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1	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. 
We will discuss our view for UE/BS demodulation requirements from low latency perspective. 
2	Discussion
2.2.1	Definition 
User plane latency is described as [2]:
[bookmark: _Toc519780360]7.5	User plane latency
The 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 via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.
For URLLC, the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.
As it is defined, latency is the time from L2/L3 SDU (Service Data Unit) transmission to the L2/L3 SDU reception, and it does not consider the number of retransmissions on lower layer as far as the latency requirements are satisfied. 
2.2.2	DL latency
Figure 1 illustrates an example of DL L2/L3 SDU transmission sequence. In this example, one SDU is mapped to two PDSCH transmissions. In this example, the UE cannot decode the first PDSCH and the BS will schedule the retransmission after receiving NACK. The first PDSCH is decoded at the second transmission. On the other hand, the second PDSCH is successfully decoded at the first transmission. 
Traditionally the UE PDSCH demodulation requirements in RAN4 is the throughput at the required SNR derived from the transmitted TBS and the number of ACKs from UE. On the other hand, the user plane latency defined in TR38.913 includes the processing time from BS (TE) sends SDU to BS (TE) transmits PDCCH/PDSCH, and the processing time from UE reconstructs the L2/L3 SDU to L2/L3 receives SDU. These parts are up to TE/BS/UE implementation and it is impossible to verify outside UE. For TDD case, moreover, UL/DL configuration also affects to the DL latency. 
We think it is impossible to verify the L2/L3 SDU latency from outside and therefore RAN4 need to reuse the existing test parameters (e.g., Rel-15 NR UE demodulation test) for the low latency scenario also. One possible option to show low latency is to reduce of the maximum number of HARQ retransmission, where the existing Rel-15 NR UE demodulation requirements set this parameter to 4, but it depends on the SCS and TDD UL/DL configuration, and target latency, which will be discussed in phase II in this WI.
Observation 1: From UE demodulation test point of view, there is no mechanism to measure the DL L2/L3 SDU latency from outside UE.



[bookmark: _Ref14786323]Figure 1	Definition of DL latency.
2.2.3	UL latency
Figure 2 illustrates an example of UL L2/L3 SDU transmission sequence. In this example, when SDU reaches L1 in UE, UE first transmits Scheduling Request (SR) to get UL grant from BS. In this example, similar to DL example, one SDU is mapped to two PUSCH and the first PUSCH cannot be decoded in BS, but BS can decode PUSCH in the second transmission.
It is observed from the L1 sequence that the UL grant is only the signaling transmitted from BS, and it only tells BS cannot decode PUSCH. It is also observed that the UL user plane latency also depends on the time from SR to UL grant. However the timing from SR to UL grant is up to BS implementation and BS vendors optimize the latency depending on the deployment scenario. Like DL latency discussion, UL/DL configuration also affects to the UL latency in the case of TDD. This means the verification of UL latency is more difficult than DL latency.
Considering our observations, the user plane latency requirement is not suitable for RAN4 demodulation requirements, and therefore RAN4 should reuse the existing test parameters (e.g., Rel-15 NR BS demodulation test) for the low latency scenario as well as DL latency. 
Observation 2: From BS demodulation test point of view, there is no mechanism to measure the UL L2/L3 SDU latency from outside BS.



[bookmark: _Ref15633082]Figure 2	Definition of UL latency.
3	Conclusion 
Observation 1: From UE demodulation test point of view, there is no mechanism to measure the DL L2/L3 SDU latency from outside UE.
Observation 2: From BS demodulation test point of view, there is no mechanism to measure the UL L2/L3 SDU latency from outside BS.
If the low latency requirements are specified together with high reliability (or ultra low error) condition, it may need lower MCS and/or higher SNR test points. In this case, RAN4 also need to consider the latency related parameters such SCS, TDD UL/DL configuration, and maximum number of HARQ retransmissions, in order to satisfy the target latency.  
[bookmark: _Hlk15056640]Proposal: For the low latency requirement, RAN4 should reuse the Rel-15 or the ultra low error rate testing approach as appropriate. Maximum number of HARQ retransmission could be reduced if necessary. 
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