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Background
The test feasibility for URLLC ultra-low reliability were discussed during #94 e-meeting. According to the WF[1], some agreements were made and some open issues were remained to be discussed further:
	Agreements:
Decision frequency (N) is 1 (i.e. early pass/fail evaluation on every detected block error)
SCS for UE: 15kHz for FDD, 30kHz for TDD
SCS for BS: 15kHz and 30kHz
TDD pattern: 7D1S2U (S=6:4:4) for UE
Slot aggregation factor:
· Slot aggregation factor is 1 if X (see slide 12) is <3dB
· Slot aggregation factor is [1, 2] if X>=3dB
CP-OFDM
· DFT-S-OFDM is FFS
Antenna configuration for BS: 1x2
Antenna configuration for UE: 2x2 + 2x4 (2x4 agreed in 2nd round) ULA low with applicability rule
No PT-RS for FR1
PUSCH configuration: Start symbol 0, length 14 symbols
PDSCH configuration: Mapping type A, start symbol 2, length 12 symbols
MCS table: Use low spectrum efficiency MCS
Number of RB and bandwidth for PDSCH
· Full bandwidth for 10MHz/15k SCS and 40MHz/30Kscs
PUSCH mapping type
· Type A and type B with applicability rule
Reformulate the discussion as follows:
· Test requirement = SNR for 10^-5 + IM + [X]
· X is FFS and could be zero
· FFS whether X appears in the core spec or test spec, or is just considered part of IM

Open issues:
Requirements and tests for FR2:
· Option 1: Create requirements for FR2. No explicit applicability rule needed. Option 2: Create requirements for FR2 with applicability rule Proponents of option 2 please clarify what applicability rule you propose
· Option 3: Do not create requirements for FR2
TDD patterns for BS
· Proposals FR1
· Option 1: 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz
· Option 2: SU or DSUU 
PT-RS and DM-RS configuration for PUSCH
· Option 1: 1+0
· Option 2: 1+1
· Option 3: 1+0 and 1+1 with applicability rule
DM-RS configuration for PDSCH
· Option 1: Zero additional DM-RS
· Option 2: One additional DM-RS
Number of RB for PUSCH
· Option 1: 25 RB 
· Option 2: 65 RB 
· Option 3: Full bandwidth for 5MHz/15k SCS and 10MHz/30Kscs
· Option 4: Full bandwidth with 10MHz/15k SCS and 40MHz/30k SCS
· Option 5: Full bandwidth
· Other options not precluded
Bandwidth for PUSCH
· Option 1: 5MHz for 15k SCS, 10MHz for 30k SCS
· Option 2: 10MHz for 15k SCS, 40MHz for 30k SCS
· Option 3: 5/10/20MHz for 15k SCS, 10/20/40/100MHz for 30k SCS, applicability rule to ensure just one test
· Option 4: Option 1+option 2 
· Other options not precluded
Value for X
· Option 1: X is zero
· Option 2: Not higher than ~0.5 dB
· Option 3: More than 1dB, prefer 3dB
· Other options not precluded
Whether X is specified in the core spec and if so whether it is explicit or part of the IM
· Option 1: Core spec and explicit
· Option 2: Core spec and implicit (in IM) 
· Option 3: Not in core spec 
· Note: Issue is only applicable if X is non-zero
Whether X is specified in the conformance spec, and if so whether it is explicit or part of the TT
· Option 1: Conformance spec and explicit
· Option 2: Conformance spec and implicit (in TT)
· Option 3: Not in Conformance spec
· Note: Issue is only applicable if X is non-zero
Number of requirements
· Option 1: zero requirements/tests
· Option 2: One requirement/test
· Option 3: >1 requirements, but only one test (using applicability rule)
· Option 4: more than one requirement and more than one test
· Other options not precluded
CQI testing at ultra-low BLER
· Option 1: Define CQI testing with ultra-low BLER
· Option 2: Do not define CQI testing with ultra-low BLER
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Discussion 
Requirements and test for FR2
We do not see the necessary to define the requirements for URLLC FR2. From current deployment request, FR2 is not a common use case for URLLC.
Proposal 1: No need to define the requirements and test for FR2.
 
Discussion on UE parameters
Based on the agreed parameters, the remained open issues for UE parameters are discussed in this section. As the test is defined for high reliability and symbol length of 12 has been agreed on the last meeting, we propose to use 1+1 as the DM-RS configuration.
The agreed and proposed UE parameters are concluded in Table 2.2-1:
Table 2.2-1: simulation assumption for UE PDSCH test requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	FDD/TDD

	Antenna configuration
	2x2, ULA low
2x4, ULA low

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PUSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	CSI-RS configuration
	PeriodicityAndOffset
	5 slots, 0 slots

	
	nrofPorts
	2

	
	frequencyDomainAllocation
	Row3, ‘000001

	
	firstOFDMSymbolInTimeDomain
	7

	
	cdm-Type
	CDM2

	
	Density
	1

	Number of HARQ Processes
	1

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS 5

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  1-10-5



Proposal 2: We propose DM-RS configuration of 1+1 for UE. 
Discussion on BS parameters
The parameters for BS are discussed in this section. Regarding to the TDD patterns, we propose to use the existing configurations. The agreed and proposed parameters are summarised in Table 2.3-1: 
Table 2.3-1: Simulation assumption for BS PUSCH test requirements
	Parameter
	Value

	Frequency range
	FR1

	Waveform 
	CD-OFDM

	Antenna configuration
	1x2, ULA low

	PUSCH configuration
	Mapping type
	Type A and Type B

	
	Starting symbol (S) 
	0

	
	Length (L)
	14

	
	PUSCH aggregation factor
	1

	PUSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	CSI-RS configuration
	PeriodicityAndOffset
	5 slots, 0 slots

	
	nrofPorts
	2

	
	frequencyDomainAllocation
	Row3, ‘000001

	
	firstOFDMSymbolInTimeDomain
	7

	
	cdm-Type
	CDM2

	
	Density
	1

	Number of HARQ Processes
	1

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS 5

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	  3D1S1U (S=10:2:2)
7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  1-10-5



Proposal 3: TDD patterns 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz.
Proposal 4: DM-RS configuration of 1+1 for BS.
Proposal 5: Bandwidth of 10MHz for 15 KHz and 40 MHz for 30 KHz with full bandwidth frequency allocation. 

Test method
The test method was summarised as follows：
Test requirement = SNR for 10^-5 + IM + [X]
We prefer the value of X should not be too large, about 0.5-0.8dB. There is no need to capture X in the core and conformance specifications. The meaning of X is to derive the SNR value.  

Proposal 6: We propose the value of X is about 0.5-0.8dB.
Proposal 7: No need to capture X in the core and conformance specifications. 
Number of tests to define
We prefer to define one requirement/test for the ultra-low BLER target. More tests will be defined with higher BLER target.   
The experiment of testing the ultra-low BLER target tells us it takes very long time to achieve 10^-5, as the CQI reporting test is more complex than the single BLER test, we propose do not test the CQI table with 10^-5 BLER target.
Proposal 8: We propose to define one requirement/test for ultra-low BLER target.
Proposal 9: No need to define CQI tests with ultra-low BLER target.
Proposals
In this paper, following are proposed:  
Proposal 1: No need to define the requirements and test for FR2.
Proposal 2: We propose DM-RS configuration of 1+1 for UE. 
Proposal 3: TDD patterns 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz.
Proposal 4: DM-RS configuration of 1+1 for BS.
Proposal 5: Bandwidth of 10MHz for 15 KHz and 40 MHz for 30 KHz with full bandwidth frequency allocation. 
Proposal 6: We propose the value of X is about 0.5-0.8dB.
Proposal 7: No need to capture X in the core and conformance specifications. 
Proposal 8: We propose to define one requirement/test for ultra-low BLER target.
Proposal 9: No need to define CQI tests with ultra-low BLER target.
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