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1. Introduction
In RAN4 #94bis-e, WF on NR URLLC requirement for Ultra-low BLER (10e-5 BLER) was approved [1]. 
In this contribution, we provide our views on BS performance requirements for Ultra-low BLER.
2.	Discussion
2.1	TDD pattern
Regarding TDD pattern, the following options were agreed [1]. 
	RAN4 #94bis-e [1]
· BS TDD pattern
· Option 1: 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz
· Option 2: DSUU 



In Rel.15, the following TDD patterns for FR1 were defined for BS demodulation: 
· 15 kHz SCS (FR1): 3D1S1U (S=10:2:2)
· 30 kHz SCS (FR1): 7D1S2U (S=6:4:4)

These patterns are used as simulation assumption and captured as default TDD patterns in TS 38.104/141-1/141-2 as below:
	TS 38.104 
FR1 PUSCH
Table: 8.2.1.1-1 Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.







According to Rel-15 PUSCH performance specification, the same requirement are applicable to FDD and TDD with different TDD patterns. This principle was expressed in the note added in the table for test parameters for testing PUSCH (The note is highlighted in yellow). Hence, it allows BS to support TDD patterns different from default patterns and use them for testing. For Rel-16 URLLC requirements, the same principle as Rel-15 can be considered. Even if RAN4 adopts Option 1, any other TDD patterns including DSUU can be used for testing URLLC performance. As default TDD patterns captured in the specification, we should adopt the same patterns as Rel-15 to avoid confusion. Therefore, RAN4 should adopt Option 1.
Proposal 1: RAN4 adopts Option1 and introduces the principle that the same requirements are applicable to FDD and TDD with different UL-DL pattern. (NOTE: The principle is same as Rel-15)
.
2.2	Number of BS tests
Regarding number of BS tests, the following options were agreed [1]. 
	RAN4 #94bis-e [1]
· Number of BS tests
· Option 1: 1 using applicability rule
· Option 2: 4



For the number of requirements, at least 4 number of requirements will be defined.
· PUSCH mapping type A, 15kHz SCS
· PUSCH mapping type A, 30kHz SCS
· PUSCH mapping type B, 15kHz SCS
· PUSCH mapping type B, 30kHz SCS
According to the applicability rule in Rel-15, the following principle can be used:
· PUSCH mapping type: Either mapping type A or B will be tested
· SCS: Supported SCS will be tested
We summarized number of tests for each case based on the above principle (i.e., Rel-15 Applicability rule).
Table 1: Number of BS tests
	Declaration
	Test

	Supported PUSCH mapping type
	Supported SCS
	PUSCH mapping type to be tested
	SCS to be tested
	Number of tests

	Type A
	15kHz
	Type A
	15kHz
	1

	
	30kHz
	Type A
	30kHz
	1

	
	15kHz and 30kHz
	Type A
	Both 15kHz & 30kHz
	2

	Type B
	15kHz
	Type B
	15kHz
	1

	
	30kHz
	Type B
	30kHz
	1

	
	15kHz and 30kHz
	Type B
	Both 15kHz & 30kHz
	2

	Type A and B
	15kHz
	Either Type A or B
	15kHz
	1

	
	30kHz
	Either Type A or B
	30kHz
	1

	
	15kHz and 30kHz
	Either Type A or B
	Both 15kHz & 30kHz
	2



As shown in Table 1, one or two requirement(s) will be tested by using the Rel-15 applicability rule. Basically, we shouldn’t change the principle from Rel-15 since the minimum number of tests were technically discussed when we defined the applicability rule of Rel-15. Currently, we couldn’t find technical reason to be able to skip one SCS if BS supports both 15kHz and 30kHz.
Proposal 2: Consider the number of BS tests in Table 1 (i.e., Number of tests is 1 or 2) based on the currently agreed parameters.
2.3	Whether to define requirements for FR2
It was discussed whether to define FR2 requirements but not consensus was reached.
	RAN4 #94bis-e [1]
· FR2 requirements for ultra-low BLER
· Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency



In some use case for URLLC, both high-reliability and low-latency are required (e.g., VR/AR, factory automation). As mentioned in separate contribution [2], FR2 has an advantage on low-latency due to shorter symbol length than FR1. However, some companies provided concerns from the reliability perspective in the last meeting. Considering test coverage, it might be better to introduce the requirements for ultra-low BLER for both FR1 and FR2 but we also need to consider the feasibility of FR2. Therefore, if there is no feasibility concern, we prefer to define ultra-low BLER requirement for FR2.
Proposal 3: Introduce ultra-low BLER requirements for FR2 if there is no feasibility concern.
3.	Conclusion
In this contribution, we provide views on BS demodulation requirements for URLLC. The following proposals are obtained.
TDD pattern
Proposal 1: RAN4 adopts Option1 and introduces the principle that the same requirements are applicable to FDD and TDD with different UL-DL pattern. (NOTE: The principle is same as Rel-15)

Number of BS tests
Proposal 2: Consider the number of BS tests in Table 1 (i.e., Number of tests is 1 or 2) based on the currently agreed parameters.
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Whether to define requirements for FR2
Proposal 3: Introduce ultra-low BLER requirements for FR2 if there is no feasibility concern.
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