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1 Introduction

CB: # NRQoE3-Others

-  For E2E RAN delay, it should indicate the time duration of a packet being transmitted from an ingress point of PDCP in sending side to an egress point of PDCP in receiving side, investigate mechanisms to achieve a more precise way for E2E RAN delay measurements? (HW)

-  Check the issue, capture agreements and and open issues in the summary, if identified

(HW - moderator)

Summary of offline disc 
For the Chairman’s Notes

According to the discussion below in this paper, we have the following summary:

1. 9 companies commented;

2. 7 of them agree that the current RAN part delay measurement in R16 is not precise:

a) 6 companies agree that more precise RAN part delay should be calculated based on whole and complete E2E path (e.g. not sum of several segments) with more precise timing info
b) One company think that before studying enhanced mechanisms, justifications are needed for such enhancement by concrete use case
3. Two companies think that latency measurement is not part of the SI scope (Note: from moderator point of view, there might be misunderstandings, since latency is clearly written in the SID)
Taking the above summary into account, we propose to capture the following in the chairnotes:

· the current mechanism for RAN part delay measurement in R16 is not precise; 

· agree to study enhanced mechanism for RAN part delay measurement and also study the targeted use case to which the enhanced mechanism is applied 
2 Discussion 

2.1 The RAN part delay measurement in R16 is not precise
As analysed in [1], the current mechanism for RAN part delay measurement is divided into several parts, the total delay is the sum of average values of each part. In addition, the delay over radio is estimated by the granularity of slot. We could see imprecisions here with such mechanisms:

· the way of averaging each delay with a period of time would hide the longest delay which weaken the worst case

· while the granularity of slot is a bit coarse for some certain URLLC services which would require the precision in microsecond level.
Needless to say that for DL delay, neither the PDCP re-ordering delay nor the RLC delay of UE for UM mode is included, which is also not helpful to evaluate E2E delay for URLLC services. 
With such brief analysis, we would suggest that the RAN3 group reach the consensus that the current mechanism for RAN part delay measurement in R16 is not precise, and new mechanisms are needed.
Issue 1: Acknowledge that the current mechanism for RAN part delay measurement in R16 is not precise, and new precise mechanisms are needed.
	Company
	Answer
	Comment

	Huawei
	Yes
	New precise mechanism are needed, since more precise RAN part delay measurement is needed for new services, e.g. URLLC.

	Qualcomm
	
	The accuracy optimization/enhancement can be endless. We should justify the need of enhancement by concrete use case. So, in the TR, we can have one section to discuss the use case of delay measurement enhancements.

	China Telecom
	Yes
	More precise mechanism is needed in principle. But we also suggest to analyze briefly the performance gain for the precise enhancement mechanism.

	China Unicom
	Yes
	The accuracy optimization/enhancement need to be studied to fulfill the delay requirement related with use case.

	CMCC
	Yes
	Agree with CT.

	CATT
	Yes
	Agree with CT

	Ericsson
	
	We understand the intention, but we also notice that the topic is not in the scope of the SI. This is why we think that such an issue should be handled on a pan-RAN group level, rather than in an SI targeting a specific topic. Moreover, RAN2 has discussed this in Rel16 and concluded on the issue. For the moment, we think that the RAN3 work on NR QoE can proceed uninterrupted. 
Given the scope of the SI, we think that we should settle the essential issues related to NR QoE first.

	Nokia
	
	Agree with Ericsson.

	ZTE
	Yes
	Agree with CT.


2.2 The requirements for more precise RAN part delay
According to the analysis above, we could see that the imprecisions are mainly due to the following shortcomings, the first one is coarse timing precision, the second one is the division of an E2E calculation into serval parts/segments, and thirdly each part is calculated with average values. 

In order to achieve a more precise E2E delay, the mechanism should at least target a calculation of a whole and complete E2E path (not several divided segments), and the timing precision should be improved, slot based calculation should be avoided.
As also suggested in [1] that, for the whole and complete E2E path, we should be have an explicit definition as a path for a packet being transmitted from an ingress point of PDCP in sending side to an egress point of PDCP in receiving side, and the timing info could be based on absolute time stamp or other means which could be further discussed.
Issue 2: Acknowledge that more precise RAN part delay should be calculated based on whole and complete E2E path (e.g. not sum of several segments) with more precise timing info (e.g. not slot based).
	Company
	Answer
	Comment

	Huawei
	Yes
	A complete E2E path with more precise timing info are key factors to make a more precise E2E delay measurement.

	Qualcomm
	
	Similar to answer to last question, we should discuss the use case of accuracy enhancement first.

	China Telecom
	Yes
	Agree with Huawei

	China Unicom
	Yes
	E2E delay in RAN side is beneficial for URLLC service.

	CMCC
	Yes
	Acknowledge the imprecision of divided calculation and average operation. Coarse timing can be analyzed based on scenarios.

	CATT
	Yes
	The E2E complete path can be used to locate the E2E delay. But even we have got it, we should separate several parts for the optimization and issue located. We should have more study on the delay assessment method.

	Ericsson
	Please see our answer to the previous question.
	

	ZTE
	Yes
	Acknowledge the precise RAN part delay is not sum of several segment with averaging measurement. E2E based solution could be one of the feasible solution.


2.3 Other KPI to be investigated
Since the E2E latency is just one type of UE KPI information, the scope of this SI should be open to discuss other potential UE KPI information, here we would like to welcome companies’ input.
Question. Any other potential UE KPI info to be investigated? 

	Company
	Answer
	Comment

	
	
	

	
	
	

	
	
	


3 Conclusion, Recommendations

See section 2.
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