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1   Background
During RAN4#84 meeting, revised WID for NR URLLC [1] was approved with the following objectives for demodulation performance requirements including both UE and BS sides:

	The work is structured as two phases; testability issues are addressed and then requirements are developed:

Phase 1:

· Study the test methodology for both BS and UE [RAN4]

· Test methodology for the test metric of 99.999% reliability with testing time into consideration

· Test methodology for low latency requirements

Phase 2:

Specify the following performance requirements based on Rel-15 URLLC functionalities [RAN4]

· Investigate and specify the RLM test cases 

· Study and specify the US/BS demodulation performance and UE CQI reporting requirements for high reliability

· The following candidate features related to high reliability should be further identified and prioritized

· PDSCH repetitions over multiple slots

· PUSCH repetitions over multiple slots

· 4-bit CQI Table 3

· MCS index table 3

· Other features are not precluded

· Study and specify the UE/BS demodulation performance and UE CQI reporting requirements for low latency

· The following candidate features related to low latency should be further identified and prioritized

· PDSCH processing capability 2

· Self-contained slot and/or non-slot for DL

· PDSCH and PUSCH mapping type A/B

· Pre-emption indication for DL

· Other features are not precluded


Test methodology should be first discussed before RAN4 handles the performance requirements definitions. In this contribution, we share our views about the test methodology for both 99.999% reliability and low latency requirements.
2   Discussion

2.1   99.999% reliability
NR Rel-15 URLLC achieves the ultra reliability of 99.999% by designing the lower coding rate by PDSCH/PUSCH slot aggregation, PDCCH of aggregation level 16, PUCCH repetition of format 1/3/4 and new CQI/MCS table targeting 1e-5 BLER from the physical layer and PDCP duplication for DC and CA from the higher layer.

The test metric for PDSCH or PUSCH is usually 70% max throughput considering maximum 4 transmissions; the test metric for PDCCH is 1% BLER. To test the reliability of 99.999%, test metric of BLER should be used for both PDSCH and PDCCH. If we refer to Table G.4.6-1: Minimum test time for demodulation of PCFICH/PDCCH defined in TS 36.521-1[2], we can know the minimum number of active subframes for simulation is 200,000 to verify 1% BLER, if we enlarge 1000 times for URLLC, it will be about 56 hours which is unacceptable, 10 times enlargement of LTE PDCCH simulation, i.e. about active 2,000,000 slots which is about 33 minutes for 15kHz SCS and is acceptable.
To ensure the demodulation performance requirements are defined properly, enough and aligned number of slots for simulation should be agreed before simulations competition start.

Proposal 1: Enough and aligned number of slots for simulation should be agreed for the proper demodulation performance requirements definition, such as 2,000,000 slots.
2.2   Low latency
NR Rel-15 URLLC defined features of non-slot transmission, UL grant free transmission, PDSCH processing capability 2 and low latency channel such as short PUCCH, PDSCH/PUSCH resource mapping type A and type B to ensure low latency.
Usually if separate performance requirements for those features are guaranteed, the general low latency performance should be no big issues. Performance requirements for non-slot transmission, short PUCCH and PDSCH/PUSCH resource mapping type A and B have been defined in NR Rel-15 performance requirements; Test setup has taken PDSCH processing capability 2 into account; UL grant free transmission is just one scheduling method, it is used for UL PUSCH scheduling, no performance requirements need to be defined.
Observation 1: No demodulation performance requirements need to be defined for low latency related NR Rel-15 URLLC features.
To verify other features defined for low latency from higher layer point of view, such as Logical Channel (LC) configuration and procedure and reduced CP latency for RRC resume, they can be verified by RAN5 protocol functionality test, no performance requirement is needed.
[TS 38.331]:

UE-NR-Capability-v1550 ::=               SEQUENCE {

    reducedCP-Latency                        ENUMERATED {supported}                 OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1560                 OPTIONAL

}

We can know reduced CP is an optional with UE capability feature, low priority should be considered.

Observation 2: Protocol functionality test can be defined to verify higher layer related features for low latency if needed.

Proposal 2: No demodulation performance requirements needs to be defined and protocol functionality test can be used to verify higher layer related features for low latency if needed.
3   Proposals
In this contribution, we analyses the test methodology for 99.999% reliability and low latency for NR Rel-15 URLCC, and give our observations and proposals:

Observation 1: No demodulation performance requirements need to be defined for low latency related NR Rel-15 URLLC features.
Observation 2: Protocol functionality test can be defined to verify higher layer related features for low latency if needed.
Proposal 1: Enough and aligned number of slots for simulation should be agreed for the proper demodulation performance requirements definition, such as 2,000,000 slots.
Proposal 2: No demodulation performance requirements needs to be defined and protocol functionality test can be used to verify higher layer related features for low latency if needed.
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