	
[bookmark: _Hlk18411444][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #107-e	R3-201116
Electronic Meeting, February 24th – March 6th, 2020

Agenda item:		8.3.2
Source:	Intel Corporation
Title:	Summary for CB: # 3_Email003-QoS_monitoring_URLLC
Document for:		Discussion and Decision
1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB:
	CB: # 3_Email003-QoS_monitoring_URLLC
-  whether to specify “monitoring request type”? (Between UE and UPF, Between NG-RAN and UPF – HW)
- semantics in tabular: ref to TS 23.501?
- UP: poll & send measurement result to node hosting NR PDCP? (Intel)
- merge as needed; check details
- draft reply LS
- revs if needed
(Intel)
Summary of offline disc R3-201116


2		Discussion
The questions are formulated based on following contribution: Huawei[0484-0489,0491,0561], ZTE[0609-0610], and Intel[1094-1101]. For the first phase, it is proposed to discuss functionality aspects first.
2.1     QoS monitoring configuration
Both Intel and Huawei proposed to define the configuration IE for QoS monitoring within the famous QoS Flow Level QoS Parameters IE. Give this is agreeable, the remainder is whether we need QoS Monitoring Request Type of e.g. ENUMERATED (Between UPF and UE, Between UPF and NG-RAN,…) or not. 
Although we thought that the NG-RAN can be configured to skip delay measurement between the UE and the NG-RAN, but upon further checking TS 23.501 and TS 29.244, monitoring is requested for end-to-end delay measurements (i.e. between UPF and UE, not just between UPF and NG-RAN). So, it is proposed to go with as proposed by Intel, with removing referencing to TS 23.501 in the semtantics as in the following:
	QoS Monitoring Request
	O
	
	ENUMERATED (UL, DL, Both, …)
	Indicates to measure UL, or DL, or both UL/DL delays for the associated QoS flow. 
	YES
	ignore


Proposal 1.1: For QoS monitoring configuration, add the IE as proposed by Intel into the QoS Flow Level QoS Parameters IE while removing referencing to TS 23.501 in the semtantics for NG/Xn/F1/E1AP.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on this understanding, the following is observed in Intel[1094]:
Another aspect to consider is whether the Uu delay result (either UL or DL or both) has to be always there in the monitoring response packet to the UPF over NG-U or not. In other words, once receiving a monitoring request packet over NG-U, whether the NG-RAN is allowed to send the reply (i.e. monitoring response packet) without including any RAN part delay result or not.
We believe that the RAN part delay has to be always reported in the monitoring responses packet to the UPF: 
·  As mentioned earlier, the purpose of QoS monitoring is to measure end-to-end delay (i.e. between the UPF and the UE), not just between the UPF and the NG-RAN. The RAN part delay, measured and provided by the NG-RAN, should be available when the UPF receives a monitoring response packet. 
·  Although the RAN part delay is measured by the NG-RAN in an average sense and the value may not change for consecutive monitoring requests for a QoS flow, it is better to make the NG-RAN include the corresponding RAN part delay result every time a monitoring response packet is sent. The NG-RAN should be responsible for the RAN part delay and there is no need to make the UPF to store the RAN part delay value upon reception.
·  According to N4 specification (TS 29.244), a UPF can be configured to report a monitoring failure to the SMF, if it does not receive a reply (monitoring response packet) from the NG-RAN over NG-U for more than the configured time (see Annex for details). This failure reporting could be mess up if we allow the NG-RAN to respond (i.e. send a monitoring response packet over NG-U) without including RAN part delay result.
Proposal 1.2: NG-RAN to always include Uu delay result (either UL or DL or both) when sending a monitoring response packet to the UPF over NG-U.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 1: Please provide any comments or views for Proposal 1.1 or Proposal 1.2 
	Company
	Yes/No
	Comments

	Huawei
	Yes
	We can accept to always report the RAN part delay over NG-U whenever the Monitoring reques packet is receved. Uu delay is always beneficial for CN to evaluate the E2E delay.

	Ericsson
	
	We are fine with the proposals 1.1. and 1.2. We would like to remark that the Uu delay should not include D1 because that delay part is:
· Not part of the Uu delay, but instead it is a delay internal to the UE. TS25.501 clearly specifies that the delay to be measured is the Uu delay.
· D1 is a delay that cannot be controlled by the network and that has no relevance in terms of monitoring the Uu delay for URLLC. As an example, there are other delays that are excluded from this analysis such as application level delay (which is probably one of the highers delay contributor) 

	ZTE
	yes
	Since the purpose of QoS monitoring is to measure end-to-end delay,it is reasonable that RAN delay results always contained in monitoring response packet.

	Qualcomm
	Yes
	For proposal 1.1, the Uu delay should be included when available. The D1 is the time UL packets waiting for UL grant inside UE. So, the network can control D1.


Seems P1.1 and P1.2 are all agreeable. Regarding D1, all companies except Ericsson wants to include as part of delay measurement reported to the UPF.
Proposal 1.3: FFS whether “D1” (Average UL PDCP queueing delay) from the UE should be reported to CU-UP by CU-CP.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

2.2     Monitoring period configuration to DU and CU-UP
In a split NG-RAN architecture with CP-UP separation, when CU-CP configures QoS monitoring for a QoS flow to CU-UP and DU, it is proposed by Huawei to configure the corresponding measurement period (over E1 and F1).
Question 2: Do you think it is necessary for the CU-CP to configure a measurement period to CU-UP and DU?
	Company
	Yes/No
	Comments

	Intel
	No
	But OK to have if there are many supports. 

	Huawei
	Yes
	This is to keep alignment among all parts of RAN delay, such as the D1 reported from UE, the UL Uu delay measured by the DU, and the F1 delay should be measured at the same period. 
Considering that the D1from the UE is measured per 100ms, while the Uu delay and F1 U delay is measured per 500ms, how could those measurements can be calculated to a whole RAN part delay?
The spec changes are minor, just copy the definition of D1 in TS 38.331.


	Ericsson
	NO
	The  delay measurement to be addressed here is a per packet measurement. While it is acknowledged that the Uu delay is averaged, the remaining delay is measured per packet. The delay calculation over Uu happens via other configurations hence imposing a period configuration from the CU-CP for this measurement seems to:
· Prevent the reuse of already running delay measurements triggered for other purposes and with their own averaging periods
· Contradict the fact that parts of the delay is not averaged by measured per packet

	ZTE
	YES
	Considering that the DUs and CU-UPs may be from different  provider ,It is better to introduce monitoring control procedure over E1 and F1

	Qualcomm
	Yes
	Agree with ZTE, Huawei.


3 yes, 1 open, 1 no. 
[bookmark: _Hlk33669673]Proposal 2: FFS whether CU-CP should configure a delay measurement period to CU-UP and DU.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

2.3     Polling
Given average delays per DRB are measured across different entities within NG-RAN, both Intel and Huawei proposed that 
· DU reports the DU part of DL/UL Uu delay measurement directly to CU-UP via F1-U or Xn-U. 
· CU-CP reports UE part of UL Uu delay measurement directly to CU-UP via E1.
[bookmark: _Hlk33642566]The first bullet is also proposed by ZTE as well. With this framework, it is also proposed by Intel to enable polling from CU-UP in case some component result is missing or needs updated. It is proposed as follows:
Proposal 7: Enable CU-UP to poll delay measurement reporting from CU-CP (UE part of UL Uu delay) via E1 and from DU (DU part of DL/UL Uu delay) via F1-U or Xn-U. 
Question 3: Do you think such polling from CU-UP is necessary?
	Company
	Yes/No
	Comments

	Intel
	Yes
	We believe that polling is critical, otherwise (without polling), CU-UP may end up waiting for reporting from DU or CU-CP indefinitely… 

	Huawei
	Not necessary
	Polling is not necessary, but ok to have.
Our concern to the polling method is that the CU-UP may have to wait a RTT F1-U/E1 delay to get the metrics from DU and CU-UP. And the CU-UP has no knowledge about when the D1 from the UE is available. Therefore, more waiting time is forsee.
A simple way is whenever there is a measurement result, the result will be reported to the CU-UP. I.e., by default, the delays should be reported to the CU-UP whenever the measurements are available at each node.

	Ericsson
	No
	In line with Huawei about the approach that delays can be reported to CU-UP when available. Note our previous comment that the D1 delay is not necessary and for that there is no need of reporting from CU-CP to CU-UP 

	ZTE
	No strong opinion
	

	Qualcomm
	No
	The UE reported UL delay and DU measured delay should be forwarded to CU-UP as soon as it is available.



1 yes, 1 open, 3 no. 
Proposal 3: Polling from CU-UP for delay measurement reporting (from DU or CU-CP) is not sought in Rel-16.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

2.4     F1-U delay measurement
ZTE also proposed to measure F1-U delay as similar for what we are doing between UPF and NG-RAN, by introducing PDCP sending time stamp into DL USER DATA frame.
Per QoS Flow per UE QoS Monitoring is defined in 3GPP TS 23.501,and includes two mechanism, one mechanism is for the NG-RAN and the PSA UPF are time synchronized case, and the other is for the NG-RAN and the PSA UPF are not time synchronized case. The difference between these two approaches is well illustrated in the following figure1 included in the contribution[2]. 




Figure1 :  UPF and NG-RAN time synchronized (left) and not synchronized (right)
Since NG-RAN calculates the one way NG-U delay based on the time it receives the downlink packet and the sending time stamp contained in the GTP-U header of the downlink packet. Similarly, in order to measure F1-U delay, the CU-UP can include UP sending time stamp of the packet in F1-U extension header, and then DU calculates the one way downlink F1-U delay based on the time it receives the downlink packet and the CU-UP sending time information of the concerned packet.
Proposal 1: In order to calculate F1-U delay, it is propose to introduce PDCP sending time stamp into DL USER DATA frame.
Question 4: Do you think we should extend NG-U delay measurement mechanism (defined by SA2) and specify over to the F1-U or Xn-U?
	Company
	Yes/No
	Comments

	Intel
	No
	Can be left up to implemention but open if there are many supports.

	Huawei
	No
	Although this is good to have, as per the agreement during study phase, RAN3 agreed to use the average per DRB per UE F1-U delay defined in TS 28.552 to reflect the per 5QI per UE F1-U delay. So, we would like to follow our agreement in stuy phase.

	Ericsson
	No
	In line with Huawei

	ZTE
	YES
	The method of calculating the f1-u delay at CU-UP defined in the current specification is not quite clear and accurate, e.g. the f1-u measured delay defined in TS28.552 by the time when receiving DDDS frame, minus time when sending the same packet to gNB-DU, minus feedback delay time in gNB-DU.  It is a better choice to measure such fronthaul delay by extending NG-U delay measurement mechanism (defined by SA2) and specify over to the F1-U or Xn-U.

	Qualcomm
	No
	Nice to have. Considering the completion time of R16, this could be defined in the future release.



1 yes, 4 no. 
[bookmark: _Hlk33653897]Proposal 4: Introducing PDCP sending time stamp into DL USER DATA frame is not sought in Rel-16.


3		Summary
Based on discussions and companies’ views, the following are proposed.
Proposal 1.1: For QoS monitoring configuration, add the IE as proposed by Intel into the QoS Flow Level QoS Parameters IE while removing referencing to TS 23.501 in the semtantics for NG/Xn/F1/E1AP.
Proposal 1.2: NG-RAN to always include Uu delay result (either UL or DL or both) when sending a monitoring response packet to the UPF over NG-U.
Proposal 1.3: FFS whether “D1” (Average UL PDCP queueing delay) from the UE should be reported to CU-UP by CU-CP.
Proposal 2: FFS whether CU-CP should configure a delay measurement period to CU-UP and DU.
Proposal 3: Polling from CU-UP for delay measurement reporting (from DU or CU-CP) is not sought in Rel-16.
Proposal 4: Introducing PDCP sending time stamp into DL USER DATA frame is not sought in Rel-16.

As a result, the followings are proposed to be captured into the Chairman’s note. 
Agreement
NG-RAN (CU-UP if CP-UP separated) always includes RAN part of the delay (either UL or DL or both) when sending a monitoring response packet to the UPF over NG-U.
CU-CP configures QoS monitoring to CU-UP and DU. DU reports the DU part of RAN delay to CU-UP via F1-U/Xn-U. 
FFS whether CU-CP should configure a delay measurement period to CU-UP and DU. FFS whether “D1” (Average UL PDCP queueing delay) from the UE is also reported to CU-UP by CU-CP via E1AP.
Polling from CU-UP for delay measurement reporting (from DU or CU-CP) is not sought in Rel-16. Introducing PDCP sending time stamp into DL USER DATA frame is not sought in Rel-16.
Propose to agree the following:
R3-200485 Rev in R3-201366 CR for NGAP 38.413
R3-200486 Rev in R3-201367 CR for NG-U 38.415
R3-200487 Rev in R3-201368 CR for XnAP 38.423
R3-200488 Rev in R3-201369 CR for F1AP 38.473
R3-200489 Rev in R3-201370 CR for E1AP 38.463
R3-200561 Rev in R3-201371 CR for Xn-U 38.425
[bookmark: _GoBack]R3-201101 Rev in R3-201372 LS Out

4		Reference
	8.3.2. QoS Monitoring for URLLC
Previous LSsin: R3-196437, R3-196415, R3-196431, noted
Previous summary of offline disc in R3-197789, noted
Support the information over NG-U for per-packet delay measurement only for the case when NG-RAN and UPF are not time synchronized, based on the understanding that the information required for this mechanism works even if NG-RAN and UPF are time synchronized, and the UPF knowing it is time synchronized to the NG-RAN can calculate DL delay (T2-T1) and UL delay (T4-T3) separately between NG-RAN and UPF, instead of calculating RTT by (T4-T1) - (T3-T2).
To be continued, based on the understanding that NG-RAN has only average delay over Uu and reporting average Uu delay may have impacts on E1 and F1 to measure F1-U delay and also to gather measurement result provided from the UE. 
Per QoS flow monitoring configuration from SMF over NG-RAN will be based on R3-197477, R3-197478, R3-197479 (withdrawn). 
Support of GTP-U headers by the PDU Session Container GTP-U extension header over NG-U will be based on R3-197504 (withdrawn).
To be continued…

	R3-200484
	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	discussion
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	CR0012r, TS 38.415 v15.2.0, Rel-16, Cat. B
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	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	CR0310r, TS 38.423 v16.0.0, Rel-16, Cat. B
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	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	CR0530r, TS 38.473 v16.0.0, Rel-16, Cat. B


	R3-200489
	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	CR0481r, TS 38.463 v16.0.0, Rel-16, Cat. B


	R3-200491
	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	LS out


	R3-200561
	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	CR0105r, TS 38.425 v15.6.0, Rel-16, Cat. B


	R3-200609
	Discussion on F1-U delay measurment for QoS monitoring for URLLC (ZTE)
	discussion


	R3-200610
	CR for NR-U delay measurement to TS38.425 (ZTE)
	CR0106r, TS 38.425 v15.6.0, Rel-16, Cat. B


	R3-201094
	QoS monitoring support for URLLC (Intel Corporation)
 
	discussion


	R3-201095
	(TP for NR_SON_MDT for TS 38.413): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201096
	(TP for NR_SON_MDT for TS 38.423): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201097
	(TP for NR_SON_MDT for TS 38.463): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201098
	(TP for NR_SON_MDT for TS 38.473): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201099
	(TP for NR_SON_MDT for TS 38.415): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201100
	(TP for NR_SON_MDT for TS 38.425): QoS monitoring for URLLC (Intel Corporation)
	other


	R3-201101
	[Draft] Reply LS on QoS monitoring for URLLC (Intel Corporation)
	LS out


	R3-200490
	E2E delay measurement for Qos monitoring for URLLC (Huawei)
	CR0311r, TS 38.423 v16.0.0, Rel-16, Cat. B
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-  whether to specify “monitoring request type”? (Between UE and UPF, Between NG-RAN and UPF – HW)
- semantics in tabular: ref to TS 23.501?
- UP: poll & send measurement result to node hosting NR PDCP? (Intel)
- merge as needed; check details
- draft reply LS
- revs if needed
(Intel)
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