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1. Overall Description:

SA1 thanks SA2 for their Reply LS on URLLC. After discussing the questions asked by SA2, SA1 has provided the following answers.
Q1 - On the definition of end to end latency in TS 22.278 CR 0239 in S1-180627  
“end-to-end latency: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.”

While this is a good definition in abstract terms, when used to define the PDB for the 5QIs/ QCIs it is not sufficient. Rather, the latency we are using for the 5QIs/QCIs is the maximum delay for either 98% of packets, or, for delay critical GBR for the required reliability level (e.g. 99.999%) of packets in the 3GPP system, i.e. between the UE and the UPF terminating the N6 interface with the data network.

Given that TS 22.261 states:

	“communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.
NOTE 1: The end point in "end-to-end" is assumed to be the communication service interface.

NOTE 2: The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: the system is considered unavailable in case an expected message is not received within a specified time, which, at minimum, is the sum of end-to-end latency, jitter, and survival time.”


Should SA2 set the 5QI/QCI PDB for the “reliability %” equal to “the sum of end-to-end latency, jitter, and survival time”? or Just the “end to end latency”? or "sum of end-to-end latency and jitter”

A1 - 5QI/QCI PDB should be set to the end-to-end-latency as the target delay. 
Q2 - Questions were raised on the significance of the parameter survival time.


This is defined as:

survival time: the time that an application consuming a communication service may continue without an anticipated message.

If this can apply on a packet per packet basis, then this would allow, for e.g. those use cases where the survival time is 100ms, to have a PDB that is close to this value. This would allow e.g. the RAN to serve the related QoS flows with more flexibility (i.e. larger Packet delay budget). So SA2 would kindly ask SA1 to indicate the intended usage of this information in the design.
A2 – Upon further consideration, SA1 has agreed survival time is not intended as a target KPI for system design.  
Q3 - Questions were asked on the “Intelligent transport systems – infrastructure backhaul” row in the table in clause 7.2.2 of TS 22.261. Some companies are wondering how can we design for a service that expects a Jitter value twice the target latency (10 ms end to end latency and 20 ms jitter), their understanding being that the latency is a maximum acceptable value, whereas the maximum jitter value is upper bounded by the latency. Other companies view the target latency as the mean latency and the jitter as e.g. the standard deviation.
A3 – SA1 has considered the practical implications for the system when jitter is greater than end-to-end latency and has proposed the following: TBD
Q4 - There is a column in in the table in clause 7.2.2 of TS 22.261 on the user experienced data rate

This is defined as:

user experienced data rate: the minimum data rate required to achieve a sufficient quality experience, with the exception of scenario for broadcast like services where the given value is the maximum that is needed.

This seems to identify then a default value of guaranteed data rate that the system needs to deliver. Is the understanding correct?

A4 – SA1 agrees that user experienced data rate is not to be used as a default value and is just representative here of a possible user experience. 
Q5 – The definition of reliability and communication service availability is unclear:

Communication service availability relates to the service interfaces, reliability relates to a given node. One or more retransmission over the radio interface may take place in order to satisfy the reliability requirement. .

If the reliability is a node-level target, then the earlier observation it must be higher than the Communication service availability was pertinent. On the other hand, it seems to address now a radio level target via the comment on retransmission. Maybe this should be fully clarified.

A5 – SA1 has agreed to the attached CR to clarify communication system availability and reliability.
2. Actions:

To SA2 group.

ACTION: 
SA1 asks SA2 to take the above answers into account in your work.
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