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Background
· Corresponding Email summary in RAN4#102-e
· R4-2207446 Email discussion summary for [102-e][327] NR_exto71GHz_Demod_NWM.
WF on topic #1: General
General aspects of demodulation requirement definition
Issue 1-2-1: General scope of BS demodulation performance requirements
Define PUSCH, PUCCH, and PRACH performance requirements.

Issue 1-2-2: General scope of UE demodulation and CSI reporting performance requirements
Define PDSCH, PDCCH, PBCH, SDR performance requirements.
Issue 1-2-3: Scenarios to be considered for requirements definition
RAN4 defines demodulation requirements for the following scenarios:
· SA FR2-2
· NR DC or CA with FR1 anchor and FR2-2
RAN4 does not consider FR2-2 CA scenario in Rel-17

Issue 1-2-4: Shared spectrum access requirements
Define BS requirements without LBT
Define UE requirements without LBT
· FFS UE requirements with LBT

Issue 1-2-5: TDD pattern
Consider the following TDD pattern as a baseline for simulation results alignment:
· 120 kHz: 3D1S1U, S=10D:2G:2U
· 480 kHz: 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U
· 960 kHz: 29D3S8U, S1=10D:4G:0U, S2=0D:12G:2U, S3=0D:0G:14U
Other options are not precluded


Channel model for requirements definition
Issue 1-3-1: Propagation conditions
Both static propagation condition (for PRACH, CQI definition test) and Multi-path fading propagation conditions are considered.

Issue 1-3-2: RMS delay spread
TDL channel model:
· Option 1: TDL-A
· Option 2: TDL-D
RMS Delay spread:
· Option 1: 5ns
· Option 2: 10ns
· Option 3: 20ns
Note: Definition of requirements with different channel models is not precluded

Issue 1-3-3: Max Doppler frequency
Consider 3 km/h UE speed ( 200 Hz ).
FFS on higher UE speed.
· Option 1: 10 km/h (650 Hz)
· Option 2: 30 km/h (2000 Hz)

Phase noise
Issue 1-4-1: Study on phase noise impact for requirements derivation
Companies deliver two sets of ideal simulation results for requirement discussion. Result set#1 is without phase noise and set#2 is with phase noise.
· No Tx phase noise is modelled
· Rx Phase noise is modelled only to find feasible FRC configuration (i.e. achieve maximum throughput and loss in comparison to scenarios without Rx phase noise is less than 1 dB)
· 70 GHz carrier frequency is assumed

Issue 1-4-2: Phase noise model
Consider PN model set 1 and 2 in TR 38.808 for initial simulation results alignment.

Implementation of FR2-2 requirements into specification
Issue 1-5-1: Implementation of FR2-2 requirements into specification
Capture FR2-2 demodulation requirement into same section as FR2-1 but with different tables if possible. 

WF on topic #2: BS performance requirements
SCS/CBW combinations
Issue 2-1-1: SCS for UL requirements definition
Consider the following SCS for UL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

Issue 2-1-2: CBW for UL requirements definition
Consider minimum CBW for each SCS for UL requirements definition.
Consider maximum CBW for each SCS for UL requirements definition if no testability aspects are identified
· Perform link budget analysis to study max achievable SNR during the test

General issues
Issue 2-2-1: FR2-1 requirements reuse
Do not apply FR2-1 performance requirements for FR2-2.

Issue 2-2-2: General simulation assumptions
Define UL performance requirements with:
· Normal CP
· With 1 and 2 Tx antennas
· With 2 demodulation branches


Issue 2-2-3: Test SNR limit
Take [20] dB SNR limit FR2-2 at starting point. New test cases and method should be defined if it is finally approved that FR2-2 SNR limit is much lower than [20] dB.

PUSCH performance requirements
Issue 2-3-1: Scope of PUSCH performance requirements
Define the following PUSCH performance requirements:
· Performance requirements with transform precoding disabled with 70% throughput
· FFS performance requirements with transform precoding enabled
· FFS performance requirements for PUSCH repetition type A
Do not define the following PUSCH performance requirements:
· Performance requirements for 2-step RA type
· Performance requirements with mapping type B with non-slot transmission
· Performance requirements with UCI multiplexed on PUSCH
· Performance requirements with transform precoding disabled with 30% throughput


Issue 2-3-2: PUSCH performance requirements for multi-PUSCH scheduling
Do not define BS demodulation requirements for multi-PUSCH scheduling

Issue 2-3-3: PUSCH performance requirements with 32 UL HARQ processes
Companies converged to not define requirements with 32 UL HARQ processes

Issue 2-3-4: General PUSCH test setup
Consider the following simulation assumptions at starting point for PUSCH performance requirements:
· MCS 4, 16, 20
· FFS MCS 4, 16, 20 for 1 Tx and MCS 4, 16 for 2 Tx  
· DM-RS/PT-RS configuration Rel-15 assumptions
· 1+1 DMRS configuration
· PTRS Tx on
· Temporary PRB number (for simulations next meeting):
· (66)(264)(66)(132)(264)(32)(66)(132)(165) for SCS (kHz CWB (MHz)) = (120 100)(120 400)(480 400) (480 800)(480 1600)(960 400)(960 800)(960 1600)(960 2000)

Issue 2-3-5: Detailed PUSCH test setup
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Time domain
resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain resource
	Frequency hopping
	Disabled

	
	
	

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Test metric
	Normalized throughput 
	70%



Issue 2-3-6: Rx processing assumptions
Define PUSCH performance requirements by using phase noise compensation
· Companies are encouraged to bring results for CPE and CPE+ICI compensation methods.

Issue 2-3-7a: Other
CBW for performance requirements with transform precoding enabled:
· Only the smallest CBWs for each SCS.

Issue 2-3-7b: Other
Applicability rule:
· FFS consider application of FR2-1 applicability rules for FR2-2 as well.

PUCCH performance requirements
Issue 2-4-1: Scope of PUCCH performance requirements
Define performance requirements for the enhanced PUCCH formats 0, 1, and 4.
Define new requirements for PUCCH formats 2 and 3.

Issue 2-4-2a: Detailed PUCCH test setup for PUCCH format 0
Number of PRBs:
· Option 1: 16 (enhanced format)
· Option 2: 10 (enhanced format)
Number of OFDM symbols: 
· Option 1: 1
· Option 2: 1 and 2
Intra-slot frequency hopping: enabled if number of OFDM symbols higher than 1
Test metric: ACK missed detection rate < 1%


Issue 2-4-2b: Detailed PUCCH test setup for PUCCH format 1
Number of PRBs:
· Option 1: 1 
· Option 2: 16 (enhanced format)
· Option 3: 10 (enhanced format)
Number of OFDM symbols: 
· Option 1: 14
Intra-slot frequency hopping: enabled
Test metric: ACK missed detection rate < 1% and NACK to ACK probability < 0.1%

Issue 2-4-2c: Detailed PUCCH test setup for PUCCH format 2
Number of PRBs:
· Option 1: 9
Number of OFDM symbols: 
· Option 1: 2
· Option 2: 1 and 2
Intra-slot frequency hopping: enabled
Test metric: ACK missed detection rate < 1%, UCI BLER < 1%

Issue 2-4-2d: Detailed PUCCH test setup for PUCCH format 3
Number of PRBs:
· Option 1: 1 and 3
Number of OFDM symbols: 
· Option 1: 14 and 4
· Option 2: 4
Additional DMRS
· Option 1: With and without
· Option 2: Without
Intra-slot frequency hopping: enabled 
Test metric: UCI BLER < 1%

Issue 2-4-2e: Detailed PUCCH test setup for PUCCH format 4
Number of PRBs:
· Option 1: 16 (Enhanced)
· Option 2: 10 (Enhanced)
Number of OFDM symbols: 
· Option 1: 14
Additional DMRS
· Option 1: With and without 
Intra-slot frequency hopping: enabled 
Test metric: UCI BLER < 1%

PRACH performance requirements
Issue 2-5-1: Scope of PRACH requirements
Define the following PRACH performance requirements:
· False alarm probability requirements
· PRACH miss detection requirements


Issue 2-5-2: SCS
PRACH SCS:
· 120, 480 kHz
· FFS 960 kHz

Issue 2-5-3: Sequence length
PRACH sequence length:
· 120 kHz: 
· 1151, 571, 139
· 480 kHz:
· 571, 139
· 960 kHz:
· 139


Issue 2-5-4: PRACH formats
PRACH formats: A2, B4, C2

Issue 2-5-6: Frequency offset
· 7100 Hz

Issue 2-5-7: Time error tolerance
Time error tolerance:
· 0.07us for AWGN
· FFS for multi-path fading

Issue 2-5-8: (Ncs, logical sequence index, v)
· Consider the following PRACH parameters as starting point: Ncs = 69, logical sequence index = 0, v =0 as starting point
· Other options are not precluded

WF on topic #3: UE performance requirements
SCS/CBW combinations
Issue 3-1-1: SCS for DL requirements definition
Consider the following SCS for DL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

Issue 3-1-2: CBW for DL requirements definition
120 kHz:
· 100, 400 MHz
480 MHz:
· 400 MHz
· FFS on 1600 MHz
960 kHz:
· 400 MHz
· FFS on 2000 MHz

General issues
Issue 3-2-1: FR2-1 requirements reuse for 120 kHz SCS
Do not apply FR2-1 performance requirements for FR2-2.

Issue 3-2-2: General simulation assumptions
Consider the following simulation assumptions at starting point for PDSCH performance requirements:
· Normal CP
· 1 and 2 Tx antennas and 2 Rx antennas
· Up to 64QAM modulation order
· Temporary PRB number:
· (66)(264)(66)(132)(264)(32)(66)(132)(165) for SCS (kHz CWB (MHz)) = (120 100)(120 400)(480 400) (480 800)(480 1600)(960 400)(960 800)(960 1600)(960 2000)

Issue 3-2-3: Other
Increase the FLD_high max frequency to cover FR2-2 frequency bands, i.e. “FDL_high may not exceed 71000 MHz” and reconsider existing.

PDSCH performance requirements
Issue 3-3-2: PDSCH performance requirements for multi-PDSCH scheduling
Option 1: Define PDSCH performance requirements with the following assumptions:
· 120 kHz SCS: Single TB scheduling
· 480 kHz SCS:  4-TB scheduling
· 960 kHz SCS: 8-TB scheduling
Option 2: Do not define PDSCH performance requirements with multi-TB scheduling
Option 3: Define multi-slot scheduling PDSCH performance requirements with the following assumptions:
· 480 kHz SCS:  4-TB scheduling
· 960 kHz SCS: 8-TB scheduling

Issue 3-3-3: PDSCH performance requirements with 32 DL HARQ processes
Option 1: Define one test case to verify PDSCH performance with 32 DL HARQ processes with the test metric 30% of maximum throughput.
Option 2: Do not define requirements for PDSCH with 32 DL HARQ processes
Issue 3-3-4: Mapping type
Define PDSCH requirements with mapping type A
FFS define PDSCH test case to verify mapping type B processing.

Issue 3-3-5: Requirements with 30% throughput
Option 1: Define PDSCH requirement with 30% throughput.
Option 2: Do not define PDSCH requirement with 30% throughput.

Issue 3-3-6: Requirements for enhanced receiver type 1
Do not define PDSCH requirements with enhanced receiver type 1.

Issue 3-3-7: MCS, modulation order for PDSCH requirements
Define PDSCH requirements with MCS 4, MCS 13 and MCS [22]
· Other MCS values are not precluded

Issue 3-3-8: Rank
Define PDSCH requirements with:
· Rank 1
· FFS FD-OCC is not applied to all the antenna ports for DMRS
· FFS Rank 2

Issue 3-3-9: PTRS configuration
Consider PTRS configuration as K=2, L=1


Issue 3-3-11: Transmission burst model (if requirements with LBT will be introduced)
Option 1: Use transmission burst model defined in LAA as start point to be discussed and set the gap between two transmission bursts at least to 4/8/16 OFDM symbols for 120/480/960 kHz SCS. 
Option 2: Use Rel-16 NR-U Transmission burst model

Issue 3-3-12: Rx processing assumptions
Define PDSCH performance requirements by using phase noise compensation
· Companies are encouraged to bring results for CPE and CPE+ICI compensation methods
PDCCH performance requirements
Issue 3-4-1: Performance requirements for multi-slot PDCCH monitoring
Option 1: Define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS
Option 2: Do not define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS

Issue 3-4-2: PDCCH simulation assumptions
Use following assumptions for PDCCH performance test.
· Antenna configuration: 1T2R and 1T4R
· Aggregation level: 2 and 4 for 1T2R; 8 and 16 for 2T2R

PBCH performance requirements
PBCH simulation assumptions (if introduced pending on outcome of issues Issue 1-2-2)
SSB Index:
· Option 1: Only with not known SSB index
· Option 2: Both known and not known SSB index
· Option 3: Only with known SSB index
· Option 4: Not known SSB index for 120 kHz and known SSB index for 480/960 kHz.

SDR performance requirements
Issue 3-6-1: SDR performance requirements (if introduced pending on outcome of issues Issue 1-2-2
If requirements will be introduced, study MCS configuration applicability for FR2-2 from FR2-1 and SNR values to achieve 85% throughput.

CSI reporting requirements
Issue 3-7-1: Scope of CSI reporting requirements
· Define CQI reporting requirements only under static propagation conditions.
· Do not define PMI and RI reporting requirements in Rel-17

Issue 3-7-2: CQI reporting requirements under static propagation conditions
Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
Work split (for information)

Table 1. Demod CR work split for TS 38.104
	draftCR and bigCR work-split - TS 38.104
	Company

	TS 38.104 bigCR 
	Intel

	TS 38.104 BS Performance requirements (draftCRs)
	

	
	11 Radiated performance requirements
	

	
	
	PUSCH requirements
	Intel

	
	
	PUCCH requirements
	Huawei

	
	
	PRACH requirements
	Nokia

	
	Appendix
	

	
	
	PUSCH FRCs
	Ericsson

	
	
	, PRACH Test preambles, propagation conditions
	Samsung



Table 2. Demod CR work split for TS 38.141-2
	draftCR and bigCR work-split - TS 38.141-2
	Company

	TS 38.141-2 bigCR 
	Nokia

	TS 38.141-2 BS Radiated conformance testing (draftCRs)
	

	
	8 Radiated performance requirements
	

	
	
	PUSCH requirements
	Huawei

	
	
	PUCCH requirements
	Intel

	
	
	PRACH requirements
	Nokia

	
	Appendix
	

	
	
	PUSCH FRCs
	Ericsson

	
	
	PRACH Test preambles, propagation conditions, test tolerance
	Samsung



Table 3. Demod CR work split for TS 38.101-4
	draftCR and bigCR work split - TS 38.101-4
	Company

	TS 38.101-4 bigCR 
	Huawei

	TS 38.101-4 UE performance requirements (draftCRs)
	

	
	7 Demodulation performance requirements (Radiated requirements)
	

	
	
	General (incl. applicability rule)
	Qualcomm

	
	
	PDSCH requirements
	Huawei, Ericsson

	
	
	PDCCH requirements
	Nokia

	
	
	(PBCH requirements)
	Qualcomm

	
	
	SDR requirements
	Ericsson

	
	8 CSI reporting requirements (Radiated requirements)
	

	
	
	  General (incl. applicability rule), CQI reporting requirements
	Apple

	
	Appendix
	

	
	
	PDSCH, PDCCH, (PBCH) RMCs
	Apple

	
	
	CSI RMCs and propagation conditions
	Apple
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