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Introduction
In this contribution, we discuss the following remaining issue on how to map a dedicated preamble to a dedicated CFRA msgA PUSCH resources in 2-step CFRA, and represent our views on this issue.
Discussion
Dedicated MsgA PUSCH resources for CFRA
For the convenience of description, a PUSCH occasion associated with a DMRS resource is referred to as a PRU for short in this contribution.
A LS [2] on preamble-to-PRU mapping for 2-step CFRA from RAN2 was received, which provided some agreements on 2-step CFRA as follows:
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.

Regarding the preamble-to-PRU mapping for CFRA, RAN2 proposed two alternatives, and Alternative 1 had more support in RAN2.
Alt 1: Reusing the preamble-to-PRU mapping rule defined by RAN1 for CBRA and signaling the number of contention free preambles per SSB.
Alt 2: PUSCH occasion index is signaled in RACH-ConfigDedicated in addition to ra-PreambleIndex. 
For alt2, the explicitly PUSCH occasion index is indicated to UE, it is simple for the UE to determine the PRU for PUSCH transmission, but it will increase signaling overhead.
For alt1, the dedicated MsgA PUSCH resources including time-frequency resource and DMRS resource need to be clarified for determining the preamble and PRU mapping.
In 2-step CFRA case, a dedicated preamble is explicitly indicated to a UE via the dedicated RRC signalling. However, according to the agreement from RAN2, it only points out that msgA PUSCH resources for 2-step CFRA are non-shared with CBRA, it is not clear whether the dedicated MsgA PUSCH resources are used by a single UE or can be used by more than one UEs, which will impact the preamble-to-PRU mapping rule.
There are two cases for dedicated MsgA PUSCH resources for 2-step CFRA:
· Case1: dedicated MsgA PUSCH resources are used by a single UE
This means the MsgA PUSCH resources are UE-specific. MsgA PUSCH resources include PUSCH time-frequency resource and associated DMRS resource, there are two options to indicate UE-specific MsgA PUSCH resources:
· Option1: dedicated MsgA PUSCH time-frequency resource
This means DMRS resource can be shared by more than one UEs, the NW can identify a UE based on the time-frequency resource location, which is shown in figure1 (a).
· Option2: shared MsgA PUSCH time-frequency resource and UE-specific DMRS resource 
This means UE-specific DMRS resource should be configured via UE’s dedicated RRC signalling, the NW can identify a UE based on the DMRS resource if more than one UEs share the same PUSCH time-frequency resource. From the NW’s perspective, there can be more than one PRUs in one PO used by more than one UEs, but from the UE’s perspective, there can be only one PRU or more PRUs in the corresponding PO which depends on UE-specific DMRS resource configuration, which is shown in figure1 (b).


           
(a)                                                                             (b)
Figure1. Dedicated MsgA PUSCH resources
Overall, in this case, regardless of MsgA PUSCH resources configuration, since the PRU pool is UE-specific from UE’s perspective, the preamble pool should also be UE-specific. Considering that the dedicated preamble per SSB is explicated indicated for the UE, so it is unnecessary to take the number of contention free preambles per SSB into account when determining the preamble pool.
· Case2: dedicated MsgA PUSCH resources are common for CFRA UEs
In this case, if more than one 2-step CFRA UEs in a cell share the same MsgA PUSCH resources, that means the PRU pool is shared among these UEs, the PRU for a UE is identified based on the dedicated preamble for the UE and the mapping between preamble and PRU.
Considering that the maximum number of CFRA UEs simultaneously performing CFRA in the same cell depend on the number of reserved CFRA preambles per SSB, the corresponding preamble pool should include all preambles reserved for CFRA per SSB. If reusing the preamble-to-PRU mapping rule defined by RAN1 for CBRA and taking the number of CFRA preambles per SSB into account, the NW needs reserve more PUSCH occasions for mapping all reserved dedicated preambles in the cell. Furthermore, it is possible that all PUSCH occasions associated all dedicated preambles from indicated SSBs for one UE are distributed, if one or more of the reserved preambles for CFRA haven’t been allocated for any other UEs, there are no PUSCH transmissions in the corresponding PUSCH occasions, which will reduce the resource utilization and increase UE’s complexation compared with case1.
Therefore, we propose that:
Proposal1: If reusing the preamble-to-PRU mapping rule, the dedicated MsgA PUSCH resources for 2-step CFRA configured by dedicated RRC signalling should be used by a single UE.
Preamble pool 
Considering that a dedicated preamble per SSB is explicitly indicated for a UE, if the dedicated MsgA PUSCH resources are UE-specific, the preamble pool should be UE-specific, it is unnecessary to take the number of contention free preambles per SSB into account when determining the preamble pool. Only the indicated preambles associated with every SS/PBCH block index should be included in the preamble pool for the UE.
Proposal2：If dedicated MsgA PUSCH resources for 2-step CFRA are used by a single UE, it is unnecessary to take the number of contention free preambles per SSB into account when determining the preamble pool, only the indicated preambles associated with the SS/PBCH block index may be considered.
Preamble-to-PRU mapping rate
For the preamble-to-PRU mapping in 2-step CBRA, preamble pool and the corresponding PRU pool are determined based on the PRACH/PUSCH configurations which are common by 2-step CBRA UEs, one-to-one/multiple-to-one mapping between preambles and PRUs are supported. 
In 2-step CFRA, the dedicated preamble per SSB is explicitly indicated to UE. If ssb-ResourceList is provided, the PRACH mask index indicated by ra-ssb-OccasionMaskIndex indicates the PRACH occasions associated with the selected SS/PBCH block index for the PRACH transmission. According to the preamble or/and PRACH occasion used by the UE, the NW can identify the selected SSB index. Considering that a UE only selects one SSB/CSI-RS to perform the contention free random access, we think in addition to one-to-one mapping, multiple-to-one mapping between preamble(s) from one or multiple SSB index and PRU may be supported for 2-step CFRA, which can reduce PUSCH resource reservation and improve the resource efficiency. 
A simple schematic diagram is shown in figure2:


Figure2 preamble and PRU mapping
Proposal3: One-to-one mapping and multiple-to-one mapping between preamble(s) associated with the SS/PBCH block index and PRU may be supported for 2-step CFRA.

Conclusion
In this contribution, we discuss the remaining issue on how to map a dedicated preamble to a dedicated CFRA msgA PUSCH resource in 2-step CFRA and the following conclusions are proposed:
Proposal1: If reusing the preamble-to-PRU mapping rule, the dedicated MsgA PUSCH resources for 2-step CFRA configured by dedicated RRC signalling should be used by a single UE.
Proposal2：If dedicated MsgA PUSCH resources for 2-step CFRA are used by a single UE, it is unnecessary to take the number of contention free preambles per SSB into account when determining the preamble pool, only the indicated preambles associated with the SS/PBCH block index may be considered.
Proposal3: One-to-one mapping and multiple-to-one mapping between preamble(s) associated with the SS/PBCH block index and PRU may be supported for 2-step CFRA.
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