how to determine the PUSCH resource based on the newly introduced PUSCH occasion index. With respect to the wording of the WID, we have
Observation 1: Neither alternative recommended by RAN2 should be pursued in RAN1 for support of CFRA 2-step RACH.
	We also note it is possible to have a pure RAN2 solution by reusing as much as possible the existing RRC signaling without or with marginal extra RAN1 changes. For example, an alternative 3 can be for UE configured with CFRA to apply the configuration of dedicate RPACH by RACH-ConfigDedicated and associated PUSCH configuration by msgA-CFRA-PUSCH, wherein the PUSCH occasion and associated DMRS configuration is determined by one of the pre-defined resources provided in msgA-PUSCH-Config-r16, which can be captured in RAN2 specification solely. However, this would be up to RAN2 further assessment. 
Conclusions
In this contribution, we provided our view on support of CFRA for 2-step RACH. Based on the discussion, we have the following observations:
Observation 1: Neither alternative recommended by RAN2 should be pursued in RAN1 for support of CFRA 2-step RACH.
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