3GPP TSG-RAN WG1 #101-e		 	R1-2004595
e-Meeting, May 25th – June 5th, 2020

Agenda item:	8.3.1 Potential UE complexity reduction features
Title:	On potential UE complexity reduction features 
Source:	Convida Wireless
Document for:	Discussion

1. Introduction
At RAN-86, a study item on supporting of reduced capability NR devices was approved [1]. The objectives of the SI include:

Identify and study potential UE complexity reduction features, including [RAN1, RAN2]: 
· 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 

Note1: The work defined above should not overlap with LPWA use cases. The lowest capability considered should be no less than an LTE Category 1bis modem.

In this contribution, we provide our views on the potential UE complexity reduction features to support the reduced capability NR devices.
2. Reduced Number of UE RX/TX Antennas
The number of Rx/Tx chains and antennas at the UE impacts its implementation complexity such as the number of needed RF chains, power amplifiers, phase shifters, ADC and DAC, etc. Therefore, for reduced capability NR devices, the requirements on the number of Rx/Tx antennas could be relaxed compared with legacy Rel-15 and Rel-16 NR UEs. RAN1 should study which enhancements that are needed to support a reduced number of UE antennas.
 
Proposal 1: Study enhancements needed to support reducing the number of Rx/Tx antennas for the reduced capability NR devices.

3. UE Bandwidth Reduction
The maximum supported operating bandwidth is one of the key factors in determining the complexity and the cost of a device’s implementation. Supporting a wide operating bandwidth puts more stringent requirements on the design of different blocks of the device’s transceiver such as analog filters, power amplifiers, time domain sampler block, etc. Any reduction on the maximum supported bandwidth can significantly reduce the UE complexity.
Therefore, it would be beneficial if reduced capability NR devices could support a narrower maximum operating bandwidth compared to legacy Rel-15 and Rel-16 NR UEs. As clarified in the SI objectives, the Rel-15 SSB bandwidth should be reused and the impact on PHY changes should be minimized. This means that the operating bandwidth of reduced capability NR devices should be greater than or equal to 20 PRBs, which is the number PRBs occupied by Rel-15 SSB. This excludes the possibility of using narrower operating bandwidth such as LTE-mMTC which operates on only 6 PRBs. 

To minimize the specifications impact, we should leverage the existing NR framework as much as possible. To this end, it would be beneficial if the reduced capability NR devices would be able to receive a subset of the currently supported bandwidths for the initial DL BWP to facilitate the acquisition of system information and the subsequent initial access procedure.   

Since the initial DL BWP is defined by CORESET-0 at least during the initial access phase and when it is not configured explicitly by the network, a suitable maximum bandwidth that is supported for reduced capability NR devices would be 24 PRBs, i.e., 5 MHz for 15 kHz SCS and 10 MHz for 30 kHz. That’s the minimum supported bandwidth for CORESET-0 in NR Rel-15 and Rel-16. 
 
Proposal 2: Study enhancements needed to support reducing the operating bandwidth of reduced capability NR devices. 
Proposal 3: Reduced capability UEs supporting bandwidth of 24 PRBs is the baseline to be considered.

4. Half-Duplex-FDD 
To support full-duplex FDD operation mode, duplexer should be implemented such that a UE is able to transmit and receive at the same time, but in the different frequency bands. This results in more complex devices and may put some constraints on their size. Therefore, it would be beneficial to avoid the usage of duplexer for reduced capability NR devices and only support half-duplex operation even if they operate in FDD bands.
  
Proposal 4: Study enhancements needed for enabling half-duplex UE operation in FDD bands.
  
5. Relaxing UE Processing Time and Capability 
To further simplify the implementation of reduced capability NR devices, reduce their cost and complexity and minimize power consumption, the requirements on processing time and capability should be relaxed compared with legacy Rel-15 and Rel-16 NR UEs. For PDCCH reception, we should study the potential impact of reducing the number of CORESETs, search spaces, monitoring occasions, blind decoding attempts, available CCE, etc. For PDSCH reception, we should study the effects of relaxing the processing time without sacrificing too much performance compared with legacy NR UEs, so that the performance requirements provided in the SI could be met.  
Proposal 5: Study possible enhancements to relax the processing time and capability of reduced capability NR devices compared with legacy NR UEs. 

6. Conclusion
In this contribution, we have the following observation and proposals
Proposal 1: Study enhancements needed to support reducing the number of Rx/Tx antennas for the reduced capability NR devices.
Proposal 2: Study enhancements needed to support reducing the operating bandwidth of reduced capability NR devices. 
Proposal 3: Reduced capability UEs supporting bandwidth of 24 PRBs is the baseline to be considered.
Proposal 4: Study enhancements needed for enabling half-duplex UE operation in FDD bands.
[bookmark: _GoBack]Proposal 5: Study possible enhancements to relax the processing time and capability of reduced capability NR devices compared with legacy NR UEs.

7. References
[1] [bookmark: _Ref40344426][bookmark: _Ref37248950][bookmark: _Ref37161100][bookmark: _Ref37160229]RP-193238, “New SID on support of reduced capability NR devices”, Ericsson, RAN #86, Spain, December 9th – 12th, 2019

1

6

