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Introduction
In RAN#86 meeting, a Rel-17 study item [1] approved that includes following objectives for identifying and studying potential UE complexity reduction features, including [RAN1, RAN2]: 
· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction
· Half-Duplex-FDD
· Relaxed UE processing time
· Relaxed UE processing capability
In this contribution, we discuss some considerations on the potential UE complexity reduction features.
[bookmark: OLE_LINK1]Discussions
Reduced number of UE RX/TX antennas
The reduction of Rx antennas can reduce not only the size of module but also the cost. For Rel-15/16 UE, the minimum number of Rx antenna ports to be equipped is depending on the operating band. Depending on operating band, the required Rx antenna ports for Rel-17 complexity reduction UE can be half of that for Rel-15/16 UEs. For operating bands where the Rel-15/16 UEs are equipped with 4 Rx antenna ports, the necessity to excessively reduce 4 Rx antenna ports to 1 for the Rel-17 complexity reduction UE should be further investigated. Since in this extreme case, for example, a more repetition for DL transmission may be required to recover the downlink coverage, which would affect the whole DL system spectrum efficiency.   
Proposal 1: A required number of Rx antenna ports for the Rel-17 complexity reduction UE can be considered to be reduced to half of that for the Rel-15/16 UEs depending on operating band.
UE Bandwidth reduction
The RF bandwidth reduction can efficiently decrease the complexity and the cost of the device. An important point is how much the RF bandwidth should be reduced to. To ensure the coexistence with Rel-15/16 UEs, the SSB and CORESET#0 design should be maximumly reused. The reduced RF bandwidth for the Rel-17 complexity reduction UE should accommodate the bandwidth of the SSB and the CORESET#0. Note that the 15kHz and 30kHz are mandatory for each band for FR1. To support different SCS combination of {SS/PBCH block, Type 0 PDCCH} as like {15,15},{15,30}{30,15}{30,30} for frequency bands, the reduced RF bandwidth should be at least equal to 10MHz. The reduced RF bandwidth down to 5MHz, which cannot support the case that either the SCS of SSB or the SCS of the Type 0 PDCCH is 30kHz, should not be considered.
Proposal 2: The reduction of RF bandwidth should be considered.
· The minimum supportable RF bandwidth for FR1 should not be less than 10MHz. 
Half-Duplex-FDD
A half-duplex FDD capable UE is not equipped with a duplexer, which definitely save the UE cost. At least from saving the cost perspective especially for the industrial wireless sensors, it would be beneficial to support a half-duplex FDD capable UE. Also supporting half-duplex FDD capable UE may not impact the current Rel15/16 specification enabling timing flexibility control.
Proposal 3: At least for the industrial wireless sensors, it would be beneficial to support a half-duplex FDD capable UE.
Relaxed UE processing time
According to the use case requirement, the industrial wireless sensors and video surveillance may allow end-to-end latency less than 100ms and latency less than 500ms, respectively. While as a basic Rel-15 UE feature, the nominal UE processing time N1 and N2 for PDSCH/PUSCH processing capability #1 are required within 1 ms. The current processing time seems to be strict for those delay tolerant traffic. 
Proposal 4: Given the delay tolerant traffic property per use case specific requirements, the relaxed UE processing time to Rel-15 nominal UE processing time should be introduced. 
Relaxed UE processing capability
There are 3 use cases of industrial wireless sensors, video surveillance and wearables supported in the study item. The use case basic requirements are as follows:
· Industrial wireless sensors: Communication service availability is 99.99% and end-to-end latency less than 100 ms. The reference bit rate is less than 2 Mbps and the device is stationary. The battery should last at least few years. For safety related sensors, latency requirement is lower, 5-10 ms.
· Video Surveillance: reference economic video bitrate would be 2-4 Mbps, latency < 500 ms, reliability 99%-99.9%. High-end video would require 7.5-25 Mbps. The traffic pattern is dominated by UL transmissions.
· 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 up to 1-2 weeks.
The basic requirements are very different for different use cases. Even for the same use case, there is a great difference for different application scenarios. So the needed UE processing capabilities will be different for different use cases. Therefore, we think the study should first identify which UE processing capabilities can be relaxed and the level of relaxation based on use cases.     
Proposal 5: Which UE processing capabilities can be relaxed and the level of relaxation should be studied based on use cases.
Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: A required number of Rx antenna ports for the Rel-17 complexity reduction UE can be considered to be reduced to half of that for the Rel-15/16 UEs depending on operating band.
Proposal 2: The reduction of RF bandwidth should be considered.
· The minimum supportable RF bandwidth for FR1 should not be less than 10MHz. 
Proposal 3: At least for the industrial wireless sensors, it would be beneficial to support a half-duplex FDD capable UE.
Proposal 4: Given the delay tolerant traffic property per use case specific requirements, the relaxed UE processing time to Rel-15 nominal UE processing time should be introduced. 
Proposal 5: Which UE processing capabilities can be relaxed and the level of relaxation should be studied based on use cases.
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