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[bookmark: _Ref521334010]Introduction
In RAN#90-e, a new Rel-17 WI on support of reduced capability NR devices, i.e. RedCap, was approved [1]. The latest WID was updated in RAN#92-e [2], where the higher layer features related to RAN1signaling are listed as follows:
	…
· 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]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· 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]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]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 our views on the above higher layer features related to RAN1 signaling. There are some other higher layer aspects in the WID, e.g. eDRX enhancement and RRM relaxation for RedCap UE, but are not discussed here.

Discussion
Definition of RedCap UE Type
In RAN1#106-e, RAN1 made the following agreement on definition for RedCap UE type [3]. It is expected to further discuss whether to capture other capabilities to RedCap UE type other than the maximum UE bandwidth.
	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 reduced 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


In RAN1#106bis-e, the following FL proposal was made, but did not have time to discuss online [5]:
	FL2 High Priority Proposal 5-1: 
· Alt.2: Leave ‘Redcap Device Type’ definition to UE features of Redcap AI. 
· Note that: UE features that are defined as part of ‘Basic feature group’ for Redcap are included in the ‘Redcap Device Type’ definition. 


From view of ecosystem, the definition of RedCap UE type should help operators, network vendors and UE vendors quickly aware of the difference between RedCap UE and non-RedCap UE. Therefore, the definition of RedCap type shall include the fundamental difference as much as possible. This can help network vendors develop suitable configuration/scheduling strategy for RedCap UE in time, and can help UE vendors evaluate the cost/complexity when choosing the wireless communication module. 
Thus ‘basic feature group’ is a reasonable choice to define RedCap device type. The fundamental characteristics should be defined as the basic feature group of RedCap UE. Such definition provides a general view of RedCap UE and avoids additional effort. Therefore, we suggest to agree on the FL proposal on how to define RedCap Device Type.
Proposal 1: Leave ‘RedCap Device Type’ definition to UE features of RedCap AI. 
· Note that: UE features that are defined as part of ‘Basic feature group’ for RedCap are included in the ‘RedCap Device Type’ definition.

Early indication in 2-step RACH
In RAN1#106-e, it was agreed that RedCap UE can optionally support 2-step RACH. In RAN1#106bis-e, the following proposal was proposed [5]:
	FL2 High Priority Proposal 1-2:
· 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.


In addition, in RAN2#115-e, the following agreement was achieved [4]:
	Agreements:
1.	Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
2.	Solution for early identification for 2-step RACH will be specified.
3.	Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
4.	Specify a RedCap specific IFRI in SIB1.


Based on the RAN2 agreement, it is clear that early indication of RedCap UE in 2-step RACH should be supported. Alt. 2 in the above FL2 High Priority Proposal 1-2 is not needed.
Generally, the mechanism of early indication in 4-step RACH can also be applied to 2-step RACH. That is to say, for 2-step RACH, early indication of RedCap UEs by PRACH preamble partitioning and separate PRACH resources can both be supported. Considering that RACH capacity in Rel-17 may have serious problem since plenty of features require RACH partitioning (i.e. RedCap, Coverage enhancement, SDT, RAN slicing, etc.), a new indication in MsgA PUSCH part can also be supported. This can alleviate the heavy burden of early indication in 2-step RACH ROs and MsgA PRACH preambles. As RAN2 has agreed to support early indication in Msg3, it can be considered to adopt the same mechanism in MsgA PUSCH.
Proposal 2: 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 
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.

Conclusion
In this contribution, we provide our view on higher layer related features of RedCap UE. The proposals are summarized as follows:
Proposal 1: Leave ‘RedCap Device Type’ definition to UE features of Redcap AI. 
· Note that: UE features that are defined as part of ‘Basic feature group’ for RedCap are included in the ‘RedCap Device Type’ definition.
Proposal 2: 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 
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.
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