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1 Introduction

This is the summary document for the following come back: 

CB: # 115_F1-UDelay

- The issue is acknowledged and discuss on the potential solutions?

- Whether co-ordination with SA5 is needed or not?

(Samsung - moderator)

Summary of offline disc in R3-214271
2 For the Chairman’s Notes

Propose the following: 

Continue to discuss:

· the potential solution for F1-U delay measurement

· the need of coordination with SA5

To be continued…
3 Discussion (Phase 2)

3.1 Solution

Based on the phase 1 discussion, there are two candidate solutions:

Solution 2-1: Reuse current polling function and DDDS reporting. No update is needed.

Solution 2-2: Based on current polling function and DDDS reporting, add NR-U sequence number in DDDS.

Q2-1.1: Companies are invited to provide their views on above two solutions, which solution is preferred.

	Company
	Prefer Solution 2-1 (no update) or Solution 2-2 (add NR-U sequence number in DDDS)
	Comment

	Ericsson
	Solution 2-1
	It is the simplest solution, leading to the same results from a statistical point of view. 

	Intel
	Solution 2-2
	It was left up to implementation when DU would send DDDS, even triggered by polling. We are not sure how this can ensure CU to measure F1-U delay correctly based on DL USER DATA / DDDS. The variance of feedback time (the time that DU takes until it reports DDDS) can be large and would not be mitigated by some statistical manipulations. 

We think "adding NR-U SN to DDDS" is the bare minimum to make this work flawlessly. This allows CU to correctly identify which DL USER DATA with polling is the one that it should calculate F1-U delay. The DU who supports this can be made to include such "NR-U SN" in the DDDS only when it was able to send it immediately after polled, meaning "feedback time" is negligible. Once CU receives this DDDS having that NR-U SN, it can assume that DDDS was immediately triggered and thus safely calculate F1-U delay.

	Verizon
	Solution 2-2 …
	Agree with Intel’s comments above. There is an issue with existing solution and we also see this issue reported by internal teams. Solution 2-2 above is the minimum required to make it work correctly. 

Other ideas that might work is a dedicated polling solution mentioned by Samsung in Phase 1 comments or the solution 2 in Phase1. 

	Huawei
	Solution 2-2
	We agree with Intel above.



	ZTE
	Solution 2-1
	The delay of response DDDS only for AM mode packets.

For UM mode packets, the DDDS response is quick.

From statistic evaluation point of view, solution 2-1 is enough in Rel-16.

F1-U delay measurement is an average value and if we have to provide precise calculation why only for downlink? 

We may also need update on uplink direction?

	Nokia
	Solution 2-1
	We believe 2-1 sufficient for Rel-16.


The current description of polling function in TS 38.425 is 

The corresponding node shall send the DL DATA DELIVERY STATUS if the Report Polling Flag is set to 1 or when the NR PDCP PDU with the indicated DL report NR PDCP PDU SN has been successfully delivered, unless a situation of overload at the corresponding node is encountered.

It states DDDS would be sent upon received polling flag =1. There is no limitation for DDDS sending time. For solution 2-1 or 2-2 operation, do we need to update the description to something like “The corresponding node shall send the DL DATA DELIVERY STATUS immediately if the Report Polling Flag is set to 1”?

Q2-1.2: Companies are invited to provide their views on whether we need to update TS 38.425 description.

	Company
	Yes/No
	Comment

(If yes, please give the suggested update.)

	Ericsson
	No
	When the addition of the Report Polling Flag was taken, there were already proposals to add wording of the like of “immediately” in the description. However, the group decided not to use such terminology, which is anyhow qualitative and not testable, with the understanding that, if a Report Polling Flag is sent it is because a DDDS wants to be received immediately. Hence there is no need to update the description.

	Intel
	Yes
	We think we don't need to touch the description about "polling" itself. 

But as mentioned above, we think the bare minimum to make this work is to add "NR-U SN" (of polling DL USER DATA) in the DDDS, and we can describe this field in a way that this NR-U SN is included only when DU was able to send DDDS right after polled. 

	Verizon
	Yes
	An update is definitely needed to fix this issue. See comments to Q 2-1.1

Agree with Intel comments above. Other solutions like dedicated polling or Solution 2 in Phase 1 could be considered as well. 

	Huawei
	
	Update is definitely needed.

	ZTE
	No
	Share the view as Ericsson. Not necessary to change original design for polling.

	Nokia
	No
	


Q2-1.3: If preferring any other solution, please provide here.

	Company
	Comment

	
	

	
	

	
	

	
	

	
	


Moderator’s summary:

3 companies support to reuse current polling function and DDDS reporting and no update is needed. 3 companies think based on current polling function and DDDS reporting, NR-U sequence number should be added to DDDS. And 1 company also thinks the schemes of a dedicated polling or sending feedback delay in DDDS are fine.
No consensus on potential solution.

3.2 Coordination with SA5

There are two different views about this question in phase 1 discussion. Based on the solutions discussed above, recheck whether we need to send a LS to SA5.

Q2-2: Companies are invited to provide their views on whether RAN3 should send a LS to SA5.

	Company
	Yes/No
	Comment 

(If yes, please provide the view about LS content)

	Ericsson
	No
	As already explained, reusing the Report Polling Flag solution would dbe already in line with SA5´s specs, hence no need to stir more discussions in SA5 about this.

	Intel
	No
	It is already clear in TS 28.552 that DL USER DATA and DDDS are used for measuring F1-U delay. All we need is to make this work by these two frames. 

	Verizon
	Depends
	There is definitely an issue here and it needs a solution. Needs for coordination with SA5 depends on which solution is selected. 

	Huawei
	NO
	LS is not needed.

	ZTE
	Yes
	SA5 just discuss this topic at last meeting without LS for precise requirement of F1-U delay. To clarify RAN3’s concern and possible solution is benefit to solve the issue/concern.
Solution 2-1 /2-2 can also be provided to SA5.d

	Nokia
	No
	


Moderator’s summary:

4 companies think there is no need to send LS to SA5. 1 company thinks the need of LS should depends on the solution. 1 company supports to send the LS to SA5.

No consensus on the need of LS.

4 Discussion (Phase 1)

4.1 Solution

For F1-U delay measurement, the measurement method is defined in TS28.552 as the time when receiving a GTP packet delivery status message from the gNB DU at the egress GTP termination, minus time when sending the same packet to gNB DU at the GTP ingress termination, minus feedback delay time in gNB DU, obtained result is divided by two. But the feedback delay time in gNB DU is unavailable. 

Figure below illustrates the measurement procedure:
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Figure 1: F1-U delay measurement
In Figure1, (T3-T2) is the feedback delay time in gNB DU, so that the F1-U delay is (T4-T1-(T3-T2))/2.

There are two options to solve this issue:

Solution 1: DU reports GTP-U packet receiving time stamp in DU (T2) and DDDS sending time stamp in DU (T3) to CU-UP via DDDS. As the feedback delay is T3-T2, these two time stamps are both from DU, so that it would not cause error for non-time-synchronized cases. Hence, this solution can work for both time-synchronized and non-time-synchronized cases.

Solution 2: DU reports GTP-U packet feedback delay (T3-T2) to CU-UP directly via DDDS.

Q1.1: Companies are invited to provide their views on above two solutions, which solution is preferred (time stamp or feedback delay).

	Company
	Prefer Solution 1 (time stamp) or Solution 2 (feedback delay)
	Comment

	Nokia
	None
	Introduction of additional signalling support is not needed for the F1-U delay measurement. Existing signalling is sufficient, see below. 

	Intel
	Solution 2
	We think providing feedback delay time also works regardless of time-synchronized or not, and prefer a simpler solution.

	Huawei
	Either way
	We are fine with both solution.

	Samsung2
	Both OK. No strong preference.
	Both two options are workable regardless of time-synchronized or not. 

As the concern that time-stamp one can not cover non-time-synchronized cases was raised during online meeting, the explanation for solution 1 is added above to response this concern.

	Ericsson
	Agree with Nokia
	We also believe that current solutions are sufficient


Q1.2: If preferring any other solution, please provide here.

	Company
	Comment

	Nokia
	We prefer to use poll function, already supported by TS 38.425. Thus if CU-UP sends a packet over F1-U with polling flag set, the DU will reply with DDDS. Processing time in the DU of a poll request is considered to be negligible.

	Samsung
	Response to Nokia:

Thanks for providing the scheme with less spec impact. But it may lead to the problem for the case that DU sends one DDDS before receiving the DL User Data with polling from UP, as the figure below.

[image: image2]
So the UP may misunderstand that the received DDDS is the one as the response to its polling. In such case, the (T4-T1)/2 is not the F1-U delay.

	ZTE
	Actually SA5 adopt the following note at last meeting.
NOTE : The NR RAN container (DL USER DATA/ DL DATA DELIVERY STATUS) carried in the GTP-U packet over the F1-U interface is used for the measurement.

However, we do not understand why SA5 does not send the LS to RAN3/RAN2 after giving Note.

From the protocol point of view, it is obviously impossible to get a precise delay by using DDDS. In this case, SA5 should have considered similar problems when giving Note. Therefore, I understand that if the current user-plane protocol is not modified, and if the fixed delay calculation feedback delay (e.g., N ms) is adopted, the requirement of SA5 may also be achieved. Therefore, they do not send the liaison letter to RAN3.

Considering that F1-U delay is an average value and a small part of end to end delay, the calculation accuracy of F1-U can only be clarified if it is SA5.  

Therefore, it is my understanding that the specific solution will be discussed after the SA5 determines that precise measurement is required.

	Intel
	Using polling is fine with us (and abides by the SA5 specification that DL USER DATA and DDDS are used for F1-U delay calculation), but Samsung is correct that any DDDS received after triggering polling could be wrongly used for calculating F1-U delay. 

If polling is used, DDDS should indicate which DL USER DATA is the one that polled this DDDS. Maybe we can simply add NR-U sequence number of that DL USER DATA in the DDDS. 

	Huawei
	We are fine with the polling function together with the NR-U sequence number in DDS.  

	Samsung2
	Response to ZTE:

Thanks for providing the concern. There is a statement in TS 28.552 as

5.1.3.3.2
Average delay DL on F1-U

…

d)
Each measurement is a real representing the mean delay in 0.1 millisecond.  The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels or multiplied by the number of S-NSSAIs.

0.1 millisecond is the calculation accuracy for F1-U delay measurement. 

	Samsung2
	To avoid UP and DU recording the time-stamps for each packet, polling is OK for us. But for reusing the current one, it may leads to the waste if UP just wants to get a DDDS without feedback delay information.

How about this compromised solution following the measurement method defined in TS 28.552 as below:

Define a dedicated polling in DL USER DATA for feedback delay requesting. When DU receives the DL USER DATA frame with this dedicated polling, DU measures/collects the feedback delay or time stamps (which one to select depends on the Q1.1) of the GTP-U packet with “DL User Data with a dedicated polling”. And DU reports the measured or collected feedback delay or time stamps of the GTP-U packet with “DL User Data with a dedicated polling” to CU-UP via DDDS.  
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And this solution is more efficient since a dedicated polling is 1 bit, while a NR-U sequence number is 3 octets.

	CATT
	We prefer polling function together with the NR-U sequence number in DDS.  

	Ericsson
	We believe that relying on the Report Polling functionality is sufficient and that no more enhancements is needed. The problem mentioned by Samsung (crossing between Polling DL User Data PDU and DDDS) is not relevant. 

The measurement of F1-U delay is a statistical process where some measurements will be discarded due to high deviation. This may be due to e.g .instantaneous load situations at the DU (too low internal DU delay) or crossing between Polling DL User Data PDU and DDDS (too short internal DU delay). By means of a simple median the high deviation measures will be filtered out. 


Moderator’s summary:

Majority of companies think current polling function and DDDS reporting can be reused. 2 companies think the current mechanism is enough. 3 companies prefer to add the NR-U sequence number in DDDS. 1 company prefers to ask SA5 about precise requirement firstly. 1 company prefer to measure based on TS 28.552 and add a dedicated polling indicator.

Moderator note: Continue to discuss the solution 2-1 (no update) or solution 2-2 (add NR-U sequence number) in Phase 2.

4.2 Coordination with SA5

As the measurement method is defined by SA5, some companies prefer to coordinate with SA5 for F1-U delay measurement issue.

Q2: Companies are invited to provide their views on whether RAN3 should send a LS to SA5.

	Company
	Yes/No
	Comment

(If yes, please provide the view about LS content)

	Nokia
	Yes
	RAN3 can send an LS to SA5 indicating that the poll function described in TS 38.425 can be used for the F1-U delay measurement. SA5 may then update their specification as required.

	ZTE
	Yes
	To clarify the precise requirement of F1-DU.

	Intel
	No
	It is already clear in SA5 TS 28.552 is that DL USER DATA and DDDS are used for calculating F1-U delay. Using polling has no problem. 

	Huawei
	no
	SA5 is clearly enough, no need any further LS.

	Samsung2
	Seems no need
	It seems TS 28.552 is clear.

	CATT
	Seems no need
	Similar view as Intel

	Ericsson
	Seems not needed
	We support the reuse of the polling function as specified and we think this is in line with the SA5 specs, hence no need to stir more discussions on this.


Moderator’s summary:

Majority of companies (5/7) think there is no need to send LS to SA5. 1 company thinks we should send LS to SA5 to update spec. 1 company thinks we need to check with SA5 about precise requirement.

Moderator note: Based on the discussed solutions, recheck the need of LS and then conclude the final result for the need of LS.
5 Conclusion

The following is proposed:

Proposal 1: CR...
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