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Introduction
The revised WID on Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC) was approved at TSG RAN #84 [1]. One of the added objectives of this work item is to study the test methodology for both BS and UE for the low latency test metric, as was also discussed in [2].
	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


It is our understanding that the RAN4 performance requirements for high reliability and low latency have been decoupled in TSG RAN #84 [1]. Furthermore, we see low latency testing as a form of system level testing, and testing latency may be more related to RRM requirements than demodulation requirements.
This contribution provides our preliminary study and view on test methodology for the low latency requirements.


Discussion
The evaluation methodology for high reliability in RAN1 has generally followed the points outlined in [3], which respects the ITU target and test methodology for low latency in IMT 2020 [4, Section 4.7]:
	[bookmark: _Hlk16882811]User plane latency is the contribution of the radio network to the time from when the source sends a packet to when the destination receives it (in ms). It is defined as the one-way time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in either uplink or downlink in the network for a given service in unloaded conditions, assuming the mobile station is in the active state.
This requirement is defined for the purpose of evaluation in the eMBB and URLLC usage scenarios.
The minimum requirements for user plane latency are: 
– 4 ms for eMBB 
– 1 ms for URLLC 
assuming unloaded conditions (i.e. a single user) for small IP packets (e.g. 0 byte payload + IP header), for both downlink and uplink.



In IMT 2020 [5, section 7.2.6] and RAN1 [3], user plane latency was not simulated, but rather derived analytically:
[image: ]
Figure 1: IMT 2020 template for analytical user plane latency analysis [5, section 7.2.6]

However, RAN4 cannot define test on the application layer, hence any tests involving the ingress/egress points of the radio protocol layer are not feasible.

[bookmark: _Hlk16605749]Furthermore, RAN4 RRM cannot define tests that involve UE and BS processing times, only steps 2 to 4 of Figure 1, can be taken into consideration.
RAN4 RRM can test the time required between reception of a TTI at the UE, and a HARQ response being sent back.
If considered useful, RAN4 can propose the following test methodology:
RAN4 to formulate and test low latency performance requirements in terms of time required between reception of a TTI at the UE, and a HARQ response being sent.
Such approach though would still need to rely on a number of assumptions as it will not test the requirement in the way IMT has defined the requirement – from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in either uplink or downlink.
RAN4 would potentially be able to measure the delay from when data is transmitted from one point in the tester and until it is received at the UE – or the UE transmits HARQ for transmitted packet. But still such an approach would need to make a number of assumptions regarding the delays caused by the entities not included in chain. E.g. delay from MAC to L2/L3 and delay on sending entity (regarding the parts not included).
I.e. in the end such test approach would need to make a number of assumptions which makes the actual testing and maybe especially the result somehow questionable.
Testing the latency requirements set by IMT 2020 in RAN4 RRM test seems challenging. 

Conclusion
This contribution has provided our preliminary study and view on test methodology for the low latency test metric. Our principal proposal is as follows
1. RAN4 to formulate and test low latency performance requirements in terms of time required between reception of a TTI at the UE, and a HARQ response being sent.
While also making following observation:
1. Testing the latency requirements set by IMT 2020 in RAN4 RRM test seems challenging. 
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