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Abstract: This contribution proposes an update to remove errors in sol#68.
1 Discussion
Last meeting some changes to sol#68 were agreed. This contribution is intended to solve the errors.

1)

There is a duplicate in Table 6.68.2-1: packet drop and/or packet delay measurement per QFI or GTP level

2)

NOTE 3 in the same table mentions:

Refer clause 5.1 of TS 28.552 [19] for the performance measurement in NG-RAN and clause 5.4 1 of TS 28.552 [19] for the performance measurement in UPF. In addition, Annex A of TS 28.552 [19] describes various performance measurements, especially, Annex A.61 “Monitoring of one way delay between PSA UPF and NG-RAN” indicates that the measurements on the one way DL and UL delay between PSA UPF and NG-RAN can be used to evaluate and optimize the DL and UL user plane delay performance between 5GC and NG-RAN.

In Note 3 measurements are mentioned especially in an appendix. Exactly if the RAN measurement is to be used is not deemed fully clear and might be reviewed in normative phase
Whether the mentioned RAN measurements are needed or even available per UE will be looked into in normative phase
3)
Since measurements are increasing the load in the entities performing them, it is important to restrict the use. 
This Analytics ID shall not require more frequent measurements than already defined (if any restrictions are defined e.g. in QoS monitoring). Following NOTE is added:


The NWDAF actions will not activate the measurements for QoS Monitoring. When QoS Monitoring is activated the measurements are triggered according to existing procedures. When QoS Monitoring is not activated SMF may per configuration activate measurements for QoS Monitoring at least at the same time as it requests Analytics.
4)

In Table 6.68.2-32: the information related to PDU Session established with redundant transmission it shall not be “Ratio of successful redundant transmission setup” in last row. Rather only “redundant transmission setup”

5)

Fixed the output in Table 6.68.3-1: Redundant Transmission Experience statistics
2 Text Proposal

It is proposed the following changes to TR 23.700-91.
* * * * Changes * * * *

6.68
Solution #68: NWDAF assistance to support UP optimization

6.68.1
Description

The solution addresses Key Issue #10: NWDAF Assisted UP Optimization.

It supports the efficient UP resource usage, especially for URLLC service, with Redundant Transmission Experience related analytics.

As described in clause 5.33.2.2 of TS 23.501 [2], the SMF decided that redundant transmission shall be performed based on authorized 5QI, NG-RAN node capability and/or operator configuration, the SMF informs the PSA UPF and NG-RAN to perform redundant transmission via N4 interface and N2 information accordingly.

This solution provides Redundant Transmission Experience related analytics from NWDAF to SMF, and it may have an effect on operator's policy configured in SMF to support efficiently redundant transmission for URLLC service, i.e. to determine redundant transmission shall be performed, or (if it has been activated) shall be stopped.

NWDAF supporting Redundant Transmission Experience related analytics shall be able to

-
collect UE mobility related information from NFs (e.g. AMF, AF) and OAM;

-
collect the same performance measurement from OAM as for the Analytics ID user data congestion;

-
collect packet drop and/or packet delay measurement from NFs (e.g. UPF) and/or OAM;

-
collect efficiency information on redundant transmission from NFs (e.g. UPF) and OAM;

-
collect the information related to PDU Session established with redundant transmission from NF (e.g. SMF) and OAM;

-
perform data analytics to provide Redundant Transmission Experience statistics or predictions.
The service consumer may be a NF (e.g. SMF).

The consumer of these analytics may indicate in the request:

-
Analytics ID = "Redundant Transmission Experience ".

-
The Target of Analytics Reporting can be a single UE, any UE, or a group of UEs.

-
Analytics Filter Information optionally containing:

-
Area of Interest;

-
S-NSSAI;

-
DNN.

-
An Analytics target period indicates the time period over which the statistics or predictions are requested.
6.68.2
Input Data

The NWDAF supporting data analytics on Redundant Transmission Experience shall be able to collect UE mobility information from OAM, 5GC and AFs, and service data from AF, as described in clause 6.7.2.2 of TS 23.288 [5]. In addition, it shall be able to collect the information for PDU session which is established with redundant transmission from NF and OAM. UE mobility information is already specified in TS 23.288 [5] Table 6.7.2.2.-1 and service data from AF related to UE mobility in TS 23.288 [5] Table 6.7.2.2-2. Performance measurement on user data congestion is already specified in TS 23.288 [5] Table 6.8.2-1.

Additionally, this solution collects the following input according to existing measurements defined in clause 5.33.3 QoS Monitoring to Assist URLLC Service of TS 23.501 [2].

Table 6.68.2-1: packet drop and/or packet delay measurement per QFI or GTP level
	Information
	Source
	Description

	UL/DL packet drop GTP
	OAM (NOTE 3)

	UL/DL packet drop rate measurement on GTP path on N3



	UL/DL packet delay
	UPF (NOTE 2)

	End-to-End measurements from UE to UPF

	UL/DL packet delay GTP
	OAM (NOTE 3)

	UL/DL packet delay measurement round trip on GTP path on N3 

	NOTE 1:
The information of Table 6.68.2-1 is provided both as the base to compare with the redundant transmission performance as well as when redundant transmission is enabled.

NOTE 2:
As TS 23.288 [5], how NWDAF collects the information from UPF is not defined in this solution.
NOTE 3:
Refer clause 5.1 of TS 28.552 [19] for the performance measurement in NG-RAN and clause 5.4 1 of TS 28.552 [19] for the performance measurement in UPF. In addition, Annex A of TS 28.552 [19] describes various performance measurements, especially, Annex A.61 "Monitoring of one way delay between PSA UPF and NG-RAN" indicates that the measurements on the one way DL and UL delay between PSA UPF and NG-RAN can be used to evaluate and optimize the DL and UL user plane delay performance between 5GC and NG-RAN. Whether the mentioned RAN measurements are needed or even available per UE will be looked into in normative phase.
NOTE 4:  The NWDAF actions will not activate the measurements for QoS Monitoring. When QoS Monitoring is activated the measurements are triggered according to existing procedures. When QoS Monitoring is not activated SMF may per configuration activate measurements for QoS Monitoring at least at the same time as it requests Analytics.


Table 6.68.2-2: the information related to PDU Session established with redundant transmission

	Information
	Source
	Description

	DNN
	SMF
	Data Network Name associated for URLLC service

	UP with redundant transmission
	SMF
	Redundant transmission setup


6.68.3
Output Analytics

The NWDAF supporting data analytics on Redundant Transmission Experience shall be able to provide Redundant Transmission Experience analytics, to consumer NF (e.g. SMF).

Table 6.68.3-1: Redundant Transmission Experience statistics

	Information
	Description

	UE group ID or UE ID, any UE
	Identifies a UE, any UE, or a group of UEs 

	DNN
	Data Network Name associated for URLLC service

	Spatial validity
	Area where the Redundant Transmission Experience applies.

If Area of Interest information was provided in the request or subscription, spatial validity should be the requested Area of Interest.

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot (average and variance)

	> Redundant Transmission Experience
	Redundant Transmission Experience value

	>> Ratio
	Percentage on which UE, any UE, or UE group efficiently use the PDU session with redundant transmission.


Table 6.68.3-2: Redundant Transmission Experience predictions

	Information
	Description

	UE group ID or UE ID, any UE
	Identifies an UE or, any UE, a group of UEs 

	DNN
	Data Network Name associated for URLLC service

	Spatial validity
	Area where the estimated Redundant Transmission Experience applies.

If Area of Interest information was provided in the request or subscription, spatial validity should be the requested Area of Interest.

	Time slot entry (1..max)
	List of predicted time slots

	  >Time slot start
	Time slot start time within the Analytics target period

	  > Duration
	Duration of the time slot 

	  > Redundant Transmission Experience 
	Predicted Redundant Transmission Experience value during the Analytics target period

	    >> Ratio 
	Percentage on which the UE, any UE, or UE group may efficiently use the PDU session with redundant transmission.

	    >> Confidence
	Confidence of this prediction


6.68.4
Procedures

6.68.4.1
Analytics Procedure

Figure 6.68.4.1-1 shows the analytics procedure. The NWDAF can provide analytics, in the form of statistics or predictions or both, to another NF.
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Figure 6.68.4.1-1: "Redundant Transmission Experience" analytics provided to an NF
1.
The NF sends a request to the NWDAF for analytics on a specific UE, any UE, or a group of UEs, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. The NF can request statistics or predictions or both. The type of analytics is set to Redundant Transmission Experience. The NF provides the UE id or Internal Group ID in the Target of Analytics Reporting. Analytics Filter Information optionally contains DNN, S-NSSAI, Area of Interest, etc.
2.
If the request is authorized, and in order to provide the requested analytics, the NWDAF may subscribe to events with all the serving AMFs for notification of location changes, and may subscribe to events with SMFs serving PDU Session on URLLC service for notification of redundant transmission related information.


The NWDAF subscribes the service data from AF(s) by invoking Naf_EventExposure_Subscribe service or Nnef_EventExposure_Subscribe (if via NEF).


The NWDAF collects UE mobility information, packet measurement information and/or redundant transmission related information from OAM, following the procedure captured in clause 6.2.3.2 of TS 23.288 [5].

NOTE:
The NWDAF determines the AMF serving the UE, any UE, or the group of UEs as described in clause 6.2.2.1 of TS 23.288 [5].

This step may be skipped when e.g. the NWDAF already has the requested analytics available.

3.
The NWDAF derives requested analytics.

4.
The NWDAF provide requested UE Presence Pattern analytics to the NF, using either the Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.

5-7. If at step 1, the NF has subscribed to receive notifications for Redundant Transmission Experience analytics, after receiving event notification from the AMFs, AFs and OAM subscribed by NWDAF in step 2, the NWDAF may generate new analytics and provide them to the NF.
If a service consumer is SMF, the Redundant Transmission Experience analytics can be used to make decision if that redundant transmission shall be performed or (if activated) shall be stopped regarding the PDU session for URLLC service.

6.68.5
Impacts on services, entities and interfaces

SMF:

-
get information from NWDAF to make decision how to support efficiently redundant transmission for URLLC service, i.e.

(1)
to determine redundant transmission shall be performed.

(2)
to determine redundant transmission shall be stopped if has been activated.

NWDAF:

-
perform Redundant Transmission Experience statics and predictions.

-
Consume UL/DL packet drops and packet delay

-
Consume UL/DL packet drop and successful packet transmission on redundant transmission

* * * * End changes * * * *
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