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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A 3GPP Rel-17 work item for reduced capability (Redcap) devices was approved in [1]. Among the key objectives, the scope of this WI includes specifying support for a small handful of UE complexity reduction features, and the higher layer support of those features:
· [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).
One of the aspects to be discussed is the identification/UE feature definition for RedCap. In this contribution, we provide our views on the UE type definition for RedCap. The main “takeaways” are NOT to spend time in RAN1 on UE types, but focus rather on UE early identification.

Discussion
UE category
The discussion on UE types has been clouded by proposals to (effectively) introduce the concept of LTE UE categories into NR. These proposals want to divide (or fragment) the RedCap market into “low end” and “high end” wearables with different data rates and bandwidths associated with each type or category. These proposals mark a sharp departure (and a decided step backward) from NR, which define a small set of mandatory (or basic) features and leave the remaining as optional capabilities for the market to decide.
Fortunately, the agreements in RAN2 (and the WID description) are not in the direction of UE categories or introducing multiple UE types in order to fragment the market. Specifically, RAN2 has agreed in RAN2#111e:
· The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE
· The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs
From a RAN1 perspective, the only agreements on device type definition are related to early identification during initial access, where from RAN1#103-e:
· 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 
The RedCap WID makes it clear that the bandwidth during and after initial access for FR1 is 20MHz and FR2 is 100MHz. (Optional 40MHz support after initial access can still be discussed at RAN#91e, but this would be a capability and not a type associated with initial access.) The WID also makes it clear that all RedCap UEs will support the reduced bandwidth feature, as RedCap UEs will be prevented from using “carrier aggregation, dual connectivity and wider bandwidths.”
From the above we can make the following observation and proposal.
Observation 1:
· FR1 and FR2 RedCap UEs will have different bandwidth capability than “normal” NR UEs.
Proposal 1:
· UE categories are not discussed in RAN1.
· RedCap UE types associated with bandwidths other than 20MHz in FR1 and 100MHz in FR2 are not discussed in RAN1.

RedCap UE type and RedCap UE identification
While it is clear that RedCap UE types should not be used to introduce UE categories, there is a need to know that a UE is a RedCap UE. In the words of RAN2, “the network needs to know whether the UE is RedCap UE or not”. From a RAN1 perspective, we have the following agreement from RAN1#103-e:
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 

However, it is hard to continue discussion on these options until progress is made on UE identification (which is why the above agreement is pending conclusion on UE identification). RAN1 agreed on four options, where Opt 4 is deprioritized until progress is made on the other options.
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.

The TR captures many observations on the benefits and necessity of the options, but so far there is no agreement on early identification.
In our view, the following should be supported:
· Identification of RedCap UEs ‘Post Msg 4’: there are plenty of use cases where there is no need for early RedCap identification, such as when the UE is not in challenging coverage conditions and/or has 2 Rx antennas. In such a case, the UE can go through the regular initial access procedure and identify itself as RedCap during the normal capability exchange.
· Early identification of RedCap UEs during Msg1: this identification path should be defined for UEs that cannot perform identification at Msg5 due to e.g., coverage and/or has 1Rx antenna. While early identification could also be performed during Msg3, we see benefits in using Msg1 e.g., Msg2/Msg4 can be transmitted with the appropriate radio parameters with no performance limitation Furthermore, several Msg1 early identification solutions were provided in the SI and appear to be simple to standardize.
In any case, the next step for RAN1 is to focus on early identification, and not get stuck in other discussions related to UE type.
Proposal 2:
· RedCap UE type discussion in RAN1 should be postponed till after progress is made on RedCap UE identification.
Proposal 3:
· Two RedCap UE identification paths are provided:
· Identification of RedCap UEs during Msg5
· Early identification of RedCap UEs during Msg1

[bookmark: _Ref129681832]Conclusion
In this contribution, we observe and propose the following.
 Observation 1:
· FR1 and FR2 RedCap UEs will have different bandwidth capability than “normal” NR UEs.
Proposal 1:
· UE categories are not discussed in RAN1.
· RedCap UE types associated with bandwidths other than 20MHz in FR1 and 100MHz in FR2 are not discussed in RAN1.
Proposal 2:
· RedCap UE type discussion in RAN1 should be postponed till after progress is made on RedCap UE identification.
Proposal 3:
· Two RedCap UE identification paths are provided:
· Identification of RedCap UEs during Msg5
· Early identification of RedCap UEs during Msg1
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