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1
Decision/action requested

The group is asked to discuss and approve the proposal.
2
References

 [1]
3GPP TS 28.550 “PM Stage 1”

[2]
3GPP TS 28.551 “PM Stage 2 and 3”

[3]
3GPP TS 28.552 “PM Performance measurements NR and NG-RAN”

[4]
3GPP TS 32.404 “PM: Performance measurements: Definitions and template”
3
Rationale
Performance measurements related to DL latency would be useful for network evaluation, network optimization and performance assurance within the integrity area. Therefore, a use case and measurement for DL packet latency are 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 measurements for eNB, as specified in 32.425 (section 4.4.5). Measurement template defined in 32.404.
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 F1 interface and in gNB CU-UP and in gNB-DU. The latency in gNB-CU-UP is neglectable when there is no transmission queue for the UE, therefore no latency measurement is defined for gNB-CU-UP. It is assumed that the latency for the F1 interface is almost identical to the average delay for the F1 interface, so no separate measurement is needed for F1 latency. The F1-U average delay measurement is proposed in pCR S5-193262 (see 5.1.3.2).
The DL packet latency measurement 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. 
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Note: This latency measurements 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. 
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Detailed proposal

It is proposed to add DL Packet Latency measurement for NG-RAN (TS 28.552, section 5.2.4 measurement done in gNB-DU).

It is proposed to update “A.1
Use case of monitoring of UL and DL user plane latency”, to specific also cover NG-RAN.

	1st Modified Section


5
Performance measurements and assurance data for gNB

5.2
Performance measurements and assurance data for gNB-DU

5.2.4
Packet Latency
5.2.4.1
Average DL latency in gNB-DU
a) This measurement provides the average (arithmetic mean) RLC SDU latency on the downlink within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is optionally split into subcounters per QoS level or per NSI identifier (S-NSSAI).

b) DER (n=1)

c) This measurement is obtained as: sum of (time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination when there is no other prior data to be transmitted to the same UE in the gNB-DU. Separate counters are optionally maintained for each 5QI (or QCI for option 3) and for each S-NSSAI (not for option 3). 

d) Each measurement is an integer representing the average latency in microseconds. The number of measurements is equal to one. If the optional QoS level measurement is performed, the number of measurements is equal to the number of supported 5QIs. If the optional NSI level measurement is performed, the number of measurements is equal to the number of supported S-NSSAIs.

e) The measurement name has the form DRB.RlcSduLatencyDl or optionally DRB.RlcSduLatencyDl.QOS or optionally DRB.RlcSduLatencyDl.SNSSAI where QOS identifies the target quality of service class and SNSSAI is an identifier to its NSI.
f) GNBDUFunction.NRCellDU (ENGNBDUFunction.NRCellDU for QCI measurements in NR option 3)

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
	Next Modified Section


Annex A (informative):
Use cases for performance measurements and assurance data
A.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 separately. 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.

The DL latency monitoring in NG-RAN refers to the transmission within gNB of packets arriving when there is no other prior data to be transmitted to the same UE in the gNB. 

To further pinpoint performance problem detected, separate counters may be provided per 5QI or per S-NSSAI (which are particularly useful when the 5QI or S-NSSAI is used by few services and users and the packet size does not vary much). 
	End of Modified Section
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