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1   Background
From #93 on-line discussion results, some agreements were made which are listed as following [1]:

Agreement

· If feasible, define [1] test case to verify 10^-5 BLER

· Other test cases will be defined with higher BLER and/or confidence level 

· Test for 10^-5 BLER

· Target test Confidence level 

99.999%
According to the WF [1], a test case for PDSCH low BELR high confidence requirement will be introduced: 

· If feasible, define [1] test case to verify 10^-5 BLER
· Target BLER: 10^-5
· Target test confidence level: 99.999%
· Propagation conditions: Static channel
· MCS: MCS5 from MCS Table 3 for PDSCH
· Duplex mode: Both TDD and FDD
· FFS TDD patterns
· SCS:
· TDD: 30KHz
· FDD: 15KHz
· FFS 30KHz
· Test method: refer to R4-1915866 (ad hoc minutes for NR URLLC test feasibility) 
· Method 1: Consider aggregation 1 or 2, but no HARQ for non-boosted SNR
· Method 2: No aggregation or HARQ for boosted SNR.
· FFS whether to use method 1 or method 2 for testing (as described below). Adjustment of the baseline parameters for the long test after simulations is not precluded.
· Other test cases will be defined with higher BLER and/or lower confidence level 
· Other parameter combinations of HARQ, aggregation, channel etc. and further requirements will be considered. 
· When further requirements are specified, it will be decided case by case whether to test them at 10^-5 BLER and CL 99.999% or other conditions
· These test cases will include PDSCH aggregation if that is not included in the low BLER/high reliability testing.
·  FFS PDSCH aggregation level
In this paper, based on the test methods discussion in [2], a test case for PDSCH demodulation requirements to verify 10^-5 is defined. Other test cases are defined with higher BLER and/or lower confidence level. 
2   Simulation assumptions
2.1   Test case for 10^-5 BLER and 99.999% confidence level 
Test methods has been discussed in [2], by using method 1, a test case to verify 10^-5 BLER and 99.999% confidence level is defined in this section. Parameters based on WF [1] is shown in table 2.1-1.
Table 2.1-1: simulation assumption for UE PDSCH test requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	FDD/TDD

	Number of Tx
	2

	Number of Rx
	2

	Antenna configuration
	ULA low

	PDSCH configuration
	Mapping type
	Type B

	
	Starting symbol (S) 
	2

	
	Length (L)
	4

	
	PDSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	0

	CSI-RS configuration
	Periodicity and offset
	5 slots, 0 slots

	
	Number of ports
	2

	
	Frequency domain allocation
	Row3, ‘000001

	
	First OFDM symbol in time domain
	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, 5MHz

TDD:30KHz,10MHz

	Frequency domain resource
	Full BW

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

	Testing metric
	Target BLER:  1-10-5


As agreed from the last meeting, this test is a minimum test and the purpose of this test is to verify low BLER target.  Thus, we suggest to choose a typical SCS for FDD: 15 KHz SCS. In order to reduce the test time, 5 MHz bandwidth is configured for FDD, 10 MHz bandwidth is configured for TDD.  
To avoid the big changes on the specification, we would like to consider reuse the existing UL-DL ‘7D1S2U (S=6:4:4)’ configuration, which matches the practical deployment better in Rel-15/16 stage. 
Proposal 1: Using existing TDD pattern ‘7D1S2U (S=6:4:4)’ for SCS 30 KHz. 
Proposal 2: Only 15 KHz SCS is configured for FDD. 
Proposal 3: 5 MHz bandwidth is used for TDD and 10 MHz bandwidth is used for TDD.  
2.2   Test cases for higher BLER target and/or lower confidence level

A test case was required to be defined for 10^-5 BLER target and 99.999% confidence level with AWGN propagation condition. For fading channel, cases with HARQ and aggregation factor should be considered. In order to reduce the test time, higher BLER target and/or lower confidence level are considered.
Here, test case defined in TS 38.101-4 for PDSCH demodulation requirements is reused, together with some settings in table 2.1-1, parameters for propagation configuration TDLA30-10 are listed in table 2.2-1. Regarding to the aggregation factor, K= [2, 4, 8] are supported. Although BLER target and/or confidence level will be reset, the test time still need to be considered. The test will take long time if K=8. When K=2, the test takes the least time, but as we are defining requirements for high reliability, the reliable of the system should also be considered. Thus, we propose K=4. 
A higher BLER target should be considered for fading channel, for previous PDSCH requirements, BLER target 10^-1 was defined. A minimum test case to verify BLER target 10^-5 is defined in Section 2.1, we propose to use 10^-3 as the BLER target for fading channel.   
Table 2.2-1: simulation assumption for UE PDSCH test requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	FDD/TDD

	Number of Tx
	2

	Number of Rx
	2

	Antenna configuration
	ULA low

	PDSCH configuration
	Mapping type
	Type B

	
	Starting symbol (S) 
	2

	
	Length (L)
	4

	
	PDSCH aggregation factor
	4

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	0

	CSI-RS configuration
	Periodicity and offset
	5 slots, 0 slots

	
	Number of ports
	2

	
	Frequency domain allocation
	Row3, ‘000001

	
	First OFDM symbol in time domain
	7

	
	Cdm Type
	CDM2

	
	Density
	1

	Number of HARQ Processes
	4

	Propagation condition
	TDLA30-10

	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:  10-3


Proposal 4: We propose to test TDLA30-10.
Proposal 5: We propose to use lower BLER target of 10-3 when define other test cases.
Proposal 6: For test case TDLA30-10, we propose PDSCH aggregation level is 4. 
3   Simulation results
The simulation results to verify low BLER target and high confidence level has been shown and analysed in paper [2] when discussion the test methods. With the help of early decision concept, the low BLER target and high confidence level are verified.
4   Proposal 

In this paper, the requirements for PDSCH demodulation performance are defined. Proposals are listed below:
Proposal 1: Using existing TDD pattern ‘7D1S2U (S=6:4:4)’ for SCS 30 KHz. 
Proposal 2: Only 15 KHz SCS is configured for FDD. 
Proposal 3: 5 MHz bandwidth is used for TDD and 10 MHz bandwidth is used for TDD.  
Proposal 4: We propose to test fading channel TDLA30-10.
Proposal 5: We propose to use lower BLER target of 10-3 when define other test cases.
Proposal 6: For test case TDLA30-10, we propose PDSCH aggregation level is 4.
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