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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#91e, the updated RedCap WID [1] was agreed. Following objectives are RAN2-led and need RAN1 inputs,
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1]
Early identification of RedCap UEs in 4-step RACH Msg1 has been agreed in RAN1 #106e, and according to RAN1#106bis-e conclusion, preamble partitioning for Msg1 based early identification will be further discussed in RAN2, 
Conclusion
It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication
In RAN1#105-e, it was agreed to support 2-step RACH for RedCap UEs as an optional feature, and FFS on the early identification in 2-step RACH procedure,
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 thinking on early identification of RedCap UEs in 2-step RACH.  
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As listed in the RAN1#105e agreement, the candidates for early identification of RedCap UEs in MsgA include using separate MsgA preambles or using a new indication in MsgA PUSCH. 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. 
From RAN1#106bis-e discussion, MsgA PRACH based early identification has been supported by majority, while there are also views not to have MsgA PRACH based identification. These two alternatives have been reflected in the feature lead proposal, 
RAN1#106bis-e FL’s proposal:
· Alt.1: For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP(if supported)
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Alt.2: Early indication of RedCap UEs in MsgA PRACH is NOT supported.
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.
Our view is that similar with 4-step RACH 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 RA and scheduling of RedCap UEs in the proper frequency region.
Compared with early identification in MsgA PUSCH, using MsgA RACH based early identification is beneficial in terms of more robust performance of RACH preamble detection. Besides, it is also beneficial considering the fallback of 2-step RACH to 4-step RACH when MsgA PUSCH is not detected, where the RedCap UEs could still be identified for the fallback 4-step RACH procedure. Therefore, our view is that early identification of RedCap UEs in 2-step RACH MsgA PRACH is at least supported, while whether early identification of RedCap UEs in 2-step RACH PUSCH is based on RAN2 decision.
Proposal 1: For 2-step RACH, support early identification of RedCap UEs through MsgA PRACH. 
Proposal 2: Whether early identification of RedCap UEs in 2-step RACH PUSCH is based on RAN2 decision. 
With MsgA PRACH based early identification, it needs to further discuss the POs and PRUs configuration for RedCap UEs, mainly on whether the POs and PRUs are shared with non-RedCap UEs. There are three cases,  
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Case 1: RedCap UEs share the POs and PRUs configured for non-RedCap UEs.
· Case 2: RedCap UEs share the POs configured for non-RedCap UE, but are configured with separate PRUs. 
· Case 3: RedCap UEs are configured with separate POs and separate PRUs.  
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 3: The RedCap UEs can be configured to share POs and/or PRUs for non-RedCap UEs. 
[bookmark: _Hlk86926027]Furthermore, the preamble to PRU mapping for RedCap UEs shall be considered, especially for the cases when the PRUs are shared with non-RedCap UEs. One option is that the preambles for RedCap UEs are ordered separately and map to the shared PRUs, while the other option is that the preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to the shared PRUs. 
We have the following proposal, 
Proposal 4: Consider following options for preamble to PRU mapping when PRUs are shared with non-RedCap UEs, 
· Option 1: preambles for RedCap UEs are ordered separately and map to the shared PRUs
· Option 2: preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to the shared PRUs 
· 
Conclusions
As a summary, we have the following proposals on 2-step RACH for RedCap UEs,
Proposal 1: For 2-step RACH, support early identification of RedCap UEs through MsgA PRACH. 
Proposal 2: Whether early identification of RedCap UEs in 2-step RACH PUSCH is based on RAN2 decision. 
Proposal 3: The RedCap UEs can be configured to share POs and/or PRUs for non-RedCap UEs. 
Proposal 4: Consider following options for preamble to PRU mapping when PRUs are shared with non-RedCap UEs, 
· Option 1: preambles for RedCap UEs are ordered separately and map to the shared PRUs
· Option 2: preambles for RedCap UEs and non-RedCap UEs are unified ordered and map to the shared PRUs 
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