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Rationale

5G services such as URLLC have strigent requirements on latency and reliability. There is discussion on operational requirements for URLLC service such as substation protection and control, and the latency requirement is as low as 1ms end-to-end as documented in [1]. How to ensure this ultra low latency is one of the key issues on ensuring service performance, with respect to transmission delay of each packet. 
The user plane latency has been addressed in TR 38.913.

------------------------------Extract start from TR 38.913------------------------------

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.

NOTE1:
The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement.
For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.

NOTE2:
For eMBB value, the evaluation needs to consider all typical delays associated with the transfer of the data packets in an efficient way (e.g. applicable procedural delay when resources are not preallocated, averaged HARQ retransmission delay, impacts of network architecture).
When a satellite link is involved in the communication with a user equipment, the target for user plane RTT can be as high as 600ms for GEO satellite systems, up to 180ms for MEO satellite systems, and up to 50ms for LEO satellite systems.

NOTE3:
For the satellite case, the evaluation needs to consider the max RTT that is associated with the GEO satellite systems.
Analytical evaluation is used as the evaluation methodology.
------------------------------Extract end from TR 38.913------------------------------

Definition of implemenation requirements and relevant test is one way, measurability is also important for assessment in operating network. Traditionally Ping is used to get RTT delay, but this method has some inherent problems:

· It is possible to do Ping test for a limited number of RAN and end user products, but almost impossible in case of thoundsands of nodes in operating networks. And it is not realistic to assess delay for each packet with Ping. 
· Latency in UL and DL is always not the same due to different scheduling mechanisms applied in the RAN node and end user. For example, DL delay is caused by such factors as buffering delay due to scheduling for multiple UEs in RAN node and UE internal processing delay. While the contributors to UL delay may include uplink scheduling to this specific UE and Grant-free allocation among multiple UEs. Such different factors may very possibly lead to varying delays.

In order to do root cause analysis and targeted solution design, it is necessary for operator to be aware of the UL/DL use plane latency separately. 

Refer to Figure 1, the UL/DL delay is described the latency between gNB and UE described as the following:
· UL delay: the time delay between the time instant when a packet is received by PDCP/SDAP from upper layers in UE and the time instant when the relevant packet is sent from PDCP/SDAP to upper layers in gNB.

· DL delay: the time delay between the time instant when a packet is received by PDCP/SDAP from upper layers in gNB and the time instant when the relevant packet is sent from PDCP/SDAP to upper layers in UE
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Figure 1 Illustration of UL/DL delay

With the separation monitoring of UL/DL information, it is easier for operator to do root cause shooting and apply corresponding solutions. Alternatives to separate direct monitoring of UL/DL latency information could be the "2 ot of 3" principle where "missing" information (e.g. DL latency) can be derived from known round trip and UL latency measurements.
4
Detailed proposal

Proposal 1: It is proposed to add the following description in the use case to enable operator to aware of UL and DL user plane delay separately. 

Begin of modification 
X. Use case

X.1 Use case of monitoring of UL and DL user plane latency
Satisfying low latency expectations for 5G services, such as URLLC, is one of the key tasks for the operator to meet service performance expectations. As the performance in UL and DL differs, it is important for operators to be able to monitor the UL and DL user plane latencies seperately. With performance measurements allowing the operator to obtain or derive the UL and DL user plane latency information separately, the operators can pinpoint the services performance problems to specific problems in UL or DL.
End of modification 
