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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#105-e, it was agreed to support 2-step RACH for RedCap UEs as an optional feature. The discussion of 2-step RACH has low priority than 4-step RACH for RedCap UEs. 
Agreement:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritized.
In this contribution, we provide our initial thinking on 2-step RACH for RedCap UEs.  
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Similar with for 4-step RACH [2], where early identification of RedCap UEs in Msg1 is optionally enabled,  early identification of RedCap UEs in MsgA could be optionally enabled as well. It is intended for e.g., link adaptation for MsgB and scheduling of RedCap UEs in the proper frequency region. 
As listed in the agreements, the candidates of early identification of RedCap UEs in MsgA include separate MsgA preambles and a new indication in MsgA PUSCH. The former further includes separated ROs for RedCap 2-step RACH or preamble partitioning in the shared ROs. Using separate initial UL BWP is also listed as an option, but it cannot achieve early identification of RedCap UEs alone in case ROs are shared between RedCap UEs and non-RedCap UEs with separate initial BWPs. 
[bookmark: _Hlk79165725]If early identification of RedCap UEs is through separate MsgA preambles, there might be multiple scenarios resulted from whether ROs are shared between RedCap UEs and non-RedCap UEs, and whether ROs are shared between 2-step RACH and 4-step RACH for both RedCap UEs and non-RedCap UEs. Specifically, following scenarios might need to be considered, 
· Scenario 1: ROs are shared between RedCap UEs and non-RedCap UEs, and are shared between 2-step RACH and 4-step RACH for both RedCap UEs and non-RedCap UEs.
· Scenario 2: ROs are shared between RedCap UEs and non-RedCap UEs, but are no shared between 2-step RACH and 4-step RACH for both RedCap UEs and non-RedCap UEs.
· Scenario 3: ROs are separately configured for RedCap UEs and non-RedCap UEs, and ROs for RedCap UEs are shared between 2-step RACH and 4-step RACH. 
· [bookmark: _Hlk79149354]Scenario 4: ROs are separately configured for RedCap UEs and non-RedCap UEs, and ROs for RedCap UEs are not shared between 2-step RACH and 4-step RACH.
For scenario 1, preamble partitioning is needed in the ROs for 2-step RACH for RedCap UEs. Similar with the preamble partitioning for non-RedCap UEs, there might be a set of legacy CF preambles allocated for 2-step RACH for RedCap UEs.
For scenario 2, it might be more reasonable that the ROs for 2-step RACH are shared between RedCap and non-RedCap UEs, instead of ROs for non-RedCap 4-step RACH being shared with RedCap UEs with 2-step RACH. Preamble partitioning is needed for RedCap UEs in the ROs for 2-step RACH.
For scenario 3, preamble partitioning is needed for RedCap UEs for 2-step RACH in the ROs for RedCap UEs. 
For scenario 4, there is a separate set of ROs configured for 2-step RACH for RedCap UEs. This might not be typical scenario because of much RACH overhead. 
We have the following proposal, 
Proposal 1: Consider early identification for RedCap UEs through MsgA preambles from whether ROs are shared between RedCap UEs and non-RedCap UEs, and whether ROs are shared between 2-step RACH and 4-step RACH for RedCap UEs. 
For the option of using a new indication in MsgA PUSCH for early identification of RedCap UEs, (at least part of) 2-step RACH ROs and POs for non-RedCap UEs are shared with RedCap UEs. This option might not be applicable for some scenarios e.g., ROs are shared between RedCap and non-RedCap UEs but with separate initial UL BWPs, and the frequency span containing the POs and ROs is wider than RedCap UE BW. 
If early identification of RedCap UEs is through separate MsgA preambles, the mapping between preambles and PRUs for RedCap 2-step RACH needs to be considered. In our initial thinking, there might be following options for the mapping,
· Option1: The preambles for RedCap UEs are ordered separately from those for non-RedCap UEs, and map to the same set of PRUs.
· Option 2: The preambles for RedCap UE are ordered separately from those for non-RedCap UEs, and map to a different set of PRUs.
· Option 3: The preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to a same set of PRUs. 
We have the following proposal, 
Proposal 2: If early identification of RedCap UEs is through separate MsgA preambles, consider following options for the preamble to PRU mapping, 
· Option1: The preambles for RedCap UEs are ordered separately from those for non-RedCap UEs, and map to the same set of PRUs.
· Option 2: The preambles for RedCap UE are ordered separately from those for non-RedCap UEs, and map to a different set of PRUs.
· Option 3: The preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to a same set of PRUs. 

Conclusions
As a summary, we provide initial thinking on 2-step RACH for RedCap UEs, and have the following proposals,
Proposal 1: Consider early identification for RedCap UEs through MsgA from whether ROs are shared between RedCap UEs and non-RedCap UEs, and whether ROs are shared between 2-step RACH and 4-step RACH for RedCap UEs. 
Proposal 2: If early identification of RedCap UEs is through separate MsgA preambles, consider following options for the preamble to PRU mapping, 
· Option1: The preambles for RedCap UEs are ordered separately from those for non-RedCap UEs, and map to the same set of PRUs.
· Option 2: The preambles for RedCap UE are ordered separately from those for non-RedCap UEs, and map to a different set of PRUs.
· Option 3: The preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to a same set of PRUs. 
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