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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss the mapping rule for preamble and PUSCH resource for contention free 2-step RACH.
2. [bookmark: OLE_LINK6]Discussion
During the RAN2#109e meeting, RAN2 sent a LS [1] to RAN1 on the signaling of contention free 2-step RACH.
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 CF 2-step RA 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)[2]. 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 [3]. 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. 
The principle of Alt.1 is to reuse the mapping rule for mapping of CB preambles and CB PUSCH resources defined in current specification for CF 2-step RA preamble-to-PRU mapping. According to the RRC configuration for 2-step RACH, the contention free preambles in each RACH occasion for 2-step RACH are configured by the dedicated RACH configuration signaling. For PUSCH, dedicated msgA PUSCH resources of a msgA PUSCH configuration are signaled in RACH-ConfigDedicated. After determining the CF preambles and CF PUSCH resources, the mapping between CF preambles and CF PUSCH resources is similar to that for CB preambles and CB PUSCH resources, which will be also captured in 38.213. 
[bookmark: _GoBack]For Alt.2, signaling of CF PUSCH resources is different from that for Alt.1. Besides, a new mapping rule between preambles and PUSCH resources for CF 2-step RACH will need to be defined. Compared to Alt.1, much more specification impact on standardization effort and signaling structure is expected for Alt.2. Therefore, Alt.1 is preferred for capturing the preamble-to-PRU mapping rule for CF 2-step RACH.
Proposal 1: Alt.1 in LS R1-2001508 is supported.
· 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)[2]. And it is noted that for CFRA dedicated configuration may include 1-to-1 mapping between a preamble index and a PUSCH resource unit.
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on the mapping rule for preamble and PUSCH resource for contention free 2-step RACH. The proposals are summarized below.
Proposal 1: Alt.1 in LS R1-2001508 is supported.
· 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)[2]. And it is noted that for CFRA dedicated configuration may include 1-to-1 mapping between a preamble index and a PUSCH resource unit.
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