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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
S5-233839 (S2-2304067) LS for improved KPIs involving end-to-end data volume transfer time analytics.
[2]
3GPP TS 28.554 “5G end to end Key Performance Indicators (KPI)”

[3]
3GPP TS 28.552 “5G Performance measurements”

[4]
3GPP TS 38.415: “NG-RAN; PDU session user plane protocol”.
3
Rationale
SA5 received an LS [1] from SA2 for improved KPIs involving end-to-end data volume transfer time analytics. In this LS, SA2 asks whether SA5 can support per UE measurements for RAN part UL/DL delay and UL/DL delay between PSA_UPF and UE, specifically:
a)
SA2 kindly asks SA5 to evaluate and inform SA2 about the possibility of further evolving the RAN part uplink and downlink delay and information related to the average uplink/downlink packet delay between PSA_UPF and UE to pertain to specific UE of interest, possibly via MDT or other means available to SA5.

b)
If the answer to a) is no, SA2 kindly asks SA5 to comment whether other available or to-be-developed KPIs should be used to provide the per specific UE RAN delay and the per specific UE to PSA_UPF UL/DL delay values.

This DP discusses the following:
· the possible ways to support per UE measurements for RAN part UL/DL delay and UL/DL packet delay between PSA_UPF and UE, and give recommendations for the way forward.
· the proposal for replying to SA2 LS.
4
Discussion

4.1
Discussion on RAN part uplink and downlink delay

The RAN part uplink and downlink delay, i.e., the integrated downlink delay in RAN and the integrated uplink delay in RAN are defined in TS 28.554 [2], are calculated based on the following performance measurements defined in TS 28.552 [3]:
· Average UL/DL delay air-interface optionally split into flows and slices (see clauses 5.1.1.1.1 and 5.1.1.1.3 of TS 28.552 [3]);
· Average UL/DL delay in gNB-DU optionally split into flows and slices  (see clauses 5.1.1.1.4 and 5.1.3.3.3
of TS 28.552 [3]);
· Average (DL) delay on F1-U optionally split into flows and slices (see clause 5.1.3.3.2 of TS 28.552 [3]);
· Average UL/DL delay witin the gNB-CU-UP optionally split into flows and slices (see clauses 5.1.1.1.5, and 5.1.3.3.1 of TS 28.552 [3]).
These measurements are not defined at a UE level yet, therefore the integrated delays in RAN cannot be calculated per UE so far.

To support per UE measurements for RAN part uplink and downlink delay, the following need to be considered:
·  As the per UE measurements need to be correlated by NWDAF, therefore identifier of the UE level measurements needs to be correlatable by 5GC. 

·  One UE may have multiple QoS flows, therefore the UE level measurements need to be counted and reported for each QoS flow.

With these considerations, there are a couple of options to support per UE measurements for RAN part uplink and downlink delay:   
1.    Collect the UE level delay measurements by PM
1.1 Enhance the existing measurements for the delay for each segment in RAN with a new subcounter per PDU session and per QoS Flow.
The subcounter is further broken down to PDU session level instead of UE level, as one UE may have multiple PDU sessions at the same time.

The QoS flow can be identified by QoS Flow Identifier.

Based on these subcounters, the integrated RAN part uplink and downlink delay per UE (per PDU session per QoS flow) can be calculated and defined by new measurements for KPIs.
1.2 Define new performance measurements for UL/DL integrated delay between NG-RAN and UE with subcounter per PDU session and Per QoS flow.
In this option, the performance measurements for the delay of each segment in RAN are not changed, however new measurements are defined for UL/DL integrated delay between NG-RAN and UE. The measurements are to be calculated based on the delay measurement result (see TS 38.415 [4]) reported by the gNB-CU-UP to UPF to support QoS monitoring for URLLC. The example of definition for UE level average integrated DL delay between NG-RAN and UE can be:
Average DL delay between NG-RAN and UE - UE level
a)
This measurement provides the average DL packet delay between NG-RAN and UE for a UE, which is the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface. This measurement is calculated per PDU session and per QoS flow.
b)
DER (n=1).

c)
The measurement is obtained by the following method: 


The gNB performs the GTP PDU packet delay measurement for QoS monitoring per the GTP PDU monitoring packets received from UPF, and records the following time stamps and information included in the GTP-U header of each GTP PDU monitoring response packet (packet i) sent to UPF (see 23.501 [4] and 38.415 [31]):

-
The DL Delay Result from NG-RAN to UE indicating the downlink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu interface (see 38.415 [31], and the DL Delay Result is denoted by[image: image2.png]DRdl



 in the present document);
-
The PDU session id and QoS flow identifier associated with the GTP PDU monitoring response packet.


The gNB takes the mathmetic average of the [image: image4.png]DRdl



.

d)
Each measurement is an integer representing the average delay * 100.
e)
DRB.DelayDlNgranUeMean.PSI.QFI, 

Where PSI represents the PDU session id, and QFI represents the QoS flow identifier.

f)
NRCellCU (for non-split and 2-split scenario);
GNBCUUPFunction (for 3-split scenario).

g)
Valid for packet switched traffic.

h)
5GS.

2.    Collect the UE level delay measurements by MDT
In this option, either the measurements for the average UL/DL delay for each segment in RAN, or the measurements for the average UL/DL integrated delay between NG-RAN and UE are collected by MDT.

The MDT session can be activated from 5GC (e.g., UDM, AMF or SMF), and Trace Control and Configuration parameters containing the target measurements (and reporting conditions) are propagated to gNB (gNB-CU-CP and gNB-CU-UP). 

The measurements need to be counted and reported by the gNB per PDU session per QoS flow in each MDT record. The AMF may need to report the SUPI or IMEISV of the UE for the MDT session to enable the correlation of the MDT reports.
The pros and cons of each option are captured in the table below:

	Options
	Pros
	Cons
	Remarks

	Option 1 (PM)
	Minimum  change to the existing specs, no new signaling or message is needed. 

No dependency on other WGs.
	The subcounter identifier (PDU session id and QoS flow identifier) is ephemeral, and will change after the PDU session and QoS flow is gone.

The subcounter cannot be selectively collected by the management system (or a human operator) due to lacking the knowledge about PDU session id and QoS flow identifier. That means the management system (or human operator) can only request to collect all the subcounters for all PDU sessions and QoS flows. However NWDAF can act as a consumer to consume PM MnS (using PM job) to selectivly collect subcounters for specific PDU session ids and QoS flow identifiers, as NWDAF knows the PDU session id and QoS flow identifier to be analyzed.
	NWDAF is about providing the near-real-time analysis to optimize the QoS for each UE via control plane within the lifecycle of the PDU session and QoS flow. Therefore the ephemeral identifier has no issue to support the NWDAF use case.

	Option 2 (MDT)
	The measurements can be correlated with SUPI or IMEISV, and a specific UE can be selected to collect the measurements by MDT job (using IMSI or IMEISV).


	1. Specific procedures for these measurements are needed, as some measurements are counted by gNB-DU and some are counted by gNB-CU-UP.  

2. MDT needs to be activated between gNB-CU-CP and gNB-CU-UP, which is new and needs to be supported by RAN3.

3. These measurements need to be defined in some spec anyway (in RAN spec or SA5 spec?).
	


4.2
Discussion on UL/DL packet delay between PSA_UPF and UE

The measurements for average UL/DL packet delay between PSA_UPF and UE are defined in TS 28.552 [2] (clauses 5.4.9.1.1 and 5.4.9.2.1), are calculated by UPF based on the packet delay of each monitored GTP packet. The measurements are aggregated to UPF level for each S-NSSAI, and are not reported for each UE so far.
As the UPF does not know the IMSI or IMEISV, however identifier of the measurements reported by UPF needs be correlatable by NWDAF.

Options to support per UE measurements for UL/DL packet delay between PSA_UPF and UE:

1. Collect the UE level delay between PSA_UPF and UE by PM
1.1 Enhance the existing measurements for the delay for average UL/DL packet delay between PSA_UPF and UE with a new subcounter per N4 session and per QoS Flow.
The subcounter is further broken down to N4 session level instead of UE level, as one UE may have multiple N4 sessions at the same time.

The QoS flow can be identified by QoS Flow Identifier.

1.2 Define new UE level performance measurements for UL/DL integrated delay between NG-RAN and UE on SMF (instead of UPF), because SMF can instruct the UPF to measure the delay and report back to SMF for QoS monitoring for URLLC (see clause 4.4 of TS 23.502 [5]).

The new performance measurements can be defined with subcounter per UE per QoS flow, where the UE is identified by SUPI or IMEISV, and the QoS flow is identified by QoS flow identifier.
2.   Collect the UE level delay between PSA_UPF and UE by MDT
In this option, the MDT session can be activated from 5GC control plane (e.g., UDM, AMF or SMF), and Trace Control and Configuration parameters containing the target measurements (and reporting conditions) are propagated to SMF/UPF. 

The measurements need to be counted and reported by the SMF/UPF for each session (PDU session for SMF or N4 session for UPF) and each QoS flow in the MDT record. The SMF may need to report the SUPI or IMEISV of the UE for the MDT session to enable the correlation of the MDT reports.

The pros and cons of each option are captured in the table below:

	Options
	Pros
	Cons
	Remarks

	Option 1 (PM)
	1.1 Enhance the existing measurements counted by UPF
	No new signaling or message is needed. 

No dependency on other WGs.
	The subcounter identifier (N4 session id and QoS flow identifier) is ephemeral, and will change after the N4 session and QoS flow is gone.

The subcounter cannot be selectively collected by the management system (or a human operator) due to lacking the knowledge about N4 session id and QoS flow identifier.. That means the management system (or human operator) can only request to collect all the subcounters for all N4 sessions and QoS flows. However NWDAF can act as a consumer to consume PM MnS (using PM job) to selectivly collect subcounters for specific N4 session ids and QoS flow identifiers, as NWDAF knows the N4 session id and QoS flow identifier to be analyzed.
	NWDAF is about providing the near-real-time analysis to optimize the QoS for each UE via control plane within the lifecycle of the N4 session and QoS flow. Therefore the ephemeral identifier has no issue to support the NWDAF use case.

	
	1.2 Define new measurements on SMF
	No new signaling or message is needed. 

No dependency on other WGs.

The subcounter can be identified by SUPI/IMEISV and QoS flow Id, and the UE can be selected by the PM job.
	New measurements are defined.
	

	Option 2 (MDT)
	The measurements can be correlated with SUPI or IMEISV, and a specific UE can be selected to collect the measurements by MDT job (using IMSI or IMEISV). 
	 1. Specific procedures for these measurements are needed, for example for AMF/SMF to report the IMSI/IMEISV to correlate with the MDT reports provided by UPF.  

2. These measurements need to be defined in some spec, perhaps in collaboration with SA2.
	


5
Proposal
Although not currently supported, it is clear that the per UE measurements for the RAN part UL/DL delay and UL/DL delay between PSA_UPF and UE can be supported by SA5 by the options discussed in the section above. 
Therefore it is proposed to:

1.  continue discussing the options listed above until an option is agreed as the way forward;

2.
reply to SA2 LS with the following message:

- 
confirmation that SA5 would like to support per UE measurements for the RAN part UL/DL delay and UL/DL delay between PSA_UPF and UE, specifically,

-
SA5 is discussing the options (i.e., PM or MDT) to support these per UE measurements.

-
SA5 will inform SA2 when these per UE measurements will be supported by SA5 specs. 
