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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]
In this contribution, we provide analysis on these RAN2-led objectives, including RedCap UE identification and UE type definition.
Discussion
Regarding early identification for RedCap UEs, RAN1#106-e has following agreements,
Agreement:
[bookmark: _Hlk83732150]Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 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 PRACH resource
· PRACH preamble partitioning
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.
There is an agenda item in RAN2 (AI 8.18) on preamble partitioning for Rel.17 features of RedCap, SDT, coverage enhancement and RAN slicing. RAN2#115 has following agreements already,
	Agreements:
1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
3.	New feature and/ feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
4.	A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.
5.	A common MAC CR capturing the changes to sections 5.1.1 and section 5.1.1a of the MAC spec can also be considered and if agreeable, this CR should also be maintained as part of the common RACH agenda item.
6.	As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).   
b: Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.
c: As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.


In this sense, early identification of RedCap UEs and combination of RedCap and other Rel.17 features through preamble partitioning can be up to RAN2 discussion and decision.  
Proposal 1: Early identification of RedCap UEs and combination of RedCap and other Rel.17 features through preamble partitioning can be up to RAN2 discussion and decision.
Early identification of RedCap UEs in Msg1 is enabled if separate RACH resource is configured for RedCap UEs. There is no need to have explicit signaling on enable/disable of early identification of RedCap UEs. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: The enable/disable of early identification of RedCap UEs in Msg1 is through whether separate RACH resource is configured for RedCap UEs.
Regarding RedCap UE type definition, RAN1#106e agreed following, 
Agreement:
· A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
· Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
·  Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC
Besides maximum UE BW, it is supportive to include other reduced capabilities on Rx branches and DL MIMO layers, duplex mode and modulation order to RedCap UE definition. This set of capabilities differentiate RedCap UEs from non-RedCap UEs. 
Proposal 3: Include capabilities of Rx branches and DL MIMO layers, duplex mode and modulation order to RedCap UE type definition. 
Conclusions
As a summary, we have the following proposals on RAN1 aspects for RAN2-led features for RedCap UEs,
Proposal 1: Early identification of RedCap UEs and combination of RedCap and other Rel.17 features through preamble partitioning can be up to RAN2 discussion and decision.
Proposal 2: The enable/disable of early identification of RedCap UEs in Msg1 is through whether separate RACH resource is configured for RedCap UEs.
Proposal 3: Include capabilities of Rx branches and DL MIMO layers, duplex mode and modulation order to RedCap UE type definition. 
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