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Discussion and decision
1 Introduction
In SID [1], the following objective was agreed:

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].
In this paper, some considerations on definition of device types for RedCap UE are discussed. 
2 Consideration on UE capability
As further clarified in RAN #88 e-meeting in [1],  
Note1: The work defined above should not overlap with LPWA use cases. The lowest data rate and bandwidth capability considered should be no less than an LTE Category 1bis modem.

That is, the minimal RF bandwidth for RedCap device is 20MHz for FR1. For FR 2, the potential bandwidth is 50MHz or 100MHz for RedCap. On the other hand, the based on the agreement in RAN 1 # 101b-e meeting, the above bandwidth is the maximum band at least for initial access. For NR, UE has a mandatory bandwidth, and after initial access, UE is allowed to report a larger bandwidth to provide a higher data rate. Similarly, if needed, for RedCap UE, the system (e.g., initial access) may design to support minimal RF bandwidth of RedCap UE, but if UE support a larger RF bandwidth, UE can report it as an optional feature after initial access. Similar as for NR, the capability of RF bandwidth is reported per FR1/FR2.
Proposal #1: RedCap UE need to support a mandatory bandwidth for FR 1 and FR 2 separated. UE can optionally report a larger BW as an optional feature. 
For antenna reduction, RAN 1 is studying on reduction of 4Rx to 2 or 1 Rx for FR 1 for some FR1 bands, and reduction of 2Rx to 1 Rx for some other FR1 bands and for FR2. In addition, as agreed in SID [1], 3dB additional antenna loss is considered for wearables in RedCap study item for coverage recovery. 

· Note: For FR1, coverage analysis for wearables can include consideration of potential reduced antenna efficiency due to device size limitations as part of the antenna gains. The extent of additional recovery of coverage loss due to reduced antenna efficiency is to be limited to 3 dB

Based analysis in [2], UE with different number of receive antenna has different peak data rate. And based on the evaluation in [3], different number of receive antenna and additional antenna efficiency loss will result in different DL coverage performance. Therefore, it is better to report on number of receive antenna, as well as whether the device has additional antenna loss. 
Proposal #2: The number of receive antenna for a RedCap UE need to be report as a UE capability. 

Proposal #3: Additional antenna loss can be reported as an UE capability. 

3 Conclusion
In this paper, some analysis on UE capability of RedCap UEs was provided. We proposed:
Proposal #1: RedCap UE need to support a mandatory bandwidth for FR 1 and FR 2 separated. UE can optionally report a larger BW as an optional feature. 
Proposal #2: The number of receive antenna for a RedCap UE need to be report as a UE capability. 

Proposal #3: Additional antenna loss can be reported as an UE capability. 
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