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	Introduction
RAN plenary #84 revised the WID for URLLC where RAN4 studies [1]:
· Test methodology for the test metric of 99.999% reliability with testing time into consideration
· Test methodology for low latency requirements. 
This is an overview paper to describe the work needed to set the requirements for URLLC in Rel-16. 
	Overview
Ultra-Reliability
In Rel-15 the UE/BS demodulation requirements for the shared channel (PDSCH/PUSCH) were standardized by defining demodulation tests where the Signal to Noise (SNR) ratio achieves 70% of the maximum theoretical throughput for a given fixed reference channel (FRC). 
The URLLC WI the requirements for Rel-16 differ in that the emphasis is not the throughput but rather the reliability and the latency. These new types of demodulation requirements for 99.999% reliability places an emphasis on being able to reliably demodulate the transmitted data. Thus, there is a need for a new demodulation test framework which places an emphasis to ensure that for a given set of test cases that can achieve 10-5 Block Error Rate (BLER). 
When calculating the BLER there are different ways of doing it depending on test setup. Depending on the number of retransmissions you can calculate initial BLER after the initial transmission, or you can calculate it after each retransmission given that the receiver cannot successfully demodulate the previous block.
However, if the BLER is calculated after a number of retransmissions the throughput will be lowered compared to the case where the blocks were successfully demodulated after initial transmission. Yet both cases will be able to satisfy the same BLER.
Example: 
1. 105 blocks are transmitted. 20% of those blocks are not successfully demodulated and needs to be retransmitted. 
2. 2*104 blocks of the initial blocks are scheduled for retransmission with 10% not being demodulated correctly.
3. The remaining 2*103 blocks are transmitted where all but one block are successfully demodulated.
In total the final reliability will be 99.999%, but the normalized throughput will be: (105-1)/(105 + 2*104 +2*103) = 0.8197 of the theoretical maximum. Whereas if 105 – 1 blocks are successfully transmitted on initial transmission the normalized throughput would in that case be 0.99999 of the theoretical maximum. Both cases will satisfy the reliability criterion of URLLC, but there will be a difference in throughput.
Given that the WID clearly states that 99.999% should be the achieved reliability for URLLC type communication the requirement should also be conditioned on the throughput for the same reliability.
Observation 1: The throughput requirement depending on the number of retransmissions sent can vary even though the reliability requirement is satisfied.
Proposal 1: RAN4 should discuss the test metric for the shared channels (PDSCH/PUSCH) for URLLC considering the testability
Low Latency
For the low latency requirement we see no need for devising new test methodologies from the normal UE/BS shared channel demodulation tests done in Rel-15. See our other contribution [2]. 
Proposal 2: The low latency criterion should be satisfied on a test configuration basis reusing Rel-15 UE/BS demodulation tests. 
Ultra-Reliability and Low Latency 
In the WID [1], phase 1 consists of developing a testing methodology for Ultra-Reliability and a testing methodology for Low Latency. Additionally, RAN4 should also evaluate and see if there is a need for a tests which would need to satisfy both the Ultra-Reliability, and the Low Latency criteria simultaneously.
Even though we do not see the need to devise a new testing methodology for Low Latency compared to the normal PDSCH/PUSCH Rel-15 demodulation tests, combining Ultra-Reliability with Low Latency would need to be further discussed. The combination would set more stringent requirements on e.g. SINR testing ranges, test configuration, deployment scenarios etc. 
Proposal 3: Ultra-Reliability, and Low Latency testing combination would need to be discussed to see if there is a need to set requirements that satisfies both requirements.
Proposal 4: If there are scenarios which needs both Ultra-Reliability and Low Latency further testing methodology will need to be developed to ensure both performance requirements.
General testing
These requirements in the URLLC WI assigned to RAN4 are baseband demodulation tests. However, the requirements of the URLLC WI is also targeting new deployment scenarios such as factories, automation etc. where there could be scenarios which have stricter requirements due to nature of the deployment.
Furthermore, given the stringent requirement of 99.999% reliability there could be other factors outside of the demodulation requirements which would cause the demodulation tests in practise to fail. Even though baseband requirements can pass the tests in isolation other factors such as test equipment, hardware etc. might limit the testing in practice. E.g. having a test setup with certain RF impairments such as EVM assumptions might not be sufficient to generate a clean enough signal to which could verify the baseband performance.
In OTA testing the TE needs to receive HARQ-ACK over PUCCH in order to pass the demodulation test, if the TE fails to receive PUCCH the UE cannot pass the tests even though it might satisfy the < 10-5 error probability criterion.
Observation 2: There might be other sources of error outside of the demodulation tests which would cause the overall system requirements to not reach the reliability and/or the latency requirements. 
Conclusion
In this contribution we provide an overview and our view on the new demodulation requirements that will be used to verify URLLC capabilities. A more detailed contribution on 99.999% reliability testing can be found in [3].
Observation 1: The throughput requirement depending on the number of retransmissions sent can vary even though the reliability requirement is satisfied.
Proposal 1: RAN4 should discuss the test metric for the shared channels (PDSCH/PUSCH) for URLLC considering the testability
Proposal 2: The low latency criterion should be satisfied on a test configuration basis reusing Rel-15 UE/BS demodulation tests. 
Proposal 3: Ultra-Reliability, and Low Latency testing combination would need to be discussed to see if there is a need to set requirements that satisfies both requirements.
Proposal 4: If there are scenarios which needs both Ultra-Reliability and Low Latency further testing methodology will need to be developed to ensure both performance requirements.
Observation 2: There might be other sources of error outside of the demodulation tests which would cause the overall system requirements to not reach the reliability and/or the latency requirements. 
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