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1 Introduction
Regarding RedCap SID [1], we had the following agreement related to framework and principles for RedCap UEs in RAN1 #102e meeting [2]:

Agreements:
· Studying how to constrain RedCap devices to be used only for the intended use cases is deprioritized in RAN1 

· Discussion on whether to study CA case is deprioritized for reduced capability UEs in Rel. 17 SI and it will not start until maximum UE channel bandwidth is clear.

In this contribution, we discuss the standardization framework and principles for the reduced capability NR devices.

2  UE type definition for reduced capability NR devices
Regarding UE type definition for RedCap devices, RAN2 had the following agreements in RAN2 #111-e meeting:

Agreements:

1. At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is redCap UE or not. FFS on whether based on explicit or implicit signalling.

2. The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)

3. 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, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1

4. Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;

In RAN1, UE type related issues were discussed in email thread [102-e-NR-RedCap-04] during RAN1 #102-e meeting. Based on the RAN2 agreement highlighted in green, RAN1 discussed the following question: 
· Which components should be included in the definition of the RedCap UE type (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.)?

According to the feedbacks, the following components were proposed to be included in the definition of the RedCap UEs:

· Maximum supported UE bandwidth (14 companies)
· Number of Rx antennas (11 companies)
· Maximum supported MCS/modulation order (4 companies)
However, some companies thought definition of RedCap UEs should be discussed until the complexity reduction/power saving/coverage recovery techniques are clear. There was no consensus on the above question related to definition of RedCap UEs.
From our point of view, the definition of RedCap UE type is necessary for initial access procedure. The definition of RedCap UE type includes maximum supported UE bandwidth and number of UE antennas. During initial access, if RedCap UE is identified by the gNB, the RedCap maximum UE bandwidth is assumed to 20 MHz for FR1 and 100 MHz for FR2. Besides, single UE antenna is assumed for RedCap UEs. Implicit signalling is used to tell the RedCap UE type by separated PRACH resources configured for the RedCap UEs. The intention is to tell the gNB the UE is a RedCap UE so that coverage recovery or dedicated scheduling can be applied to the RedCap UEs. By definition of the RedCap UE, a baseline capability of UE bandwidth and number of antennas can be assumed for this type of UEs during initial access. There is no need to explicitly report the RedCap UE type. 

Proposal 1: Maximum supported UE bandwidth and number of UE antennas need to be considered for the definition of RedCap UE type.
Besides maximum supported UE bandwidth and number of UE antennas, capability of coverage enhancement for the RedCap UEs may also need to be considered during initial access. For RedCap UEs, if  Rel-17 coverage enhancement is an optioanl UE feature, there is a need to determine whether to distinguish the coverage enhancement capability during initial access. If coverage enhancement capability is regarded as a component to be included in the definition of the RedCap UEs, at least two RedCap UE types should be considered: ‘RedCap non-CE’ UE and ‘RedCap plus CE’ UE.
Observation 1: Whether the RedCap UE needs to support Rel-17 coverage enhancement feature has impact on the definition of the RedCap UE type.
Except for the components included in the definition of the RedCap UEs, other additional reduced capbility UE features can be reported wtih existing capability signaling.
3 Principles for reduced capability NR devices

For the potential UE complexity reduction features, as we evaluated in [3], UE bandwidth reduction, Reduced number of UE RX/TX antennas, Half-Duplex-FDD can provide relatively high UE complexity reduction. At least these three features can be considered to be specified in WI stage for the reduced capability NR devices. For UE bandwidth reduction feature for the RedCap UEs, based on the principle of reusing legacy solutions as much as possible and minimum standardization impact, as we proposed in [3], 50 MHz maximum UE bandwidth is no longer be considered for FR2 in WI stage.

Proposal 2: For reduced capability NR devices, at least UE bandwidth reduction, reduced number of UE RX/TX antennas and Half-Duplex-FDD shall be considered as candidate solutions to be specified in WI stage.

4 Conclusions
In this contribution, we have discussed framework and principles for reduced capability NR devices. We make the following observations and proposals:
Observation 1: Whether the RedCap UE needs to support Rel-17 coverage enhancement feature has impact on the definition of the RedCap UE type.
Proposal 1: Maximum supported UE bandwidth and number of UE antennas need to be considered for the definition of RedCap UE type.
Proposal 2: For reduced capability NR devices, at least UE bandwidth reduction, reduced number of UE RX/TX antennas and Half-Duplex-FDD shall be considered as candidate solutions to be specified in WI stage.
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