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1. Introduction
In RAN#84 the WID for URLLC [1] was revised to include the following objectives in the performance part of the WI:
	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

Specify the following performance requirements based on Rel-16 URLLC functionalities [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· [bookmark: OLE_LINK4]Base station conformance testing 



The performance part of the WI now includes performance requirements for features introduced in Rel-15 for supporting high reliability and low latency features for URLLC. 
In Phase 2 the objective is to study and specify UE /BS demodulation performance and UE CQI reporting requirements for high reliability and low latency features for URLLC.
2. Discussion
Phase 1 of WI performance part is underway, and discussions are ongoing if testing of high reliability target is feasible. It was concluded in RAN4#92 [2] that low latency metric will not be tested in demodulation performance and CQI reporting requirements, but only the features introduced to support low latency for URLLC will be tested. 
The following features for low latency in URLLC were agreed to be studied for introducing requirements:

· 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

For UE demodulation we recommend that the following features are tested:
· [bookmark: _Hlk24026422]PDSCH processing capability 2: PDSCH processing capability 2 was introduced to support low latency feature in Rel-15. 
· Self-contained slot: In Rel-15 flexible TDD configurations like DL and UL transmission within the same slot are introduced to enable shorter HARQ round trip time in order to reduce latency. 
· PDSCH Mapping Type B: In Rel-15 UE demodulation requirements PDSCH mapping type-B is defined for some of the test cases. However, the test cases only assume 7 symbol PDSCH duration. PDSCH durations of 2 and 4 symbols are introduced in Rel-15 to support low latency transmission. Demodulation requirements shall be introduced with 2, 4 symbol PDSCH duration with mapping Type B.
· Pre-emption indication: In order to prioritize URLLC transmissions on the DL, preemption indication was introduced in Rel-15 for UEs supporting eMBB transmission. In order to ensure proper operation in a network deployment for all types of UEs, it is essential to introduce and verify that the eMBB UEs can support interruption of transmission of DL data reception based on preemption indication. 
We propose to further discuss the features to be tested for supporting low latency for URLLC. Also, as agreed in [2] the low latency metric shall not be tested, but only features to enable low latency processing will be tested.
Proposal #1: Define test cases covering these features to test low latency for URLLC – (1) PDSCH processing capability 2 (2) Self-contained slot (3) PDSCH Mapping Type B (4) Pre-emption indication
In order to reduce the number of test cases it might be feasible to have a single test case covering multiple features. For example, a single testcase with PDSCH processing capability 2, PDSCH mapping type B and self-contained slot features might be sufficient.
Observation #1: Tests could cover multiple features for low reliability in order to reduce number of test cases
For testing features related to high reliability for URLLC the following were agreed to be studied and discussed:
· [bookmark: _Hlk24027012]PDSCH repetitions over multiple slots
· PUSCH repetitions over multiple slots
· 4-bit CQI Table 3
· MCS index table 3

[bookmark: _GoBack]
PDSCH repetitions over multiple slots: In Rel-15 PDSCH supports slot aggregation, i.e., receiving the same transport block across different slots with different redundancy versions. This improves reliability of the PDSCH transmission. PDSCH demodulation test case with slot aggregation would provide coverage for testing this feature for high reliability. If it is determined feasible to introduce a test case with 10-5 BLER, we could introduce it with PDSCH slot aggregation. 
Proposal #2: Introduce test case with PDSCH slot aggregation to test high reliability feature
Proposal #3: Further discuss if test case with PDSCH slot aggregation should have target BLER of 10-5

MCS Table 3: MCS table 3 was introduced targeting low spectral efficiency use cases for high reliability. MCS table 3 could be used for all PDSCH test cases for URLLC.
Proposal #4: Use MCS table 3 to define PDSCH test cases covering for features for low latency and high reliability for URLLC 

CQI Table 3: CQI table 3 was introduced targeting low spectral efficiency use cases for high reliability. CQI tests are introduced for AWGN and fading channel conditions. In both cases the test is defined for 2 SNR points and run in multiple parts in order to determine pass/fail. For test in static channel condition, 2 or 4 very long test would need to be run in order to meet 10-5 BLER target. 
Observation #2: The CQI reporting test with Table 3 in static channel condition would need 2 or 4 tests with long test time in order to meet 10-5 BLER target. 
For test in fading channel conditions, we have 3 criteria to pass the test – Throughput gain with follow CQI, CQI distribution and BLER with follow CQI. With CQI table 3 the BLER requirement would be low (< 10-5) and would need to run very long test. So far in the discussions for test feasibility for high reliability metric, only tests in AWGN channel are being considered. If we define requirements based on TP gain and CQI distribution metrics for CQI reporting test in fading channel with CQI table 3, we might not need to run very long test to measure low BLER requirement. At the same time, CQI reporting with table 3 would be tested.
Observation #3: For CQI reporting tests in fading channel if requirements are defined based on throughput gain and CQI distribution metrics, it is feasible to introduce test without having long testing time
We should further discuss if CQI reporting testcases with table 3 should be defined for static or fading channel conditions.
Proposal #5: Discuss if CQI reporting test case with CQI table 3 should be introduced in static or fading channel conditions 
3. Conclusion
In this paper we discuss the features to be tested for high reliability and low latency for URLLC. Our proposals are as follows:
Proposal #1: Define test cases covering these features to test low latency for URLLC – (1) PDSCH processing capability 2 (2) Self-contained slot (3) PDSCH Mapping Type B (4) Pre-emption indication
Observation #1: Tests could cover multiple features for low reliability in order to reduce number of test cases
Proposal #2: Introduce test case with PDSCH slot aggregation to test high reliability feature
Proposal #3: Further discuss if test case with PDSCH slot aggregation should have target BLER of 10-5
Proposal #4: Use MCS table 3 to define PDSCH test cases covering for features for low latency and high reliability for URLLC 
Observation #2: The CQI reporting test with Table 3 in static channel condition would need 2 or 4 tests with long test time in order to meet 10-5 BLER target. 
Observation #3: For CQI reporting tests in fading channel if requirements are defined based on throughput gain and CQI distribution metrics, it is feasible to introduce test without having long testing time
Proposal #5: Discuss if CQI reporting test case with CQI table 3 should be introduced in static or fading channel conditions 
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