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Introduction
The SI [1] to support reduced capability devices in NR has been approved in RAN#86 with the goal to allow implementation of low-cost, low-power and small form-factor devices for given use-cases (IWSN, cameras, wearables). A similar study has been carried out in LTE [2] and most of the conclusions are still relevant and can serve as a guideline.
The following potential UE complexity reduction features have been identified in the SI:
Agreement:
· Reduced number of UE RX/TX antennas 
· UE Bandwidth reduction Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized
· Half-Duplex-FDD
· Relaxed UE processing time
· Relaxed UE processing capability
Discussion

UE Bandwidth reduction
Bandwidth reduction is one of the most important features to allow low-cost devices, since it can potentially reduce the costs of both RF and baseband components. 
The concept of BWPs allows to easily accommodate low-bandwidth UEs within the spectrum and coexist with eMBB UEs. To allow for frequency selective scheduling gain, it should be ensured that a redcap UE can efficiently switch between multiple low BWPs.
Proposal 1: Study efficient BWP switching, e.g. allow dynamic BWP switching in compact DCI.

To reuse common synchronization signals, the minimum bandwidth should be limited to 5MHz in FR1 and 10MHz in FR2 for the purpose of WBP0/CORESET 0 compatibility. 
Proposal 2: Reduced capability UEs shall support a minimum bandwidth of 5MHz in FR1 and 10MHz in FR2.

In order to ensure the coexistence, optimal scheduling flexibility and to relax layer 1 constraints for Reduced capability UEs it is assumed that Reduced Capabilities UEs will be scheduled in a dedicated BWP. 
Proposal 3: It is proposed to assume that Reduced capability UEs are scheduled in dedicated BWP and multiplexing with R15/16 eMBB UEs in the same BWP is not mandatory.

Certain reduced capability UEs have specific properties and traffic pattern as described in [3] and [4], in particular stationary devices as wireless sensor or surveillance cameras will have stable channel conditions and relaxed needs for measurement reports, as a consequence the requirement for synchronization and reference signals are significantly relaxed and potentially beyond what R15/R16 allow.
Proposal 4:  It is proposed to study the requirements on synchronization and reference signals for Reduced Capability UEs use cases and potentially adjust their design for the dedicated BWP.

Due to the reduced channel size and the required reduction of decoding complexity it is similarly proposed to study the adaptation of CORESET parameters (frequency resources, CCEs per aggregation level, ...) to the specific use cases of Reduced Capability UEs. 
Proposal 5:  It is proposed to study the necessary adaptations to the parameters of CORESETs for Reduced Capability UEs allocated to a dedicated BWP.


Reduced number of UE RX/TX antennas
Removing antennas and RF chains results in significant cost/power-savings in RF as well as baseband processing. However, at a cost of loss in coverage loss and spectral efficiency. It should be carefully studied if a UE with single-RF chain can recover enough coverage to operate efficiently.
Proposal 6: Study if devices with a single RF-chain can be supported.
Half-Duplex-FDD
HD-FDD simplifies RF implementation by replacing the duplexer with a switch so that the UE can either receiver or transmit. A switch is both cheaper and draws less power than a duplexer. As stated in [2], no loss in coverage is expected but switching times have to be accounted for. The following points have to be addressed:
· How to accommodate UE switching times
· Mitigation of scheduling conflicts (Tx/Rx at the same time)
· Impact on UE processing times
Proposal 7: Study impacts of HD-FDD, i.e. switching times, scheduling conflicts and impact on UE processing time.

Reduced RF complexity and cost  
In order to reduce amplifiers and filters costs relaxed RF requirements shall be considered as to:
· Limit PAPR with appropriate UL waveform 
· Reduce EVM requirements with lower order modulation

Conclusion
In this contribution the following proposals and observations have been made:
Proposal 1: Study efficient BWP switching, e.g. allow dynamic BWP switching in compact DCI.
Proposal 2: Reduced capability UEs shall support a minimum bandwidth of 5MHz in FR1 and 10MHz in FR2.
Proposal 3: It is proposed to assume that Reduced capability UEs are scheduled in dedicated BWP and multiplexing with R15/16 eMBB UEs in the same BWP is not mandatory.
[bookmark: _GoBack]Proposal 4:  It is proposed to study the requirements on synchronization and reference signals for Reduced Capability UEs use cases and potentially adjust their design for the dedicated BWP.
Proposal 5:  It is proposed to study the necessary adaptations to the parameters of CORESETs for Reduced Capability UEs allocated to a dedicated BWP.

Proposal 6: Study if devices with a single RF-chain can be supported.
Proposal 7: Study impacts of HD-FDD, i.e. switching times, scheduling conflicts and impact on UE processing time.
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