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1
Decision/action requested

The group is asked to discuss and approve the proposal.
2
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3
Rationale
Performance measurements related to DL latency in NG-RAN would be useful for network evaluation, network optimization and performance assurance within the integrity area. Therefore, a KPI for DL packet latency in gNB, i.e. delay for the first packet arriving to gNB when there is no previous queue for transmission to this UE, is proposed in this pCR.
Keeping track of packet latency in the NG-RAN is essential, since for certain services the response time from the system may have a noticeable impact on the end user. It is proposed to re-use the KPI for eNB, as specified in 32.450 (section 6.3.2). Measurement template defined in 32.404. Figure below shows this new NG-RAN KPI relation to existing latency KPI defined in 6.3.1.
For gNBs that are deployed using a split architecture (2- or 3-split), e.g. when parts of a gNB are deployed in a vitualized environment, DL packet latency can occur both on the F1-U interface and in gNB-DU. The DL latency in CU-UP is neglectable when there is no queue for transmission to this UE. 
Further the F1-U delay is assumed not to have any dependency to if it is the “first packets arriving” or not. Therefore, the delay measuements result for F1-U (see separate pCR), can be used for latency measurements at F1-U. No need to have separate delay and latency measurements, if the result is equal.
The DL packet latency measurements shall cover also “NR option 3” senarios. Then the gNB is “connected” towards the EPC, and not towards 5GC.  

It is proposed to allow DL packet latency measurement separation based on 5QI (or for QCI in case of NR option 3) or DL packet latency measurement separation based on network slice identifier. 
Note: This KPI follow the terminology for latency defined in 4G, measuring the first packet arriving to gNB when there is no previous queue for transmission to this UE. If there are a need to also add a “delay” KPI for 5G scenarious is TBD. 


[image: image1.emf]Application

5GC (UPF)

NG-RAN (gNB)

UE

End to end 

Latency KPI for 5G 

Network (6.3.1)

Latency KPI 

NG-RAN

Latency CU-UP  

(assumed to zero)

Latency DU

Latency F1-U      

(use delay F1-U)

Latency KPI NG-RAN=Latency F1-U + Latency DU

Using Latency F1-U==Delay F1-U (one measurement OK)

Latency KPI NG-RAN=delay F1-U + Latency DU

gNB Split scenario:

 

4
Detailed proposal

It is proposed to:

- Add a KPI for “Downlink latency in NG-RAN”, in 6.3.1.1

- Update to existing latency KPI UC defined in A.1
	1st Modified Section


6.3       Utilization KPI

6.3.1    End-to-end Latency of 5G Network

a)  End-to-end latency of 5G network
b) This KPI describes the end to end packet transmission latency through the RAN, CN, and TN part of 5G network and is used to evaluate utilization performance of the end-to-end network

c) This KPI is the RTT end to end latency of UE IP packets transmitted from UE to the N6 interface in the 5G network. The N6 interface is the reference point between UPF and DN. 

d) E2ELatency
e) End-to-end latency 

f) 5GS

g) Integrity KPI

h) time interval (millisecond)
i) MEAN

6.3.1.1
Downlink latency in NG-RAN
a) Downlink latency in NG-RAN
b) This KPI describes the NG-RAN part of the packet transmission latency experienced by an end-user. It is used to evaluate the gNB latency contribution to the total packet latency. 

c) This KPI is the average (arithmetic mean) of the time from reception of IP packet to gNB until transmission of first part of that packet over the air interface, for a packet arriving when there is no previous data in queue for transmission to the UE. 
d) DownlinkLat = DRB.PdcpF1Delay + DRB.RlcSduLatencyDl or optionally DownlinkLat.QoSx = DRB.PdcpF1Delay.QoSx + DRB.RlcSduLatencyDl.QoSx or optionally DownlinkLat.SNSSAIx = DRB.PdcpF1Delay.SNSSAIx + DRB.RlcSduLatencyDl.SNSSAIx where QOS identifies the target quality of service class and SNSSAI is an identifier to its NSI. 

e) DRB.PdcpF1Delay, DRB.RlcSduLatencyDl, DRB.PdcpF1Delay.QoS, DRB.RlcSduLatencyDl.QoS, DRB.PdcpF1Delay.SNSSAI, DRB.RlcSduLatencyDl.SNSSAI    

f) NG-RAN
g) Integrity KPI 

h) time interval (microsecond)
i) MEAN
	Next Modified Section


Annex A (informative):
Use cases for end to end KPIs

A.1
Use case for end-to-end latency measurements of 5G Network related KPI

The end-to-end latency is an important performance parameter for operating 5G network. In some scenarios (e.g. uRLLC), if end-to-end latency is insufficient, the 5G network customer cannot obtain guaranteed network performance provided by the network operator. So it is necessary to define end-to-end latency of network related measurement to evaluate whether the end-to-end latency that network customer requested has been satisfied. A procedure shall be invoked by network management system and is used:
-
to update the CSMF/NSMF with the end-to-end latency parameter for monitoring;

-
to inform the network customer/network operator the end-to-end latency;

-to make CSMF/NSMF aware if the end-to-end latency can meet network customer’s service requirement.

If high end-to-end latency are measured, it is also of benefit to pinpoint where in the chain from application to UE that the latency occurs. 
	End of Modified Section
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