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Background
When considering the low latency of URLLC UE performance requirements, RAN4 agreed to verify the related features. According to the conclusion from RAN4 #94 e-meeting, three features were agreed to be verified and two of them (PDSCH mapping type B and PDSCH processing capability) were agreed to be verified together. Thus, two performance requirements will be defined for URLLC UE low latency. 
· Define performance requirements for PDSCH mapping type B and PDSCH processing capability 2.
· Define performance requirements for preemption indication for eMBB UE.
In this paper, the performance requirements for PDSCH mapping type B and PDSCH processing capability 2 will be discussed according to the agreements and open issues made in #94 e-meeting [1]:
Agreements for FR1: 
· Slots to be scheduled:
· FDD: All DL slots 
· TDD: S slots with K1=0
· Starting symbol: 2
· Symbol length: 2
· Slot aggregation level: 1
· Max number of HARQ transmissions: 1
· Verify PDSCH processing capability 2 and type B mapping together
There are also some open issues will be discussed further for this verification:
Open Issues
· Whether to introduce UE performance requirements in FR2 for URLLC for low latency
· For test parameters for FR1:
· TDD Pattern (30KHz SCS)
· Option 1: 7D1S2U, S=6D:4G:4U
· Option 2: DDDSUUDDDD, S=6D:4G:4U 
· Option 3: DSUU, S=12D:2G 
· Option 4: DDDSU, S=10D+2G+2U 
· Number of HARQ Processes
· Option 1: 2 
· Option 2: 4 or 8 
· Symbol length (L)
· Option 1: Also include 4os 
· Option 2: Also include 7os with K1 = 1 
· Option 3: Only 2os
· Other test parameters 
· Channel Model
· FRC
· Antenna configuration
· SCS/BW, Allocation
In this paper, based on the agreed parameters, the open issues are anlysed and our views are provided
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0. Whether to introduce UE performance requirements in FR2 for URLLC for low latency
From current deployment request, we do not observe there is any request for FR2 URLLC deployment, it is better to focus on FR1 firstly and deprioritize FR2.
Proposal 1: No need to define UE performance requirements in FR2 for URLLC for low latency.

Open issues
Regarding to the mapping Type B symbol length, although L=7 has been defined in the existing Rel-15, the performance requirements was only for mapping Type B and did not verify the PDSCH processing capability 2 together. The new defined requirements should consider both features. Thus, as the typical mapping symbol length for Type B, L=7 should be defined.
Proposal 2: Symbol length of 7 should be defined.
The remained open issues are interrelated. For PDSCH processing capability 2, at least 4.5 symbols are needed between PDSCH and corresponding HARQ-ACK information. By considering start symbol = 2, we have following proposals:
Proposal 3: We propose TDD pattern of ‘DDDSU, S=10:2:2’ to be defined for this performance requirements.
Proposal 4: K1=1 for symbol length of 7.
The number of HARQ processes is dependence to the TDD pattern. For ‘DDDSU’, the number of HARQ processes can be configured to 4.
Proposal 5: The number of HARQ processes is 4.
For other parameters, we propose to reuse the configurations from the existing Rel-15 PDSCH Type B requirements
	Test cases
	FR1 FDD
	FR1 TDD

	Channel model
	TDLA30-10
	TDLA30-10

	Antenna configuration
	2x2 and 2x4, ULA Low
	2x2 and 2x4, ULA Low

	MCS
	MCS 4 in Table 1
	MCS 4 in Table 1

	Number of contiguous PRB
	10MHz / 15kHz with full bandwidth
	40MHz / 30kHz with full bandwidth



Proposal 6: We propose to use TDLA30-10 as the channel model.
Proposal 7: We propose the antenna configuration is: 2x2 and 2x4, ULA Low
Proposal 8: We propose to use MCS 4 in Table 1.
Proposal 9: We propose to configure 10 MHz/15 kHz for FDD, 40 MHz/30 kHz for TDD with full bandwidth frequency allocation. 
Simulation results
Based on the above discussion, performance for mapping Type B for FDD and TDD with different symbol lengths are simulated.
· FDD
Table 3-1: Test parameters for UE PDSCH FDD performance requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	FDD

	Antenna configuration
	2x2 and 2x4, ULA low

	PDSCH configuration
	Mapping type
	Type B

	
	Starting symbol (S) 
	2

	
	Length (L)
	7

	
	PDSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	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

	Maximum number of HARQ transmission
	1

	Propagation condition
	TDLA30-10

	MCS Table
	Table 1, MCS 4

	SCS and BW
	15KHz & 10MHz

	Frequency domain resource
	Full BW

	Testing metric
	Throughput: 70% 



The simulation performances of PDSCH FDD with symbol lengths of 2 and 4 are shown in below: 
[image: ]      [image: ]
Figure 3-1: Throughput vs SNR for PDSCH FDD with symbol lengths of 2 and 7 for antenna configuration 2x2 and 2x4
According to the simulation results shown in Figure 3-1, the SNR values of 70% throughput are listed in table below:
Table 3-2: SNR values of 70% throughput for FDD
	Symbol length
SNR
Antenna configuration

	2x2
	2x4

	L=2
	-2.4
	-5.7

	L=7
	-2.8
	-5.8



· TDD
The PDSCH mapping Type B for TDD was agreed that only scheduled on S slot. The agreed and proposed parameters are listed in table 3-3:
Table 3-3: Test parameters for UE PDSCH TDD performance requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	TDD

	Antenna configuration
	2x2 and 2x4, ULA low

	PDSCH configuration
	Mapping type
	Type B

	
	Starting symbol (S) 
	2

	
	Length (L)
	7

	
	PDSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	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

	Maximum number of HARQ transmission
	1

	Propagation condition
	TDLA30-10

	MCS Table
	Table 1, MCS 4

	TDD Pattern
	DDDSU, S=10:2:2

	SCS and BW
	30KHz & 40MHz

	Frequency domain resource
	Full BW

	Testing metric
	Throughput: 70% 



The simulation results of PDSCH TDD with symbol lengths of 2 and 4 are shown in below:
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Figure 3-2: Throughput vs SNR for PDSCH TDD with symbol lengths of 2 and 7 for antenna configuration 2x2 and 2x4
According to the simulation results shown in Figure 3-2, the SNR values of 70% throughput are listed in table below:
Table 3-4: SNR values of 70% throughput for TDD
	Symbol length
SNR
Antenna configuration

	2x2
	2x4

	L=2
	-2.2
	-5.5

	L=7
	-2.3
	-5.5



Proposals
In this contribution, we discussed the open issues for the performance requirements for PDSCH mapping Type B and PDSCH processing time capability 2. Proposals are list as follows:
Proposal 1: No need to define UE performance requirements in FR2 for URLLC for low latency.
Proposal 2: Symbol length of 7 should be defined.
Proposal 3: We propose TDD pattern of ‘DDDSU, S=10:2:2’ to be defined for this performance requirements.
Proposal 4: K1=1 for symbol length of 7.
Proposal 5: The number of HARQ processes is 4.
Proposal 6: We propose to use TDLA30-10 as the channel model.
Proposal 7: We propose the antenna configuration is: 2x2 and 2x4, ULA Low
Proposal 8: We propose to use MCS 4 in Table 1.
Proposal 9: We propose to configure 10 MHz/15 kHz for FDD, 40 MHz/30 kHz for TDD with full bandwidth frequency allocation. 
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Throughput vs SNR for PDSCH FDD with different symbol lengths (Rx=2)
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Throughput vs SNR for PDSCH FDD with different symbol lengths (Rx=4)
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Throughput vs SNR for PDSCH TDD with different symbol lengths (Rx=2)
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Throughput vs SNR for PDSCH TDD with different symbol lengths (Rx=4)
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