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1	Introduction
During the last RAN4 meeting, the general issue and test setup for test feasibility and performance requirements for URLLC were further discussed and the related agreements were captured in WF [1] and WF [2], separately.
In this contribution, the view on remain issue of URLLC ultra-low BLER requirement. Meanwhile, the initial simulation results are provided.
2	Discussion and initial results
2.1	URLLC test methodology 
TDD pattern
With regarding the TDD pattern for BS requirements, the following options are considered:
	· Option 1:  3D1S1U (S=10:2:2) for 15KHz, 7D1S2U (S=6:4:4) for 30KHz
· Option 2:  DSUU



In Rel-15 NR demodulation requirement, RAN4 has defined requirements based on TDD pattern for FR1 with 3D1S1U for 15KHz SCS, 7D1S2U for 30 KHz SCS. The requirements are applicable for different TDD patterns.  
Since it is agreed that there is no slot aggregation and no HARQ transmission for the ultra-low BLER requirement.  The performance should be no different. In that sense, we prefer to reuse the TDD pattern defined in Rel-15 for URLLC test.
Proposal 1: Reusing the TDD pattern 3D1S1U for 15 KHz SCS and 7D1S2U for 30 KHz SCS for BS URLLC test.
Bandwidth for PUSCH
With regarding the bandwidth for PUSCH requirement, it is agreed as 
	· Same as agreed for the slot aggregation (high BLER) requirement



In current high BLER requirement, at least 10 MHz for 15 KHz SCS, 40 MHz for 30 KHz SCS are agreed. As mentioned, the ultra-low BLER test is under static channel condition, thus, no frequency diversity is expected to achieve. Thus, we prefer to only introduce 10MHz for 15KHz SCS, 40MHz for 30KHz SCS with full bandwidth for PUSCH with low BLER high reliability test.
Proposal 2: Only introduce 10MHz for 15K SCS, 40MHz for 30K SCS with full bandwidth for PUSCH with lower BLER high reliability test.
Test requirement
In order to avoid long test time, additional value with X is added for test requirement definition. Regarding how to capture the X in the specification, the following options are considered:
	· Option 1: Do not capture in specifications; including directly into core spec requirement by assuming part of IM
· Option 2: Capture as part of TT in the conformance specification 
· Option 3: Do not capture in specifications, X is not part of IM



The TT is explicitly defined in the test specification to relax the minimum requirement. When the TT value is not-zero, the test requirements will differ from the minimum requirements. Since X is targeting to achieve 10^-6 BLER, the performance should be difference with minimum requirement. Thus, we are fine with option 2.
Proposal 3: X can be captured as part of TT in the conformance specification.
Number of tests
With regarding the number of test for BS requirements, the following options are considered:
	· Option 1:  1 using applicable rule
· Option 2:  4



For ultra-low BLER requirement, RAN4 agreed to define with both 15 KHz and 30 KHz SCS for mapping type A and mapping type B, thus, total 4 requirements are needed. Since the ultra-low BLER requirement is under static channel.
Meanwhile, in Rel-15 eMBB, we have defined the applicable rule with different SCS and PUSCH resource mapping type. Considering the test time and test effort for ultra- low BLER, we prefer to introduce only 1 test for URLLC with ultra-low BLER, using the existed applicable rule.
Proposal 4: Only 1 test for URLLC with ultra-low BLER is introduced, using the existed applicable rule.
2.2	Initial results
In this subsection, the initial simulation results are provided for investigating URLLC requirement with ultra-low BLER

	Parameter
	value

	
	FR1

	Transform precoding
	Disabled

	Number of Tx
	1

	Number of Rx
	2

	Number of layers
	1

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1+1 (2,12) for mapping type A
1+1 (0,10) for mapping type B

	symbols length
	14

	Start symbol index
	0

	Time domain resource allocation type
	type A and type B

	Frequency domain resource
	Full RB allocation of the applicable BW

	MCS index
	5 with Table 3

	Carrier frequency (GHz)
	4

	Propagation channel
	AWGN

	SCS and BW
	15KHz/10MHz,
30KHz/40 MHz

	Aggregation level
	 No PUSCH aggregation level

	Timing offset
	0

	Frequency offset
	0

	PTRS
	Without

	Code block group
	Disabled

	Frequency hopping
	Disabled

	Limited buffer rate matching
	Disabled

	Number of HARQ transmission
	1



Ultra-lower BLER test for 10^-5 (to be updated)
	Test case
	SCS,BW
	MCS(new table)
	Aggregation level
	Tx, Rx
	Number DMRS
	channel
	SNR for 10^-5 BLER

	Case1
	15KHz, 10MHz
	5
	1
	1T2R
	1+1(2,11)
	AWGN
	

	Case2
	15KHz 10MHz
	5
	1
	1T2R
	1+1(0,10)
	AWGN
	

	Case3
	30KHz
40MHz
	5
	1
	1T2R
	1+1 (2,11)
	AWGN
	

	Case4
	30KHz
40MHz
	5
	1
	1T2R
	1+1 (0,10)
	AWGN
	




Ultra-lower BLER test for 10^-6 (to be updated)
	Test case
	SCS,BW
	MCS(new table)
	Aggregation level
	Tx, Rx
	Number DMRS
	channel
	SNR for 10^-6 BLER

	Case1
	15KHz, 10MHz
	5
	1
	1T2R
	1+1(2,11)
	AWGN
	

	Case2
	15KHz 10MHz
	5
	1
	1T2R
	1+1(0,10)
	AWGN
	

	Case3
	30KHz
40MHz
	5
	1
	1T2R
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	AWGN
	

	Case4
	30KHz
40MHz
	5
	1
	1T2R
	1+1 (0,10)
	AWGN
	




3 Conclusion
In this contribution, the initial results are provided to analyze the URLLC with high reliability requirement.
Proposal 1: Reusing the TDD pattern 3D1S1U for 15 KHz SCS and 7D1S2U for 30 KHz SCS for BS URLLC test.
Proposal 2: Only introduce 10MHz for 15K SCS, 40MHz for 30K SCS with full bandwidth for PUSCH with lower BLER high reliability test.
Proposal 3: X can be captured as part of TT in the conformance specification.
Proposal 4: Only 1 test for URLLC with ultra-low BLER is introduced, using the existed applicable rule.
References
R4-2005526，Way forward on NR URLLC performance requirements with Ultra-Low BLER， Ericsson.
R4-2005528, Way Forward on NR BS  URLLC performance requirements, Huawei
