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[bookmark: _Ref521334010]Introduction
In RAN#90e, a new Rel-17 WI on support of reduced capability NR devices, i.e. RedCap, was approved [1]. The high layer related features are listed as follows. 
	· [bookmark: _Hlk58502603]Specify higher layer support of enhancements listed above [RAN2, RAN1]. Details are to be refined at RAN#91e taking the outcome of the RedCap SI into account, and work on this objective shall start after RAN#91e:
· Specify definition of RedCap UE type(s) including set(s) of L1 capabilities for RedCap UE identification and for constraining the use of those RedCap L1 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.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks and allow operators to restrict their access if desired.
· Specify necessary updates of UE capabilities (38.306) and RRC parameters (38.331).


Note that some potential complexity reduction features, i.e. optional support of 40MHz after initial access and number of Rx branches in legacy 4 Rx (other than 2-Rx vehicular UE) bands, are to be determined in RAN#91e. In this contribution, we provide our preliminary views on high layer support for RedCap UE.
Discussion
[bookmark: _Ref52270350]Access control of RedCap UE
In RAN2#112e, RAN2 made the following agreements on access control for RedCap UEs:
	Agreements:
1.	Include the possible options (msg1, msg3, msg5) in the TP without saying anything on RAN2 preferences on when identification is required
2.	Do not send a LS on RedCap UE identification to RAN1 and wait for more RAN1 process
3.	Postpone the LS to SA1 on UAC enhancement for RedCap UEs.
4.	Postpone the discussion on the camping indicator for RedCap UEs to the WI phase.
5.	Postpone the discussion on intraFreqReselection indicator for RedCap UEs to the WI phase.


It has been agreed in RAN2 that an indication in system information is needed to indicate whether a RedCap UE can camp on the cell. Also, it has been agreed that unified access control (UAC) mechanism will be applied to RedCap UE. However, details are FFS and pending on RAN2 discussion. As can be seen from the above agreements 3~5, access control aspects in RAN2 are postponed at least to the WI phase. 
Also, RAN1 has reached the following conclusion on access control during RAN1#103-e [2]:
	Conclusion:
For access control for RedCap UEs, detailed signaling options associated with system information are postponed to the WI phase.


Hence, RAN1 should wait for RAN2’s further progress on access control for RedCap UEs.
Proposal 1: RAN1 should wait for RAN2’s further progress on access control for RedCap UEs before normative work.

Identification of RedCap UE
In RAN1#103e, RAN1has discussed the feasibility, necessity, pros and cons for RedCap UE identification in different stages [2]. 
	Agreements:
· [bookmark: _Hlk54817168]As a next step, for the study on the options for RedCap UE identification during RAN1 #103-e meeting, RAN1 to focus on establishing feasibility, necessity, and identifying pros and cons for the following schemes:
· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.
· Opt. 2: During Msg3 transmission. 
· Opt. 3: Post Msg4 acknowledgment. 
· E.g., during Msg5 transmission or part of UE capability reporting.
· Opt. 4: During MsgA transmission.


A number of agreements on feasibility, necessity, pros and cons were reached, and subsequently captured in TR 38.875[4]. In RAN2#112e, UE identification has been discussed by RAN2, and the following agreements were made:
	Agreements:
1.	Whether it is needed to identify RedCap UEs during Msg3 from RAN2 perspective or not depends on the following two aspects:
-	Whether Msg4/5 special handing for RedCap UE is needed, pending RAN1
-	Whether there is a need to reject part of RedCap UEs in addition to cell barring and UAC mechanism


Also, from RAN2 perspective, there seems no strong motivation to identify RedCap UEs in Msg1 or Msg5, but the final decision is pending on RAN1’s progress. Therefore, we think it is suitable for RAN1 to continue the study on UE identification.
Proposal 2: RAN1 should continue the study on UE identification for RedCap.

Definition of RedCap UE type
In RAN1#103e, following agreements were reached on definition of Redcap UE types [2]:
	Agreements:
· At least for RedCap UE identification, explicit definition of RedCap UE type(s) is needed. Ppending conclusions on the reduced complexity features in AI8.6.1 and RedCap UE identification in AI8.6.5, the definition of the RedCap UE types can be based on one of: 
0. Option 1: All the reduced capabilities recommended at the end of the RedCap study 
0. Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any 
0. Option 3: All the recommended reduced capabilities as well as recommended power saving features 
0. Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
0. FFS for other usages 

Agreements:
·  If early identification during initial access is supported, at least maximum supported UE BW during initial access is included in the set of L1 capabilities of the device type for RedCap early identification 
· Note: 20 MHz for FR1 and 100 MHz for FR2  
· Identification of UEs optionally supporting bandwidths larger than 20 MHz in FR1 or larger than 100 MHz in FR2 after initial access, if supported, is not supported by early identification during initial access 
· FFS other L1 capabilities 
· Note: This does not preclude the case where the early indication only indicates whether it is a Redcap UE or which type of the Redcap UEs if multiple UE types are defined


In short, from RAN1’s perspective, explicit definition of RedCap UE type is needed at least for UE identification, where the maximum UE bandwidth during initial access is included. 
In our view, Option 2 and Option 4 can be further considered for RedCap type definition. But the details should take RAN2’s output for reference. Note that RAN2 has also discussed the UE capability and UE identification in RAN2#112e [3], and the agreements are listed as follows:
	Agreements via email - offline 112:
1. Following capability design principle is considered for RedCap UE, but details should be discussed in WI phase:
	Alternative 1:
	-	The UE capability requirements for a RedCap device type, that are different from those for non-RedCap UEs, are listed in the specifications. That is:
		o	Mandatory features for non-RedCap UE that are not supported for RedCap UE;
		o	Mandatory features for non-RedCap UE that are optional for RedCap UE;
		o	Mandatory features for non-RedCap UE that are supported for RedCap UE but with different value;
		o	Optional features for non-RedCap UE that are not supported for RedCap UE;
		o	Optional features for non-RedCap UE that are mandatorily supported for RedCap UE.
	For a RedCap device type, define new signaling fields in UE Capability for the features that are mandatory w/o capability signaling for non-RedCap UEs but are optional for Redcap UEs, or mandatory with capability signaling for non-RedCap UEs but with different value for RedCap UEs.The possible new introduced signaling fields for RedCap UEs should not apply to non-RedCap or legacy UEs for mandatory features w/o capability signaling.
	Alternative 2:
	Directly define the UE capabilities required for RedCap devices, including:
  	--- Mandatory features for RedCap UEs (defined in specification);
	--- Optional features for Redcap UEs (introduce signaling fields in an independent container defined specifically for Redcap UE). 

2. Regarding how can the network know whether the UE is RedCap UE or not in order to handle UE capabilities properly, following options are considered and to be captured in the TR, the further analysis/down selection should be done in WI phase (following options may not be mutually exclusive, and may not be an exhaustive list):
	Option 1: RedCap device type is indicated as part of the capability signaling
	Option 2: Define a new IE specifically for RedCap Ues containing these additional Redcap specific capabilities that is included only by Redcap UEs.
	Option 3: The network obtains the RedCap based on identification solution, e.g. during Msg1, Msg3, MsgA,etc, (pending RAN1 conclusion), and forwards it to target during Handover. 
	Option 4: NW identifies RedCap UE based on the reported capabilities. That is, assuming there are capabilities specific to RedCap UEs not used by non-RedCap UEs, it should be clear to NW the UE is Redcap without any additional type indication (if such is not needed e.g. during initial access). 


It can be seen that views on UE type definition and capability are not convergent in RAN2. Related candidates/options will be further discussed or down-selected during the WI phase. We suggest RAN1 to continue the study on RedCap UE type definition, and should take RAN2’s outcome into consideration during the WI phase.
Proposal 3: RAN1 should continue the study on RedCap UE type definition, taking RAN2’s outcome into consideration during the WI phase.

Conclusion
In this contribution, we provide our view on high layer related features of RedCap. The proposals are summarized as follows:
Proposal 1: RAN1 should wait for RAN2’s further progress on access control for RedCap UEs before normative work.
Proposal 2: RAN1 should continue the study on UE identification for RedCap.
Proposal 3: RAN1 should continue the study on RedCap UE type definition, taking RAN2’s outcome into consideration during the WI phase.
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