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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]PUSCH aggregation factor
· n2 for TDD 30 kHz SCS with TDD pattern 7DS2U.
· Number of PRBs: Full bandwidth.
· SCS/CBW: 15 kHz for 10 MHz, 30 kHz for 40 MHz
· Test applicability for different SCS and channel bandwidth: 
· Reuse the test applicability rules defined for NR Rel-15 PUSCH performance requirements
· Not define requirements with DFT-s-OFDM
· PUSCH aggregation factor
· 15 kHz TDD with pattern DDDSU: 
· Option 1: n2
· Option 2: n8
· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz 


One of the open topics for FR1 high reliability requirements after the last RAN4 meeting is PUSCH aggregation factor for TDD UL/DL pattern DDDSU. 
Based on current Rel-15 procedure, in case aggregation factor is configured than “The UE shall repeat the TB across the pusch-AggregationFactor consecutive slots applying the same symbol allocation in each slot” (from 38.214). Also, based on 38.213:
If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if tdd-UL-DLConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at leastone symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
It already was agreed to use pusch-AggregationFactor = n2 for TDD UL/DL pattern 7D1S2U, which allows to schedule one repetition for PUSCH (i.e. effective aggregation factor is 2). Therefore, we suggest to configure pusch-AggregationFactor for DDDSU pattern to ensure same effective aggregation factor (i.e. 2) and allow scheduling of one repetition for PUSCH.
In Figure 1 we provide the illustration of PUSCH transmissions in case pusch-AggregationFactor = n2 and n8.
	

	[bookmark: _Ref37169549]Figure 1. Allocation of repetition transmissions.


[bookmark: _GoBack]From this figure we can observe that if pusch-AggregationFactor = n2 then scenario is equal to Rel-15 scenarios without repetitions. Same time, if pusch-AggregationFactor = n8 then effective aggregation factor will be equal to 2. Therefore, we suggest to use this assumption for definition of TDD requirements with UL/DL configuration DDDSU. 
Proposal 1:	Use pusch-AggregationFactor = n8 for FR1 TDD URLLC high reliability requirements with UL/DL pattern DDDSU
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:
	· MCS: MCS 5 from Table 3
· Number of PRB: Full bandwidth for MCS5
· Not introduce performance requirements for DFT-s-OFDM
· SCS/CBW: 15 kHz for 10 MHz, 30 kHz for 40 MHz
· Test applicability for different SCS and channel bandwidth: 
· Reuse the test applicability rules defined for NR Rel-15 PUSCH performance requirements
· Symbol length
· Option 1: 4os 
· Option 2: 7os 
· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz 
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz  


One of open topics for PUSCH mapping Type B requirements is PUSCH duration. Based on our understanding short PUSCH transmission (2 or 4 OFDM symbols) is more typical for URLLC use case. Therefore, we suggest to use 4os PUSCH duration for URLLC requirements definition.
Proposal 2:	Use symbol length 4os for FR1 PUSCH mapping type B requirements:
Conclusion
In this paper we provided view on URLCC BS performance requirements and made the following proposals:
Proposal 1:	Use pusch-AggregationFactor = n8 for FR1 TDD URLLC high reliability requirements with UL/DL pattern DDDSU
Proposal 2:	Use symbol length 4os for FR1 PUSCH mapping type B requirements:
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