[bookmark: _Hlk525882486][bookmark: _Hlk7098888]3GPP TSG-RAN WG3 #104	R3-193051
Reno, USA, 13th May – 17th May 2019	                                   

Agenda Item:	25.1
Source:	Ericsson
Title:	Discussion on QoS Monitoring for URLLC
Document for:	Discussion, Decision
Introduction
RAN3 received an LS from SA5 concerning QoS monitoring for URLLC, see [1].
With this LS SA2 asks RAN3’s feedback on solutions that aim at measuring the latency between UPF and UE for URLLC services. With this respect two observations should be made: 
1) The over the air delay calculation between RAN and UE is out of RAN3 scope and should be addressed by RAN2
2) The RAN internal delay calculation, excluding the over the air latency, has been already discussed by RAN3 and a reply LS describing solutions deemed feasible by RAN3 has been produced in [2] 
From the above two points it emerges that the only remaining issue that RAN3 needs to address concerns the delay estimation over the NG-U interface. This paper focusses on these aspects.
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In [2] RAN3 has clarified the following for measurements of delay between the gNB-CU-UP and gNB-DU to be used for URLLC QoS monitoring:

· The “average delay DL in CU-UP” and “average delay DL in gNB-DU” in section 5.1.3.3 of TS 28.552 can be taken as baseline. RAN3 assumes that these measurements could be valid also for UL. Alternatively, specific UL measurements can be defined, on the basis of the DL measurements, to estimate gNB-DU and gNB-CU-UP internal UL delays. 

· The “average delay on F1-U” measurement in section 5.1.3.3 of TS 28.552 already provides an estimate of the delay over the F1 interface for both UL and DL

Conclusion 1: RAN3 has concluded that measurements of UL and DL delays between the gNB-CU-UP and gNB-DU, used for the purpose of URLLC QoS monitoring, are either available or can be derived from measurements in TS28.552.
With regards to latency measurements over the NG interface SA2 has agreed a solution in [3], which has been added to SA2’s TR 23.725. In both alternatives of Solution 24 latency measurements over the NG interface can be achieved without protocol impacts but rather by reusing existing mechanisms over the GTP-U protocol. 
In particular, “Alternative 2” of Solution 24 (as per SA2’s TR) is an exact mirror version of the solution RAN3 agreed to be suitable for F1-U delay measurements. Namely, Alternative 2 of Solution 24 is derived from the F1-U average delay measurement defined in TS 28.552, which RAN3 acknowledged as a feasible way to measure F1-U delays in [2]
It its rather plausible that solutions that avoid protocol impacts should be prioritised. In particular, it needs to be pointed out that solutions requiring time stamping of NG-U packets have a considerable impact on system complexity for the following reasons:
· These solutions require absolute time synchronisation sources to be available at many nodes in the system such as AMF and gNB-CU-UP so to achieve time synchronisation that allows correct interpretation of time stamping applied by a node. So far absolute time synchronisation sources have been needed purely for over the air synchronisation. It is believed that the impact of adding absolute time synchronisation sources in many nodes in the network is not justified when there are QoS monitoring solutions that can avoid such system change.

· These solutions modify existing protocols that are used over many interfaces. Namely, there are interfaces using the impacted protocols where the added changes are of no use. This change is not justified given that there are solutions available that have no protocol impacts.

· These solutions attempt to derive delay measures on a per packet basis. This is unnecessary because any delay measure use for QoS is averaged. Namely, the solutions are over-engineered for the planned purpose.

On the basis of the above the following is concluded.
Conclusion 2: Solution 24 is a feasible solution for NG latency measurements with no protocol and system impacts. 
Conclusion
This contribution illustrated the status quo with respect to URLLC QoS Monitoring and it highlighted one way forward for NG-U latency measurements. 
The following is concluded:
Conclusion 1: RAN3 has concluded that measurements of UL and DL delays between the gNB-CU-UP and gNB-DU, used for the purpose of URLLC QoS monitoring, are either available or can be derived from measurements in TS28.552.
Conclusion 2: Solution 24 is a feasible solution for NG latency measurements with no protocol and system impacts. 
It is proposed to agree to the reply LS to SA2 in R3-193052, which mirrors the conclusions above. 
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