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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 are further discussed and the related agreements are captured in WF [1] and WF [2], separately
In this contribution, the view on remain issue of URLLC performance requirements is presented.
2	Discussion and initial results
2.1	Requirements for high reliability with higher BLER
PUSCH aggregation level
With regarding the PUSCH aggregation level, the following options are considered:
	· PUSCH aggregation factor
· 15 KHz TDD with pattern DDDSU
· Option 1: n2
· Option 2: n8 



In order to improve reliability, PUSCH based on slot repetitions is the important feature for URLLC. Based on RAN1 design, the number of repetitions can be supported if UE is configured with pusch-AggregationFactor as follows, where the supported aggregation factor is {2, 4, and 8}
With configured TDD pattern DDDSU for 15KHz SCS, the effective transmission is 1 for PUSCH aggregation factor as 2, and 2 for PUSCH aggregation factor as 8. With PUSCH aggregation factor as 8, due to the unavailable UL slots with TDD, the transmission delay will be increasing in order to complete the multi-slot transmission. In that sense, it seems that configured PUSCH aggregation factor with n8 is not a useful scenario to meet the URLLC requirement for 15 KHz SCS with TDD pattern DDDSU
The RV allocation for each transmission scheme is indicated as follows:
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion
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	n mod 4 = 2
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With 8 PUSCH aggregation level with TDD 15 KHz, the RV for effective UL transmission is same with TDD 30 KHz with 2 PUSCH aggregation level, where RV value is calculated with mod (n, 4) operation for nth transmission
Observation 1: The RV value for effective UL transmission with PUSCH aggregation level as 8 is same with TDD 30 KHz with 2 PUSCH aggregation level.
From the demodulation requirements perspective, there should be no performance difference with 2 PUSCH aggregation level for FDD. Therefore, it is not necessary to define the URLLC requirement with 8 PUSCH aggregation level for TDD with 15 KHz. If needed, the requirement with 8 PUSCH aggregation level is applied with FDD or TDD 30 KHz SCS with 2 PUSCH aggregation level.
Proposal 1: No URLLC requirement with PUSCH aggregation level for TDD pattern with 15 KHz SCS. If needed, the requirement with 8 PUSCH aggregation level is applied with FDD or TDD 30 KHz SCS with 2 PUSCH aggregation level.
SCS and BW
With regarding SCS and BW, the following options are considered:
	· Option 1: 15KHz for 5/10MHz, 30KHz for 10/40MHz
· Option 2: only 15KHz/10MHz, and 30KHz/40MHz



In eMBB, RAN4 has defined the requirement with different SCS and CBW. From the test coverage aspects, it should be enough. For URLLC requirement, we prefer to only define requirement with 15 KHz SCS for 10MHz, and 30 KHz SCS for 40MHz. 
Proposal 2: Only define URLLC requirement for 15 KHz SCS for 10MHz, and 30 KHz SCS for 40MHz.
2.2	Requirements for low latency
With regarding the symbol length, the following options are considered:
	· Option 1:  4os
· Option 2:  7os



Generally, both two options can meet latency requirement. In terms of requirement, we think RAN4 should focus on the typical scenario with possible network scheduling. 
In current Rel-16 URLLC feature with mini-slot repetition, different options based on 4 OS mini-slot repetition to investigate the scheme with supporting dynamic switch between mini-slot repetition and multi-segments as follow:


Observation 2:  Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
With 7OS symbol length, in current Rel-15 BS demod requirement, RAN4 has already defined with 10 symbols requirement with type B. In terms for performance, we do not think the performance will be too much different. Meanwhile, both 1 DMRS and 1+1 DMRS are configured for requirement for mapping type B in FR2. Thus, 
One issue raised by companies is about the channel estimation performance, consider the number of DMRS is 1. For eMBB with FR2, 1 DMRS is also defined where the length of data symbol is 9, the proper performance can be also achieved. Since the length of data symbol is 3 for 4OS. Thus, we think there is no limitation, 
Therefore, we prefer to align with RAN1 Rel-16 URLLC discussion with 4 OS. 
Proposal 3:  Non-slot scheduling with 4 symbols can be considered for the lower latency requirement. 
Test metric 
With regarding the test metric, the following options are considered:
	· Option 1: 70% throughput
· Option 2: 30% BLER



As test metric, it is agreed that test metric of delay is not feasible for low latency test in RAN4. And low latency related features are feasible to be tested under test metrics other than delay, such as through and/or BLER.  Meanwhile, no combined performance requirements will be defined by meeting both reliability and low latency requirements. Since low BLER metric is already used for requirement of high reliability.  
Meanwhile, since there is no HARQ transmission, both option1 and option2 should be same for targeting SNR point with URLLC requirement. We prefer to reuse normal PUSCH test metric with 70% TP for URLLC latency requirement
Proposal 4: Reuse the normal PUSCH test metric with 70% throughput for URLLC latency requirement
2.3	Initial results
In this subsection, the initial simulation results are provided for investigating URLLC requirement with high reliability and low latency.
	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(0), 1+1(0,4)

	symbols length
	 4, 7

	Start symbol index
	0

	Time domain resource allocation type
	type B

	Frequency domain resource
	Full RB allocation of the applicable BW

	MCS index
	5 with Table 3

	Carrier frequency (GHz)
	4

	Propagation channel
	TDLB100-400

	SCS and BW
	15KHz/10MHz, 5MHz,  
30KHz/40 MHz

	Aggregation level
	 1

	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



Low latency requirement 
[image: ]

Observation 3: From the target SNR value with 70% TP perspective, there is no significant difference with configured 2, 4 and 7 OS for PUSCH mini-slot transmission.
3 Conclusion
In this contribution, the initial results are provided to analyze the URLLC with high reliability requirement.
Observation 1: The RV value for effective UL transmission with PUSCH aggregation level as 8 is same with TDD 30 KHz with 2 PUSCH aggregation level.
Proposal 1: No URLLC requirement with PUSCH aggregation level for TDD pattern with 15 KHz SCS. If needed, the requirement with 8 PUSCH aggregation level is applied with FDD or TDD 30 KHz SCS with 2 PUSCH aggregation level.
Proposal 2: Only define URLLC requirement for 15 KHz SCS for 10MHz, and 30 KHz SCS for 40MHz.
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