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Reduced capability (RedCap) UEs in NR targets use cases including industrial wireless sensors, video surveillance, and wearables. The main motivation for RedCap UEs is cost reduction compared to a URLLC/eMBB UE, but some use cases will also benefit from battery life improvement and device size reduction. The intention is to study a UE feature and parameter list with lower end capabilities, supporting FR1/FR2 bands for FDD and TDD. 
The objective in the SID [1] related to framework is the following:
Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases [RAN2, RAN1].
This paper includes some initial thoughts on the RedCap framework.

RedCap as a “certain purpose”
Subsequent to the establishment of the RedCap study, there was discussion at RAN on how to support a set of features in a UE for a “certain purpose” [2]:
· Approach 1: A basic feature group(s), which is a set of components that are viewed necessary to provide a minimum level of support for the feature. Defining a basic feature group(s) is not always possible or necessary for a given feature. 
· Approach 2: A set(s) of feature groups necessary to be supported for the purpose is defined somewhere in specification(s).
RedCap qualifies as a certain purpose, but which approach fits best may depend on the outcome of the study. In [3] some principles of RedCap were discussed, including:
· Do not unnecessarily fragment the NR ecosystem
· Focus on a small number of features
· Retain as much compatibility with “normal” NR as possible
· Do not duplicate work
So, it expected that RedCap will involve a very small number of distinguishing features and remain as compatible as possible to “normal” NR. In addition, the FGs of interest to RedCap will span Rel-15 (features relating to improved coverage, …), Rel-16 (URLLC, MIMO, power savings, …), and Rel-17 (power savings, coverage enhancements, …), not just the few Rel-17 RedCap features. Finally, as the RedCap services are fairly diverse in nature (see Appendix), it is possible that there may be just a few “required” FGs and many others that could be “recommended”. From this perspective, it may make sense to use both Approach 1 and Approach 2, where Approach 2 captures a broader set of recommended FGs across releases for different purposes.
Observation: The RedCap “framework” may include both the traditional feature/feature group description, and additional “recommended” features from across Rel-15 to Rel-17.

Features related to RedCap in Rel-15 and Rel-16
The papers [3][4][5] include discussions on features related to URLLC (Rel-15 and Rel-16), power savings, etc, taken from the Rel-15 [6] and Rel-16 feature lists [7], some of which are listed below: 
[bookmark: _Ref129681832]In NR rel-15:
· Longer PUCCH formats (format 1, 3, 4)
· Intra slot hopping PUCCH repetition (feature 4-23, K=2,4,8 slots) 
· Type 1 Type 2 configured PUSCH repetitions (5-14 and 5-16)
· PUSCH and PDSCH repetition 2,4,8 factor (5-17 and 5-17a)
· 5-9 intra slot FH, 5-7 inter VRB-PRB PDSCH, 5-10 inter slot
· PDCP repetition 1-6 for higher layer, suitable for delay tolerant traffic
· High reliability MCS table (table 3 in 38.214)
· SUL
In NR Rel-16
· Compact DCI 
· Multiple TRP (for PDSCH in Rel-16, others in Rel-17)
· More than one PUCCH for HARQ-ACK transmission within a slot
· PUSCH repetition (type A, B) (11-6 and 11-7)
· Multiple Active Configured grant configurations for a BWP of a serving cell (11-9)
· DRX Adaptation (19-1)
· Cross Slot Scheduling (19-2)
· Maximum MIMO Layer Adaptation (19-3)
· UE Assistance Information (19-4a)

Conclusions
This paper provided initial thoughts on the RedCap framework.
Observation: The RedCap “framework” may include both the traditional feature/feature group description, and additional “recommended” features from across Rel-15 to Rel-17.
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Appendix
Use case specific requirements from the SID [1]:
· Industrial wireless sensors: Reference use cases and requirements are described in TR 22.832 and TS 22.104: Communication service availability is 99.99% and end-to-end latency less than 100 ms. The reference bit rate is less than 2 Mbps (potentially asymmetric e.g. UL heavy traffic) for all use cases and the device is stationary. The battery should last at least few years. For safety related sensors, latency requirement is lower, 5-10 ms (TR 22.804)
· Video Surveillance: As described in TR 22.804, reference economic video bitrate would be 2-4 Mbps, latency < 500 ms, reliability 99%-99.9%. High-end video e.g. for farming would require 7.5-25 Mbps. It is noted that traffic pattern is dominated by UL transmissions.
· Wearables: Reference bitrate for smart wearable application can be 5-50 Mbps in DL and 2-5 Mbps in UL and peak bit rate of the device higher, up to 150 Mbps for downlink and up to 50 Mbps for uplink.  Battery of the device should last multiple days (up to 1-2 weeks).

