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Introduction
In the previous RAN4 meeting way forward on NR URLLC BS performance requirements was approved [1]. In this paper we provide our view on remaining open issues.
Discussion
FR1 high reliability requirements
In the previous RAN4 meeting, the multiple agreements were reached on FR1 test design for high reliability verification:
	· [bookmark: _Hlk36804612]SCS/CBW: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz with test applicability rule.
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: No requirement for 15 kHz SCS.
· Option 2: Only configure n2 for FDD and no requirement for TDD. 
· Option 3: Configure n2 for FDD and n8 for TDD with note.
· Note: The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary. 


PUSCH aggregation factor for 15 kHz SCS
One of open question for FR1 BS high reliability requirements is aggregation factor for 15 kHz SCS. We think it is rather important to verify PUSCH repetition under different SCS scenarios. Same time, TDD test allows to verify correct processing in case of multiple repetitions are configured and there are no resources for consecutive transmission of multiple PUSCHs. Therefore, we suggest to use Option 3 for definition of FR1 BS high reality requirements.
Proposal 1:	Configure n2 for FDD and n8 for TDD for FR1 BS High reality requirements.
Simulation results
In the previous RAN4 meeting simulation assumptions [2] for BS FR1 requirements were agreed. In Figure 1 we provide simulation results for different channel bandwidth/SCS combinations and PUSCH mapping types. Summaries of alignment and impairment results are presented in Table 1 and 
Table 2, respectively.

	5 MHz, 15 kHz

	10 MHz, 15 kHz


	10 MHz, 30 kHz

	40 MHz, 30 kHz


	[bookmark: _Ref47681481]Figure 1. PUSCH results for FR1 high reliability requirements.


[bookmark: _Ref47681493][bookmark: _Ref47708413]
Table 1. Summary of alignment simulation results for FR1 high reliability requirements
	
	5 MHz, 15 kHz
	10 MHz, 15 kHz
	10 MHz, 30 kHz
	40 MHz, 30 kHz

	PUSCH mapping Type A
	-9.0
	-9.5
	-9.6
	-10.0

	PUSCH mapping Type B
	-9.1
	-9.5
	-9.7
	-10.2


[bookmark: _Ref47681502]
Table 2. Summary of impairment simulation results for FR1 high reliability requirements
	
	5 MHz, 15 kHz
	10 MHz, 15 kHz
	10 MHz, 30 kHz
	40 MHz, 30 kHz

	PUSCH mapping Type A
	-7.5
	-8
	-8.1
	-8.5

	PUSCH mapping Type B
	-7.6
	-8
	-8.2
	-8.7



FR1 PUSCH mapping Type B requirements
In the previous RAN4 meeting, the following agreements were reached on test design for PDSCH mapping Type B and PDSCH processing capability 2 verification:
	· Test metrics: 70% throughput
· SCS/CBW: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz with test applicability rule.
· Symbol length: 2os with higher [MCS10] from table 3.


In the previous RAN4 meeting simulation assumptions [2] for BS FR1 requirements were agreed. In Figure 2 we provide simulation results for different channel bandwidth/SCS combinations. Summary of alignment and impairment results are presented in Table 3.
	5 MHz, 15 kHz

	10 MHz, 15 kHz


	10 MHz, 30 kHz

	40 MHz, 30 kHz


	[bookmark: _Ref47708588]Figure 2. PUSCH results for FR1 mapping Type B requirements.



[bookmark: _Ref47708688]Table 3. Summary of results for FR1 mapping Type B requirements.
	
	5 MHz, 15 kHz
	10 MHz, 15 kHz
	10 MHz, 30 kHz
	40 MHz, 30 kHz

	Alignment results
	-1.0
	-1.5
	-1.1
	-1.3

	Impairment results
	0.5
	0.0
	0.4
	0.2



FR2 high reliability requirements
In the previous RAN4 meeting the following agreements were reached on FR2 high reliability requirements
	· Whether to define requirements for FR2: Yes with test applicability rule. 
· 3a: The performance requirements are only applicable for BS only supporting FR2 or supporting both FR1 and FR2
· Test applicability rule for FR1 and FR2 if BS declare to support both FR1 and FR2:
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2.
· SCS/BW for FR2 (only if FR2 is defined)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz 


For channel bandwidth and SCS combinations, we think that requirements can be defined in a same manner as for FR1, i.e. 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule.
Another question is TDD UL/DL pattern and aggregation factor configuration. At current stage, Rel-15 requirements are defined under assumption that DDDSU pattern is used for both SCSs. For this pattern aggregation factor can be configured as n8 to ensure two effective transmission of same PUSCH. From another hand, we can change UL/DL TDD pattern for requirements definition, for example DDSU pattern (with S = 12D+2G) can be considered (this is pattern from TS 38.101-4 for FR1 30 kHz). For this pattern aggregation factor can be configured as n2 to ensure two effective transmission of same PUSCH.
Similar to normal PUSCH requirements, mapping type A and B with test applicability rule can be considered for FR2 high reliability requirements.
MCS 5 from Table 3 is used for similar type of FR1 requirements. We suggest to reuse this assumption.
TDLA30-300 is the typical model for Rel-15 BS demodulation requirements and can be considered for definition of FR2 BS High reliability requirements
Proposal 2:	Use the following assumptions for FR2 BS High reliability requirements:
· CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
· TDD UL/Dl pattern and aggregation factor
· Option 1: DDDSU with S=10D:2G:2U and PUSCH aggregation factor = n8
· Option 1: DSUU with S=102:2G and PUSCH aggregation factor = n2
· PUSCH mapping Type A and B with test applicability rule
· MCS 5 from Table 3
· Channel model: TDLA30-300

FR2 PUSCH mapping Type B requirements
In the previous RAN4 meeting the following agreements were reached on FR2 PUSCH mapping Type B requirements
	· Whether to define requirements for FR2: Yes with test applicability rule. 
· 3a: The performance requirements are only applicable for BS only supporting FR2 or supporting both FR1 and FR2.
· Test applicability rule for FR1 and FR2 if BS declare to support both FR1 and FR2:
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2.
· SCS/CBW for FR2 (only if FR2 is agreed)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz 


For channel bandwidth and SCS combinations, we think that requirements can be defined in a same manner as for FR1, i.e. 60 kHz for 50/100 MHz and 120 kHz for 50/100 MHz with test applicability rule.
At current stage, Rel-15 requirements are defined under assumption that DDDSU pattern is used for both SCSs. We suggest to use this pattern for FR2 PUSCH mapping Type B requirements.
PUSCH with 2 symbol duration is considered for FR1 requirements. We suggest to define FR2 requirements for scenarios with 2 or 4 symbol duration.
MCS 10 from Table 3 is used for similar type of FR1 requirements. We suggest to reuse this assumption.
TDLA30-300 is the typical model for Rel-15 BS demodulation requirements and can be considered for definition of FR2 PUSCH mapping Type B requirements.
Proposal 3:	Use the following assumptions for FR2 PUSCH mapping Type B requirements:
· CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
· TDD UL/Dl pattern: DDDSU with S=10D:2G:2U
· PUSCH configuration: Mapping Type B, Start symbol 0, Duration 2 or 4.
· MCS 10 from Table 3
· Channel model: TDLA30-300
Conclusion
In this paper we provided view on URLCC BS performance requirements and made the following proposals:
Proposal 1:	Configure n2 for FDD and n8 for TDD for FR1 BS high reality requirements.
Proposal 2:	Use the following assumptions for FR2 BS High reliability requirements:
· CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
· TDD UL/Dl pattern and aggregation factor
· Option 1: DDDSU with S=10D:2G:2U and PUSCH aggregation factor = n8
· Option 1: DSUU with S=102:2G and PUSCH aggregation factor = n2
· PUSCH mapping Type A and B with test applicability rule
· MCS 5 from Table 3
· Channel model: TDLA30-300
Proposal 3:	Use the following assumptions for FR2 PUSCH mapping Type B requirements:
· CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
· TDD UL/Dl pattern: DDDSU with S=10D:2G:2U
· PUSCH configuration: Mapping Type B, Start symbol 0, Duration 2 or 4.
· MCS 10 from Table 3
· Channel model: TDLA30-300
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