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Background
According to the WF [1] from the last meeting, when considering the URLLC BS demodulation requirements for low latency, the demodulation requirements PUSCH mapping Type B was agreed to be verified. During RAN4 #94 meeting, some parameters for FR1 have been agreed:
Agreements:
· Starting symbol: 0
· PUSCH aggregation level is 1.
· TDD pattern: 
· 15kHz SCS: 3D1S1U, S=10D: 2G: 2U
· 30kHz SCS: 7D1S2U, S=6D: 4G: 4U 
· Antenna configuration: 1x2, low
· Waveform: CP-OFDM
· Channel condition: TDLC300-100 Low for FR1.
· No PUSCH performance requirements for UL transmission with grant free/UL configured grant.
· Number of HARQ transmission: 1
· SCS/BW:
· 15 kHz/10 MHz and 30 kHz/40 MHz with defined test applicability rule
· Other sets are not precluded
Some open issues are remained to be discussed further:
Open issues:
· Whether to define requirements for BS FR2 URLLC performance requirements for low latency
· Option 1: Do not define  
· Option 2: Define
·  Symbol length (L) 
· Option 1: 4os 
· Option 2: 2os 
· Option 4: 7os 
· Option 5: 2os and 7os  
· DM-RS configuration Type 1 with single symbol
· Proposals for symbol lengths of 7os if agreed
· Option 1:1+0 
· Option 2: 1+1 
· MCS
· Option 1: MCS 5 from Table 3 
· Option 2: MCS 21 (658/1024) from Table 2 
· Number of PRB 
· Option 1: full bandwidth 
· Option 2: A fixed number of RB 
· Test metrics
· Option 1: 70% throughput 
· Option 2: 10% BLER (= 90% throughput) 
·  Whether to introduce DFT-s-OFDM: 
· Option 1: No 
· Option 2: Yes 
In this paper, the remained issues are discussed and analysed. Our views are provided. 
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Whether to define requirements for BS FR2 URLLC performance requirements for low latency
From current deployment request, FR2 is not a common use case for URLLC. Some link level evaluation studies from RAN1 are listed in Table 2.2-1 in [2], the common carrier frequency for different use cases is 4 GHz and 700 MHz.
Proposal 1: No need to define URLLC BS FR2 performance requirements for low latency.
Open issues discussion for FR1
PUSCH mapping Type B supports [1,…,14] symbols, symbol length of 14 was defined for FR1 and symbol length of 10 was defined for FR2 in the existing performance requirements.
The open issues about symbol length, number of PRBs and MCS can be considered together. For uplink performance requirements using PUSCH mapping Type B, symbol lengths of 14 and 10 have been defined in Rel-15 and fewer symbols will be considered here. As this performance requirements is defined for testing low latency, we propose to use a small symbol length of 2. With configuration of MCS 5 from table 3 and full bandwidth allocation, the payload size is about 32 bytes for 30 kHz / 40 MHz. Based on the RAN1 evaluation for URLLC use cases, data packet size of 32 bytes is used in cases of factory automation and AR/VR [3].
Regarding to the test metrics for testing low latency, we propose to use 70% throughput as the test metrics. There is no necessary to increase the fraction of maximum throughput as this test is not for high reliability. Regarding to the waveform, we prefer only define CD-OFDM.
Proposal 2: We propose symbol length of 2, MCS 5 from table 3 and full bandwidth frequency allocation for URLLC BS performance requirements for low latency. 
Proposal 3: We propose to use 70% throughput as the test metrics.
Proposal 4: No need to define requirements for DFT-s-OFDM.
Simulation results
Based on the discussion above, the parameters for PUSCH mapping Type B can be concluded in Table 3-1:
Table 3-1 Key parameters for PUSCH mapping Type B test
	Parameter
	Value

	Fraction of maximum throughput 
	70%

	Transform precoding
	Disabled

	Frequency range
	FR1

	SCS and BW
	15 kHz / 10 MHz
30 kHz / 40 MHz

	Antenna configuration
	1x2, low

	PUSCH aggregation level
	1

	Uplink-downlink allocation for TDD
	15 kHz SCS: 
3D1S1U, S=10:2:2
30 kHz SCS:
7D1S2U, S=6:4:4

	MCS Table
	Table 3, MCS 5

	Propagation condition
	TDLC300-100 Low

	Maximum number of HARQ transmissions
	1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	0

	Time domain resource assignment
	PUSCH mapping type
	Type B

	
	Start symbol
	0 

	
	Allocation length
	2 

	Frequency domain resource assignment
	RB assignment
	Full bandwidth

	
	Frequency hopping
	Disabled



The performance for PUSCH mapping Type B for FDD/TDD with symbol length of 2 and 4 are presented in figure below:
· FDD
Based on the agreed and proposed parameters listed in Table 3-1, the simulated performances for FDD are shown in Figure 3-1 for symbol lengths of 2 and 4.
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Figure 3-1: Throughput vs SNR for PUSCH FDD with symbol lengths of 2 and 4
The SNR values of 70% throughput for FDD are list in table below:
Table 3-2: SNR values of 70% throughput for FDD
	Symbol length
SNR
Antenna configuration

	1x2

	L=2
	-8.4

	L=4
	-8.5



· TDD
Based on the agreed and proposed parameters listed in Table 3-1, the simulated performances for TDD are shown in Figure 3-1 for symbol lengths of 2 and 4.

  [image: ]
Figure 3-1: Throughput vs SNR for PUSCH TDD with symbol lengths of 2 and 4
The SNR values of 70% throughput for TDD are list in table below:
Table 3-2: SNR values of 70% throughput for TDD
	Symbol length
SNR
Antenna configuration

	1x2

	L=2
	-8.2

	L=4
	-8.2



Proposals
In this contribution, we discussed PUSCH mapping Type B. Following has been proposed:
Proposal 1: No need to define URLLC BS FR2 performance requirements for low latency.
Proposal 2: We propose symbol length of 2, MCS 5 from table 3 and full bandwidth frequency allocation for URLLC BS performance requirements for low latency. 
Proposal 3: We propose to use 70% throughput as the test metrics.
Proposal 4: No need to define requirements for DFT-s-OFDM.
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