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Introduction
In RAN3-103 the following agreement was taken
RAN3 to work on RAN3 impacts related to the SA2 QoS monitoring solution in order to provide a reply to SA2 LS (R3-190030). RAN3 will take into consideration the related RAN2 work on L2 measurements of the RAN Centric DCU SI.  
With regards to the “SA2 QoS Monitoring solution” quoted in the agreement above, RAN3 received an LS from SA2 In R3-190030, where the following is stated: 
For Key Issue #4, SA2 is studying mechanisms to measure packet delay between UE and UPF per UE per QoS Flow. The discussed solutions rely on RAN to provide the measured delay between UE and RAN for user plane packet.

RAN2 and RAN3 are kindly requested to clarify whether RAN Rel-16 WI/SI “RAN-centric Data Collection and Utilization for LTE and NR” will study the delay measurement mechanisms over air interface for UL/DL user plane packet.

The request to RAN2 and RAN3 is therefore to “clarify whether RAN Rel-16 WI/SI “RAN-centric Data Collection and Utilization for LTE and NR” will study the delay measurement mechanisms over air interface for UL/DL user plane packet”. This paper addresses this request.
[bookmark: _Ref178064866]Discussion
RAN2 has sent to RAN3 an LS in R2-1902806, where a list of measurements provided by SA5 for validation has been checked and deemed feasible. 
Out of the table of measurements provided in the RAN2 LS the following measurements are of relevance to the request from SA2 on UP delays between UE and RAN. 
Table: Analysis on performance measurements for gNB in TS 28.552
	Section
	Title
	Use case description
	Views

	5.1.1.1
	Packet Delay
	The average time it takes to get a response back on a HARQ transmission in the DL
	Feasible from RAN2 point of view


	5.1.3.3
	Packet delay
	There are the following use cases:
- average delay DL in CU-UP
- average delay on F1-U
- average delay DL in gNB-DU
	Feasible from RAN2 point of view, with understanding that measurements maintained per gNB-CU-UP or per gNB-DU
Suggest RAN3 to check the feasibility

	5.1.3.4
	IP latency measurements
	IP latency DL in gNB-DU
	Suggest RAN3 to check the feasibility



With respect to the table above, the Packet Delay measurement in section 5.1.1.1 of TS 28.522  provides an average measure of the packet delay over the air in DL. Under the assumption that the over-the -air performance is symmetric; this measurement could be also used to gain an understanding of the UL delay performance over the air. 
Observation 1: The Packet Delay measurement in section 5.1.1.1 of TS 28.522 provides an estimation of the average DL delay over the air. Under the assumption of symmetric channel conditions, this estimation can also be used for UL.
The Packet Delay measurement in Section 5.1.3.3 of TS 28.522 provides Internal DL delays to the gNB-CU-UP and gNB-DU. It is palusible to assume that the UL internal delays  follow the same measurements. This statistics also provides the F1-U RTT divided by 2. The latter can obviously used for both UL and DL as the assumption for such measurements is that the F1-U transport performance is symmetric.
Observation 2: The Packet Delay measurement in section 5.3.3 of TS 28.522 provides estimations of the gNB-CU-UP and gNB-DU internal DL delays. It is plausible to take these measurements for UL too. The Packet Delay measurement also provides the F1-U delay as RTT divided by 2. This is usable for both UL and DL.
The IP latency measurement provides yet another measure of gNB-DU DL delay estimation. For the purpose of replying to the SA2 LS it is believed this measure is not essential.
Obviously, it could be claimed that channel symmetry is not always in place and that UL and DL delay performance is different. With this respect the following analysis can be carried out.
Non symmetrical delay between UL and DL
The Packet Delay measurement in section 5.1.1.1 of TS 28.522 is the most important measurement with respect to the question SA2 asks in their LS in R3-190030, namely this measurement is used to measure over the air DL delays between gNB-DU and UE. 
If channel symmetry cannot be assumed between UL and DL, a new version of the Packet Delay measurement in section 5.1.1.1 of TS 28.522 would have to be defined, which defines the measurement in for the UL. Namely, the UE would need to measure the average (arithmetic mean) time it takes to get a response back on a HARQ transmission in the uplink direction.
[bookmark: _Hlk4663352]Observation 3: For asymmetric over the air delay between UL and DL, the Packet Delay measurement in section 5.1.1.1 of TS 28.522 can be taken as baseline to define an equivalent UL measurement collected at the UE.
With respect to the Packet Delay measurement in Section 5.1.3.3 of TS 28.522, the following can be stated:
· For average gNB-CU-UP and gNB-DU internal delays the “average delay DL in CU-UP” and “average delay DL in gNB-DU” can be taken as baseline and equivalent UL measurements can be defined.
· [bookmark: _Hlk4663998]For average delay over F1, the “average delay on F1-U” measurement already provides an estimate that is valid for both UL and DL because the measurement is derived as the RTT delay over F1-U, divided by 2.

[bookmark: _Hlk4663417]Observation 4: : For asymmetric delay in UL and DL between gNB-DU and gNB-CU-UP, the measurements “average delay DL in CU-UP” and “average delay DL in gNB-DU” in section 5.1.3 of TS 28.522 can be taken as baseline and equivalent UL measurements can be defined. The “average delay on F1-U” measurement in section 5.1.3.3 of TS 28.522 already provides an estimate for both UL and DL

In conclusion, it can be seen that measurements to determine the RAN to UE latency have been provided by means of the L1/L2 measurements work carried out in the RAN Centric DCS SI. The measurements have been mainly defined to monitor DL statistics and they can be reused to represent the UL performance too in cases of symmetrical channel conditions. For asymmetrical channel conditions, UL the measurements can be easily defined by taking the DL measurements as baseline.  
Conclusion: As part of the work carried out on L1/L2 measurements RAN2 and RAN3 have identified measurements that can represent the RAN to UE latency and in particular measurements that represent the over the air delay for DL traffic. The measurements can be reused for UL if channel symmetry is assumed. If channel symmetry cannot be assumed, some new UL measurements can be defined by taking existing measurements as baseline. It is therefore possible to reply positively to the LS sent by SA2, clarifying that the measurements have been identified and deemed feasible.
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In this paper the L1/L2 delay measurements analysed by RAN2 and LSed to RAN3 in R2-1902806 were presented. The following observations were captured:
Observation 1: The Packet Delay measurement in section 5.1.1.1 of TS 28.522 provides an estimation of the average DL delay over the air. Under the assumption of symmetric channel conditions, this estimation can also be used for UL.
Observation 2: The Packet Delay measurement in section 5.3.3 of TS 28.522 provides estimations of the gNB-CU-UP and gNB-DU internal DL delays. It is plausible to take these measurements for UL too. The Packet Delay measurement also provides the F1-U delay as RTT divided by 2. This is usable for both UL and DL.
Observation 3: For asymmetric over the air delay between UL and DL, the Packet Delay measurement in section 5.1.1.1 of TS 28.522 can be taken as baseline to define an equivalent UL measurement collected at the UE.
Observation 4: : For asymmetric delay in UL and DL between gNB-DU and gNB-CU-UP, the measurements “average delay DL in CU-UP” and “average delay DL in gNB-DU” in section 5.1.3 of TS 28.522 can be taken as baseline and equivalent UL measurements can be defined. The “average delay on F1-U” measurement in section 5.1.3 of TS 28.522 already provides an estimate for both UL and DL

It is therefore concluded that:
Conclusion: As part of the work carried out on L1/L2 measurements RAN2 and RAN3 have identified measurements that can represent the RAN to UE latency and in particular measurements that represent the over the air delay for DL traffic. The measurements can be reused for UL if channel symmetry is assumed. If channel symmetry cannot be assumed, some new UL measurements can be defined by taking existing measurements as baseline. It is therefore possible to reply positively to the LS sent by SA2, clarifying that the measurements have been identified and deemed feasible.
A draft LS is available in R3-191771
