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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN #86 meeting, SID on support of reduced capability NR devices was approved [1]. Three main use cases, industrial wireless sensors, video surveillances, and wearables, were identified, as well as some baseline requirements. This paper is to clarify the requirements of use cases and the scope of RedCap. 
Discussion
In SID, the use case specific requirements for wearables were descripted as:
· Wearables: Reference bitrate for smart wearable application can be 10-50 Mbps in DL and minimum 5 Mbps in UL and peak bit rate of the device higher, 150 Mbps for downlink and 50 Mbps for uplink.  Battery of the device should last multiple days (up to 1-2 weeks).
During SID drafting phase, the bitrates of device for wearables were defined corresponding to LTE CAT 4 for high end wearable devices. In our understanding, this bitrate target (i.e., 10-50 Mbps in DL and minimum 5 Mbps in UL and peak bit rate of the device higher, 150 Mbps for downlink and 50 Mbps for uplink.) is the upper bound for wearables. The key use cases of REDCAP in the context of consumer wearables are smartwatches which only require data rates much lower than 150 Mbps (DL) and 50 Mbps (UL).  That is, it is not required all types of wearable devices have to meet the bitrate target. On the other hand, as in justification section of the SID, one characteristic for wearables use case is that the device is small in size: 
Finally, wearables use case includes smart watches, rings, eHealth related devices, and medical monitoring devices etc. One characteristic for the use case is that the device is small in size.
It would not intend to require 2 Rx to be mandatory supported by wearables as LTE Cat 4 to achieve 150Mbps for downlink, since 2 antennas cannot fit into a compact form of the wearable device. In RAN 1 #101e-meeting, there were some discussions on whether to capture the reference bitrate for low-end wearables in the TR [2]. We would like to clarify that the low-end wearable, with lower bitrate, is also covered by RedCap. In order to facilitate the discussion in RAN 1, reference bitrate of low-end wearables can be updated in justification part of SID. 
Proposal #1: Update in justification section of SID with: 
· Wearables: Reference bitrate for smart wearable application can be 10-50 Mbps in DL and minimum 5 Mbps in UL and peak bit rate of the device higher, 150 Mbps for downlink and 50 Mbps for uplink.  The consumer wearables, e.g., smartwatches, only require bitrates much lower than the peak bit rate with single antenna. Battery of the device should last multiple days (up to 1-2 weeks).

In addition, there were also some discussions in RAN 1 [2] on whether to consider antenna efficiency due to device size limitations in the coverage analysis. As described in justification part of the SID, 
Finally, wearables use case includes smart watches, rings, eHealth related devices, and medical monitoring devices etc. One characteristic for the use case is that the device is small in size.
……
Generic requirements:
· Device complexity: Main motivation for the new device type is to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16. This is especially the case for industrial sensors. 
· Device size: Requirement for most use cases is that the standard enables a device design with compact form factor. 
· Deployment scenarios: System should support all FR1/FR2 bands for FDD and TDD.
[bookmark: _GoBack]A device design with compact form factor is one of generic requirements for RedCap UE, compared with a NR eMBB device or a URLLC device. Especially for wearables, one characteristic is that the device is small in size. Some antenna efficiency loss is observed for wearables for both UL and DL, i.e., smart watches. During RAN 1 email discussion, most of companies acknowledged that there could be some additional efficiency degradation for the antennas due to the small form factor for some use cases for RedCap. In other words, in order to maintain similar antenna efficiency as that of eMBB device with regular form factor, more complexity/cost at antenna and RF part are needed. In our understanding, the reduced antenna efficiency due to device size limitations is part of complexity reduction feature for RedCap UE, and the antenna efficiency should be considered in coverage analysis. Whether to compensate the coverage loss due to reduced antenna efficiency should be part of the discussion in RAN 1, together with other complexity reduction features. 
Proposal #2: Antenna efficiency due to device size limitations is part of the scope of RedCap SI. This should be clarified by adding the following note in the SID:
Note 5: The antenna efficiency due to the device size limitations should be taken into account in the coverage analysis for wearables use case.
Proposal #3: Whether to compensate for the potential coverage loss due to the reduced antenna efficiency for wearables should be part of the discussion on coverage performance target in RAN1. 

Conclusion 
This paper to clarify that the scope of Redcap includes low-end wearables and antenna efficiency due to device size limitations.  
Proposal #1: Update in justification section of SID with: 
· Wearables: Reference bitrate for smart wearable application can be 10-50 Mbps in DL and minimum 5 Mbps in UL and peak bit rate of the device higher, 150 Mbps for downlink and 50 Mbps for uplink.  The consumer wearables, e.g., smartwatches, only require bitrates much lower than the peak bit rate with single antenna. Battery of the device should last multiple days (up to 1-2 weeks).
Proposal #2: Antenna efficiency due to device size limitations is part of the scope of RedCap SI. This should be clarified by adding the following note in the SID:
Note 5: The antenna efficiency due to the device size limitations should be taken into account in the coverage analysis for wearables use case.
Proposal #3: Whether to compensate for the potential coverage loss due to the reduced antenna efficiency for wearables should be part of the discussion on coverage performance target in RAN1. 
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