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Topic#1: UE Demod

Sub-topic#1-1: General
Issue 1-1-1: Will UE exist that supports ONLY 5MHz CBW and less?
Agreement (online session):
· For the purpose of demodulation test coverage in Rel-18, assume there are no UEs that ONLY support maximum channel bandwidth of 5 MHz.

Issue 1-1-2: Channel BW for UE Demodulation performance requirements
Agreement:
· Introduce UE demodulation requirements only for 3MHz CBW
· FFS, a need for PDCCH requirements also for 5MHz CBW, 20PRB

Issue 1-1-3: Number of RX antenna in UE Demodulation requirements
Agreement (online session):
· Cover both 2Rx and 4Rx for requirements definition.

Issue 1-1-3: HST propagation conditions
Way forward:
Consider The following parameters for performance evaluation in HST conditions with less than 5MHz CBW:
· [HST-417]: Single-tap propagation conditions (B3.1 model), Ds = 300 m, Dmin = 2 m, f_d = [417] Hz
· [HST-DPS-417]: DPS propagation conditions (B3.3 model), Ds = 700 m, Dmin = 150 m, f_d = [417] Hz

Issue 1-1-4: Applicability rules
Way forward:
Further discussion is needed on how to define applicability rules:
· Option 1: Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
· Other options are not precluded.


Sub-topic#1-2: PDSCH
Issue 1-2-1: Introduction of PDSCH requirements
Way forward:
Introduction pf PDSCH requirements for less then 5MHz requires further discussion:
· Option 1: Do not introduce new PDSCH requirements for 3MHz CBW
· Option 2: Introduce new requirements for PDSCH for 3MHz CBW
· Option 2-a: in non-HST conditions
· Option 2-b: with HST channel
· Option 2-c: Option 2-a and Option 2-b.

Issue 1-2-2: Parameters for PDSCH performance evaluation:
Way forward:
Interested companies can consider the following parameter for PDSCH performance evaluation with less than 5MHz CBW:
· in non-HST conditions.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-1.1 FDD
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2, ULA Low
	70
	TBD

	
	
	
	
	
	2x4, ULA Low
	70
	TBD

	R.PDSCH.1-2.1 FDD
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2, ULA Low
	70
	TBD

	
	
	
	
	
	2x4, ULA Low
	70
	TBD



· In with HST case:
· for Single-tap propagation conditions:
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x2
	70
	TBD

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x4
	70
	TBD



· for HST-DPS propagation conditions:
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x2
	70
	TBD

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x4
	70
	TBD



· Interested companies are encouraged to bring simulation results.

Issue 1-2-3: SDR requirements
Way forward:
Introduction of SDR requirements for less than 5MHz CBW requires further discussion:
· Option 1: Do not introduce new SDR requirements for 3MHz CBW
· Option 2: Apply SDR tests for 3MHz CBW. Update TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW

Issue 1-2-4: PDCCH AL for PDSCH requirements (test setup)
Way forward:
FFS, whether it is necessary to revisit PDCCH AL configuration to fit to 3MHz CBW for PDSCH demodulation requirements with 3MHz CBW. Possible PDCCH configuration is to set AL2 without puncturing.


Sub-topic#1-3: PDCCH
Issue 1-3-1: Requirements for non-punctured PDCCH
Agreement:
· Not to introduce new demodulation performance requirements for non-punctured PDCCH with CBW below 5MHz in normal conditions.

Issue 1-3-2: Requirements for punctured PDCCH
Way forward:
Further discussion of requirements for punctured PDCCH is needed:
· Option 1: Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW considering the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs); Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0.
· Option 2: Introduce requirements, if testability issue is resolved.
· Option 3: Do not introduce new requirements for punctured PDCCH with focus on CORESET#0 puncturing.

Issue 1-3-3: PDCCH requirements in HST conditions
Way forward:
The Issues requires further discussion:
· Option 1: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2: Not to introduce HST scenario for PDCCH requirements.


Sub-topic#1-4: PBCH
Issue 1-4-1: PBCH requirement in non-HST conditions
Agreement:
Use the following parameters for PBCH requirement in normal conditions. Interested companies are encouraged to bring simulation results.
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Reference value 

	
	
	
	
	
	Pm-bch (%) 
	SNR (dB) 

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1 x 2 Low,
	1 
	TBD 

	
	
	
	
	1x4 Low
	1
	TBD



Issue 1-4-2: PBCH requirement in HST conditions
Way forward:
Further discuss whether to introduce PBCH requirements in HST conditions:
· Option 1: Define PBCH requirements in HST conditions considering the following parameters:
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	SSB/PBCH index
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/2Rx Low
	1
	TBD

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/4Rx Low
	1
	TBD



· Option 2: Not to introduce HST scenario for PBCH requirements.


Sub-topic#1-5: CSI reporting
Issue 1-5-1: Introduction and scope of the requirements
Agreement:
· Do not define new CSI reporting requirements in less than 5MHz.

Topic#2: BS Demod

Sub-topic#2-1: General
Issue 1-1-1: Manufacturer declaration for 3MHz CBW
Agreement:
· Introduce new BS manufactory declaration for the support of less than 5MHz CBW.

Issue 1-1-2: Will BS exist that supports only less than 5MHz CBW?
Agreement:
· For the purpose of demodulation test coverage in Rel-18, assume there are no BSs that support only less than 5 MHz.


Sub-topic#2-2: PUSCH
Issue 2-2-1: A need for PUSCH requirements with less than 5MHz CBW
Way forward:
The Issue requires further discussion:
· Option 1: Introduce limited set of PUSCH requirements for less than 5MHz.
· FFS for requirements in HST conditions, including PUSCH demodulation performance and/or UL timing adjustment.
· Option 2: Don’t define PUSCH requirements with 3MHz bandwidth.

Issue 2-2-2: Testing of PUSCH with/without precoding enabled (CP-OFDM / DFT-s-OFDM)
Agreement:
· If PUSCH requirement for less than 5MHz CBW is decided to be introduced, then only consider CP-OFDM.

Issue 2-2-3: UCI multiplexed on PUSCH
Agreement:
· RAN4 shall NOT define requirements for UCI multiplexed on PUSCH for the less than 5MHz work item.

Issue 2-2-4: PUSCH simulation parameters for normal conditions
Way forward:
· Consider the following parameters for the evaluation of PUSCH performance:
· Number of PRBS: 12, 15
· MCS: 2, 16, 20
· 1T2R, 1 layer
· mapping type A
· DMRS: (1+0), (1+1)
· Channel conditions:
· For MCS 2 TDLB 100-400
· For MCS 20 TDLA 30-10,
· For MCS 16 TDLC 300-100
· Interested companies are encouraged to provide simulations.
· Further downselection of parameters is not precluded.

Issue 2-2-5: PUSCH requirements in HST conditions
Way forward:
Introduction of PUSCH requirements in HST conditions require further discussion:
· Consider the following parameters for the evaluation of PUSCH performance in HST condition:
· 3DMRS if HST
· The existing High Speed Train condition (Clause G.3 in TS 38.104) at 500km/h can be reused as a starting point
· Ds=700m, Dmin=100m
· Maximum Doppler shift f_d = 815Hz
· Companies are encouraged to bring simulations results for PUSCH demodulation performance
· Interested companies can also evaluate UL timing adjustment requirement in Moving propagation conditions (Clause G.4 from TS 38.104), Scenario Z.


Sub-topic#2-3: PUCCH

Issue 2-3-1: Introduction of PUCCH requirements 
Agreement:
· Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz.
· Other formats are not precluded.
· Use the following parameters for the requirement:
· PUCCH requirement with frequency hopping for 1Tx2Rx antenna configuration.
· Use TDLC 300-100 channel conditions
· 
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 




Sub-topic#2-3: RACH
Issue 2-4-1: Applicability rule or note for long RACH sequences
Way forward:
The Issues requires further discussion:
· Option 1: Add applicability rule or note
· Option 1-a: For BS supporting less than 5MHz carrier bandwidth only test requirements relating to short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS shall apply.
· Option 1-b: Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
· Option 2: No need to add applicability rule or note.

