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1
Introduction
In the Rel-17 enhancement, devices with reduced capability (RedCap) were introduced on top of the full capability NR devices. It is thoroughly discussed for different scenarios, which was basically defined as three use cases. After study phase, some of the enhancing techniques are accepted for Rel-17 standardization. In this contribution, we are discussing the potential further enhancement on the reducing capabilities in Rel-18.
2
Initial release for reduced capabilities
Techniques for UE complexity reduction, coverage recovery and UE power saving for these use cases have been studied in the RedCap study item. The evaluation results and the description of the candidate is recorded in the TR. 
In the corresponding work item, the supporting of reduced complexity for RedCap feature in Rel-17 is reflected by 20 MHz UE bandwidth, 1 or 2 RX, Half-duplex type A features. The power efficiency is not dedicatedly enhanced by specific features. And the coverage recovery is not addressed by the work item.
The supported feature in Rel-17 can meet some basic use case of RedCap. The ongoing discussion in Rel-17 can also provide a framework to include the RedCap UE into NR. However, due limited time it may not fully cover the various type of UEs for the three different use cases：massive industrial wireless sensor network (IWSN), network of surveillance cameras, and smart wearable devices.
3
Use cases and the feature enhancement 
Further enhancements will continuously target the three use cases. The requirements for these enhanced features are still higher than LPWA but lower than URLLC and eMBB.
3.1
Complexity consideration
The current specification only support 20MHz UE bandwidth for RedCap. The complexity is reasonable for the normal RedCap UE. The supported 1RX and 2RX provide more choices for the devices side in perspective of number of RF branches. In the Rel-17 the wearable is to support up to 150/50 Mbps for DL/UL user peak date rate. However, it can only be supported by the 20MHz and 2RX configuration of UE. It is well discussed in SI that the wearable devices cannot support 2RX due to the compact form factor. Thus, that configuration cannot be really used for high end wearable devices. In the existing wearable devices of 4G, devices of 150/50 Mbps level are already been deployed in network. One of the scenarios is the video call through smart watches. It would be very desirable to have NR devices supporting the same level of throughput. Thus, we can introduce 40MHz bandwidth for 1RX in Rel-18.
The other advantage of introducing 40MHz is the smaller complexity for increasing bandwidth comparing to increasing number of RF branches.
On the other side, complexity can be reduced from 20MHz to match devices like lower end wearable and wireless sensors. 5MHz can be considered. 
3.2
Power efficiency
For RedCap UE, power efficiency is also an important factor. Reducing RX to 1 can significantly reduce the UE power consumption. Further reduction of the bandwidth would be also useful for better power efficiency. In the RedCap study, medium lower power consumption is also required for scenarios of sensor networks. Some of cases require data rate in 2 Mbps level for DL or UL, in which 20MHz UE capability is too high. Thus, we should consider 5MHz and 10MHz UE bandwidth in RedCap enhancement. 
Another power efficiency enhancement can be considered for the power saving signal specific for the RedCap UE. In Rel-16, we have wake-up signal based on the PDCCH structure and mainly for DRX operation. The design is targeting for the normal eMBB UE with high capability and intensive data traffic. In RedCap enhancement, we may introduce wake-up signal for RedCap traffic model.
Proposal 1: To support different levels of complexities and power efficiency, Rel-18 introduce more bandwidth capabilities for RedCap devices: 5MHz, 10MHz and 40MHz.
Proposal 2: For better power efficiency, Rel-18 study low power wake-up signal for RedCap devices.

3.3
Other enhancements
For narrow bandwidth, there could be other impact of UE performance. One issue could be the positioning. Narrow bandwidths like 20MHz may impact the positioning accuracy. Since the sensor network and wearable all requires positioning performance comparable to eMBB UE, narrow bandwidth positioning should be investigated. All the supported narrow bandwidths should be evaluated.
Another issue can be the supporting of side link in RedCap UE. The narrower bandwidths, smaller number of TX/RX and other lower capability in side link should also be considered.
Proposal 3: For positioning, Rel-18 study positioning performance gap of RedCap devices with narrow bandwidths.

Proposal 4: Rel-18 study the supporting of side link with reduced capabilities.

4
Conclusion
In this contribution, we discussed the further enhancement of RedCap devices in NR Rel-18. We consider the potential enhancement to better cover the use cases of the RedCap devices. As summary, we propose:
Proposal 1: To support different levels of complexities and power efficiency, Rel-18 introduce more bandwidth capabilities for RedCap devices: 5MHz, 10MHz and 40MHz.

Proposal 2: For better power efficiency, Rel-18 study low power wake-up signal for RedCap devices.

Proposal 3: For positioning, Rel-18 study positioning performance gap of RedCap devices with narrow bandwidths.

Proposal 4: Rel-18 study the supporting of side link with reduced capabilities.
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