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1 Introduction

CB: # 13_F1-UDelay

- Solution 1: Ericsson, ZTE, CATT, Nokia, Nokia Shanghai Bell

- Solution 3 variant (use dedicated polling and add feedback delay in DDDS): Samsung, Verizon Wireless, Intel Corporation, Huawei, CMCC, KDDI

- Compare the solutions and make the decision if agreeable
(E/// - moderator)

Summary of offline disc R3-221005
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion 
In RAN3#114 the method to measure the F1-U delay was further discussed. At RAN3-114bis a number of solutions were put forward:
· Solution 1: Reuse current polling function and DDDS reporting. No update is needed.

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

· Solution 3: Use a dedicated polling function, and enhance DDDS reporting by adding NR-U sequence number. When the received dedicated polling equals to 1, DU feeds back the DDDS with NR-U sequence number immediately for F1-U delay measurement. The F1-U delay is (T4-T1)/2, where the inner DU feedback delay is negligible.

· Solution 3 variant: Use a dedicated polling function, and enhance DDDS reporting by adding feedback delay result. When the received dedicated polling equals to 1, DU feeds back the DDDS with feedback delay time for F1-U delay measurement. The F1-U delay is (T4-T1-feedback time)/2.

In [1] it is argued that the requirements and definitions from SA5 on Average delay over F1-U measurements are captured in TS28.552, section 5.1.3.3.2, as follows:
Start of excerpt from TS28.552

5.1.3.3.2
Average delay DL on F1-U

a)
This measurement provides the average (arithmetic mean) GTP packet delay DL on the F1-U interface. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.

b)
DER (n=1)

c)
This measurement is obtained as: the time when receiving a GTP packet 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.. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.
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. 
 [Total No. of measurement instances] x [No. of filter values for all measurements] (DL and UL) ≤ 100. 

e)
The measurement name has the form DRB.PdcpF1DelayDl_Filter, 
Where filter is a combination of PLMN ID and QoS level and S-NSSAI. 
Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or QCI level, and SNSSAI represents S-NSSAI.
f)
GNBCUUPFunction

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).
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.
End of excerpt from TS28.552

With the above, [1] emphasizes that F1-U delay measurements are an averaging process where it is not necessarily needed that measurements shall be taken at an exact point in time.

[1] goes on to argue that Solution 1 is sufficiently good because it allows to collect F1-U delay measurements without errors, under the assumption that the polling DL PDUs are signalled when traffic conditions are such to avoid confusion between the polled DDDS and other DDDS otherwise received.
Companies are invited to provide their view on whether Solution 1 allows to collect F1-U delay measurements without errors, under the assumption that the DL PDUs with Report Polling Flag are signalled when traffic conditions are such to avoid confusion between the polled DDDS and other DDDS otherwise received
	Company
	Comment

	Ericsson
	Yes, Solution 1 allows this.
It needs to be clarified that when a DL PDU containing a Report Polling Flag is received by the gNB-DU, the gNB-DU has to immediately reply with a DDDS. Failure to do so would compromise flow control performance. 
For example, if the gNB-DU delays signalling of the DDDS and the gNB-CU-UP is not informed of e.g. the desired buffer size, the gNB-CU-UP would have to either 1) signal DL traffic without knowing the desired buffer size of the gNB-DU or 2) buffer more traffic at PDCP level, creating a large queue of packets in need to be transmitted later. Both these options negatively impact flow control, hence a good implementation would signal the polled DDDS immediately.

With the above in mind, with Solution 1, the gNB-CU only needs to signal a DL PDU with Report Polling Flag when traffic is not excessively high, i.e. when there is a small probability of confusion between the polled DDDS and other DDDS otherwise received. 

Given that F1-U delay calculation is an averaging process, any delay value erroneously derived will be averaged out. Namely a too short delay measurement will have a small weight in the average calculation.

	
	

	
	


In [2] it is argued that Solution 1 is subject to errors. Such errors are due to cases when, after signalling the DL PDU containing the Report Polling Flag, the gNB-CU-UP receives a DDDS that does not correspond to the polled DDDS, but to one DDDS signalled by the gNB-DU earlier than the polled DDDS.

Namely, the delay measurement resulting from such error case would give a shorter delay than the correct value. 

To address these issues, [2] and [3] propose to follow “Solution 3 Variant”, where:
· A dedicated polling function is added to the DL PDU

· The F1-U SN of the polling DL PDU is added to the DDDS generated by the gNB-DU after reception of the new Polling Flag
· The gNB-DU is not subject to requirements to signal the DDDS immediately after receiving the polling flag

Companies are invited to provide their views on whether Solution 3 variant is beneficial and needed for the F1-U delay calculation
	Company
	Comment

	Ericsson
	No, Solution 3 Variant is not needed and it has negative impacts on flow control.

As explained above, if the gNB-DU does not transmit a DDDS immediately after the reception of a polling flag, DL flow control performance are degraded. This is because the DDDS contains mandatory information used by the gNB-CU-UP for flow control (namely this information cannot be omitted). It is intuitively understandable that if the feedback from the gNB-DU concerning the number of PDUs successfully delivered, the desired buffer size, etc, is delayed, the gNB-CU-UP cannot react dynamically to changes of traffic conditions and with that it cannot properly adapt DL traffic to traffic/channel conditions.  Hence Solution 3 variant has a negative impact on flow control.

Additionally, Solution 3 variant (just like solution 3) adds new functionalities that are unnecessary, given that Solution 1 (not requiring changes) can work equally well, if used appropriately.

	
	

	
	


In light of the above:

Companies are required to provide their view to whether any correction to the standard are deemed needed in order to fulfil the requirements on F1-U delay calculation.

	Company
	Comment

	Ericsson
	No changes are needed to fulfil the F1-U measurement collection requirements. 

	
	

	
	


4 Conclusion, Recommendations [if needed]
If needed
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