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1 Introduction
From release 16 to release 17, many features are introduced to expand more use cases in the vertical area or further improve the performance. The features are originally designed for the non-RedCap devices. When RedCap devices are introduced, we need to discuss which features should be supported by the RedCap and further identify any enhancement is needed to make these features compatible to RedCap. 

In this contribution, we will discuss which Rel-16/17 features should be supported by RedCap 
2 Discussion
2-step RACH
2-step RACH was introduced in Rel-16, it can be applied for the small data transmission with less signalling overhead and UE power consumption. Considering RedCap devices usually generate small packets and are sensitive to the power consumption, so this feature should be supported for RedCap. And in previous meeting, it was also agreed that 2-step RACH is considered for RedCap although with low priority compared with 4-step RACH. 
Power Saving

In Rel-16 power saving project, a power saving PDCCH is designed to indicate whether UE need to wake up during the coming ON duration period. In addition, antenna adaptation and cross-slot optimization are also supported. In Rel-17, optimization of the paging reception in idle mode is under design. Since power saving is also one important objective for RedCap, so Rel-16 and Rel-17 power saving features should be considered for RedCap devices. 
Coverage Enhancement

In Rel-17, coverage enhancement project mainly aims to improve the coverage of Msg.3, PUSCH and the PUCCH. During the SI phase, according to evaluation results, there is 3 dB coverage gap between the non-RedCap and RedCap. And finally it is concluded that this issue can be handled by the solutions identified in the coverage enhancement and also in coverage enhancement project, it is also required that the solution should aim to be common between non-RedCap and RedCap. 
uRLLC

uRLLC feature mainly target to provide high reliability and low latency. While RedCap mainly target the service with more relaxed requirement on the latency and reliability. So, we don’t see very strong motivation to support the feature on RedCap. In addition, considering the reduced number of Rx and worse DL coverage performance, it is questionable that RedCap could satisfy the uRLLC requirement. On the other hand, from the aspect of use case expansion, supporting uRLLC on RedCap may be useful. In our view, we can consider it in Rel-17 with low priority.  
Positioning

In Rel-16, positioning based on TODA, Multi-RTT and AoA are specified. In Rel-17, further enhancement is carried out to improve the positioning accuracy in industrial scenario. UE positioning and tracking are important in many IoT applications, such as children tracking via wearables and asset tracking via industrial sensors. So, it is beneficial for RedCap to support position to expand the use case. However, the narrow UE bandwidth may poses challenges for the positioning accuracy when using 3GPP positioning functionalities defined for normal UEs. In this case the study on the positioning accuracy is needed. In addition, due to the small factor, the battery capacity is limited for RedCap devices. In this case more power-efficient solutions are more desirable. Considering, there is limited time left in Rel-17 and evaluation is needed to identify whether RedCap could satisfy the accuracy requirement. So we suggest to consider it in Rel-18. 
V2X/Sidelink 

The sidelink interface enable establishing direction connection between two devices.  Supporting sidelink interface on Redcap could enable the interaction between RedCap wearables and smart phone or the interaction between the industrial sensor and the control center directly. In addition, the sidelink relay function could enable the smart phone to relay the data of RedCap wearable to network for power saving and coverage extension. However, due to different capability on the UE bandwidth, when import RedCap into the sidelink system, there will be some restriction on the configuration of sidelink BWP or resource pool.  Solutions to guarantee good coexistence between UEs with different capabilities should be specified. So, we suggest to consider it with further enhancement in Rel-18.
NR-U

In the industrial scenario, utilizing unlicensed band is usual. Industrial sensor is one important use case for RedCap and they work on the unlicensed band should be considered as well. However, due to the limited UE bandwidth, the monitored narrow frequency resource would be easily blocked, which would impose negative impact on the channel access and data transmission. So, some enhancement can be considered. So, we suggest to consider it with further enhancement in Rel-18.
IAB

This Feature introduces wireless relaying among RAN nodes to 5G. This RAN node should provide access for multiple UEs and relay the data to another RAN node. This RAN node acts more like a gNB or advanced UE. Considering the limited UE capability of RedCap, it is meaningless to consider the IAB feature for RedCap.  
NTN

In Release 17, the NTN based access is supported for the NR devices and NB-IoT/MTC devices. For the NR devices, according to the NTN WID [1], Handheld devices in FR1 and “VSAT” devices with external antenna (including fixed and moving platform mounted devices) at least in FR2 are assumed. These two kind of devices are expected to achieve better antenna gain. The NTN based access could provide around several MHz data rate for the for NR devices and less than 100kHz for the IoT devices. Considering much less antenna gain can be achieved by the RedCap devices, there may be some problem for the coverage and also it will be difficult to achieve the required data rate of the wearable devices, video surveillance and the industrial sensor. Considering this aspect, we suggest not to consider this feature in R17. Further enhancement can be considered in the future release if there is any need. 
DSS

Dynamic spectrum sharing (DSS) provides a very useful migration path from LTE to NR by allowing LTE and NR to share the same carrier. But it requires devices to have the CA capability. Considering CA is not supported by RedCap, thus, it is not suitable for the RedCap. 
MBS

According to TR 23.757, enabling general MBS service over 5GS could support general multicast and broadcast communication services, e.g. transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications, V2X applications, public safety [2]. For RedCap,  in the case of industrial sensor or camera, the MBS is very efficient for the software update.  In case of wearable, receiving important public safety message should be considered. Considering these aspects, MBS feature should be supported by RedCap. However, currently MBS is under design and it seems some restriction from RedCap is not taken into account. So we suggest to consider it in Rel-18. 
Proposal 1: The following features can be considered for Rel-17 RedCap
· 2-step RACH

· R16/17 power saving

· Coverage enhancement 

Proposal 2: The following features can be further enhanced for Rel-18 RedCap

· Positioning

· V2X/sidelink

· NR-U

· MBS
· NTN
Proposal 3: The following features are NOT supported by RedCap

· IAB

· DSS

3 Conclusion
In this contribution, we discussed the UE features for RedCap. Based on the discussion, our proposals are summarized as follows
Proposal 1: The following features can be considered for Rel-17 RedCap

· 2-step RACH

· R16/17 power saving

· Coverage enhancement 

Proposal 2: The following features can be further enhanced for Rel-18 RedCap

· Positioning

· V2X/sidelink

· NR-U

· MBS
· NTN
Proposal 3: The following features are NOT supported by RedCap

· IAB

· DSS
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