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1. Introduction 
In this first meeting to discuss demod requirements for Reduced capability devices in NR we provide our views on the scope of demod and CSI requirements. 
2. Discussion
For reduced capability devices in NR the following features have been introduced
· Reduced UE bandwidth
· Duplex operation
· Reduced number of Rx branches
Table 1: Red Cap UE features
	Feature
	Details
	Impact to demod requirements

	Reduced UE bandwidth
	In FR1 maximum supported UE BW is 20MHz
In FR2 maximum supported UE BW is 100MHz 
	In FR1 TDD requirements are defined mostly for 40MHz CBW

	Duplex Operation
	HD-FDD operation
	Doesn’t impact demod requirements 

	Reduced RX
	Max number of RX branches supported could be 1 or 2
	For FR1 and FR2 we don’t have 1 RX requirements. 



For reduced capability UEs we need to introduce requirements with 1RX with BW 10MHz for FDD and 20MHz for TDD. Since Red Cap UEs can also support 2 RX, the current TDD requirements might not be applicable to Red Cap UEs with 2RX since most are for 40MHz CBW. 
Proposal #1: For reduced capability devices introduce requirements with 1RX for FDD 10MHx CBW and TDD 20MHz CBW.
Proposal #2: For reduced capability devices capable of 2 RX introduce requirement in TDD with 20MHz CBW.

 For single carrier we have a number of requirements for PDSCH demod and CSI reporting. We tabulate the different categories of requirements and provide views if they should be introduced for Red Cap in the table below.

Table 2: Demodulation Requirements 
	Requirement
	FR applicability
	Applicability to RedCap UE and Comments

	Minimum requirements for PDSCH Mapping Type A
	Both FR
	All mandatory features with and without capability signalling are applicable to RedCap UE.
Define requirements

	Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	FR1 only
	Applicable to Red Cap UE
FFS for requirements

	Minimum requirements for PDSCH Mapping Type B
	Both FR
	Applicable to Red Cap UE
Don’t define requirements 

	Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	FR1 only
	Applicable to Red Cap UE
FFS for requirements

	Minimum requirements for PDSCH 0.001% BLER
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH repetitions over multiple slots
	Both FR
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH pre-emption
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH HST-SFN
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for HST-DPS
	FR1 only
	Don’t define requirements

	Minimum requirements for PDSCH Single-DCI based SDM scheme
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH Multi-DCI based transmission scheme
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH with single-DCI based FDM Scheme A
	FR1 only
	Optional feature 
Don’t define requirements

	Minimum requirements for PDSCH with single-DCI based Inter-slot TDM scheme
	FR1 only
	Optional feature 
Don’t define requirements

	PDCCH minimum requirements with 1 Tx Antenna
	Both FR
	Applicable to Red Cap UE
Define requirements 

	PDCCH minimum requirements with 2 Tx Antenna
	Both FR
	Applicable to Red Cap UE
Define requirements 

	PDCCH Minimum requirements for power saving
	Both FR
	FFS for requirements

	PBCH minimum requirements
	Both FR
	Applicable to Red Cap UE
Define requirements

	SDR requirements
	Both FR
	Existing requirements are applicable. 



For UE demodulation requirements further discuss on defining requirements for the following:
· Minimum requirements for PDSCH Mapping Type A	
· Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH	
· Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence		
· PDCCH minimum requirements with 1 Tx Antenna	
· PDCCH minimum requirements with 2 Tx Antenna
· PDCCH	minimum requirements for power saving
· PBCH minimum requirements

Proposal #3: For UE demodulation requirements further discuss on defining the following requirements for Red Cap UE:
· Minimum requirements for PDSCH Mapping Type A	
· Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH	
· Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence		
· PDCCH minimum requirements with 1 Tx Antenna	
· PDCCH minimum requirements with 2 Tx Antenna
· PDCCH Minimum requirements for power saving
· PBCH minimum requirements

Table 3: CSI Reporting Requirements 
	Requirement
	FR applicability
	Applicability to RedCap UE and Comments

	CQI reporting requirements in AWGN with Table 2
	Both FR
	Applicable to Red Cap UE 
Define requirements

	CQI reporting requirements in AWGN with Table 3
	FR1 only
	Optional for Red Cap UE
Don’t define requirements

	CQI reporting in fading channel for wideband CQI
	Both FR
	Applicable to Red Cap UE
Define requirements 

	CQI reporting in fading channel for subband CQI
	Both FR
	Applicable to Red Cap UE
Define requirements 

	Single PMI with 4TX TypeI-SinglePanel Codebook
	FR1 only
	Applicable to Red Cap UE
Define requirements

	Single PMI with 2TX TypeI-SinglePanel Codebook
	FR2 only
	Applicable to Red Cap UE
Define requirements

	Single PMI with 8TX TypeI-SinglePanel Codebook
	FR1 only
	Applicable to Red Cap UE
Don’t requirements

	Multiple PMI with 16TX TypeI-SinglePanel Codebook
	FR1 only
	Optional feature 
Don’t requirements

	Single PMI with 32TX TypeI-SinglePanel Codebook
	FR1 only
	Optional feature 
Don’t define requirements

	Multiple PMI with 16TX TypeII Codebook
	FR1 only
	Optional feature 
Don’t define requirements

	Multiple PMI with 16TX Enhanced Type II Codebook
	FR1 only
	Optional feature 
Don’t define requirements

	Rank Reporting requirements
	Both FR
	Not applicable to UE supporting 1 RX only
Don’t define requirements



For CSI reporting requirements further discuss and define requirements for the following:
· CQI reporting requirements in AWGN with Table 2
· CQI reporting in fading channel for wideband CQI
· CQI reporting in fading channel for subband CQI
· Single PMI with 2TX TypeI-SinglePanel Codebook
· Single PMI with 4TX TypeI-SinglePanel Codebook

Proposal #4: For CSI reporting requirements further discuss and define the following requirements for Red Cap UE:
· CQI reporting requirements in AWGN with Table 2
· CQI reporting in fading channel for wideband CQI
· CQI reporting in fading channel for subband CQI
· Single PMI with 2TX TypeI-SinglePanel Codebook
· Single PMI with 4TX TypeI-SinglePanel Codebook




3. Conclusion
In this paper, we provide our views on the scope of demod and CSI requirements for reduced capability devices in NR. Our proposals are captured below:
Proposal #1: For reduced capability devices introduce requirements with 1RX for FDD 10MHx CBW and TDD 20MHz CBW.
Proposal #2: For reduced capability devices capable of 2 RX introduce requirement in TDD with 20MHz CBW.
Proposal #3: For UE demodulation requirements further discuss on defining the following requirements for Red Cap UE:
· Minimum requirements for PDSCH Mapping Type A	
· Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH	
· Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence		
· PDCCH minimum requirements with 1 Tx Antenna	
· PDCCH minimum requirements with 2 Tx Antenna
· PDCCH Minimum requirements for power saving
· PBCH minimum requirements
Proposal #4: For CSI reporting requirements further discuss and define the following requirements for Red Cap UE:
· CQI reporting requirements in AWGN with Table 2
· CQI reporting in fading channel for wideband CQI
· CQI reporting in fading channel for subband CQI
· Single PMI with 2TX TypeI-SinglePanel Codebook
· Single PMI with 4TX TypeI-SinglePanel Codebook
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