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Abstract of the contribution: This paper discusses Solution#29 update by resolving Editor's notes.
1. Discussion
There are some Editor's notes need to be resolved in Solution#29 of TR 23.786. This paper proposes to resolve the Editor's notes.
[EN#1] 

Editor's note: Detail of parameters included in the request from the V2X Application Server such as QoS requirements (e.g. 5QI, threshold, etc) and time information are FFS.

[1]
The V2X Application Server (V2X AS) provides "5QI" as QoS requirements when requesting analytics information regarding potential QoS change. 
It is assumed that the 5QI provided by the V2X AS is standardized 5QI value or an operator defined value that the operator knows exactly what it means. Therefore, the related QoS characteristics, i.e. QoS Characteristics and the corresponding QoS Characteristics values (e.g. PDB=5ms, PER=10-5 for 5QI=85), are already determined as shown in Table 5.7.4-1 (Standardized 5QI to QoS characteristics mapping) of TS 23.501 or set by the operator. 
In this solution, the QoS Characteristics values are considered as threshold/criteria to determine that QoS cannot be met.
The V2X AS can determine the 5QIs and the QoS characteristics it needs to provide as input to the QoS change notification service based on SLA with the operator which authorizes the V2X AS to use certain 5QIs and to use the QoS change notification service only for these.
When a 5QI requires additional QoS characteristics, like the GFBR, these shall be added (it can be harder to have the same 5QI if the rates are different) as QoS requirements.
In addition, when a 5QI requires non-default QoS Characteristics value(s) for the 5QI, these shall be added as QoS requirements.

The ARP may also be provided as QoS requirements to NWDAF.

The S-NSSAI of the relevant slice may also be indicated as QoS requirements to NWDAF.
[2]
Time information can be optionally provided in the request from the V2X AS.

The time information indicates the estimated time window for the potential QoS change notification which is needed for the specific applications the V2X Application Server serves. If not provided, the NWDAF uses a default value set by the operator.
[3] Confidence level threshold can be optionally provided in the request from the V2X AS.
The confidence level threshold indicates a level of certainty that potential QoS change can happen (e.g. QoS cannot be met). If provided, the NWDAF considers the provided value to detect potential QoS change. If not provided, the NWDAF uses a default value set by the operator. 
Example: the V2X AS needs to know when the confidence level falls below 80%, then it indicates 80 in confidence level. (assuming the range is 1-100)
[4] Number of UEs can be optionally provided in the request from the V2X AS.
The number of UEs indicates that the request is for how many UEs. If not provided, its value is 1.
[5] The V2X AS can include multiple sets of parameters in order to provide different combinations of "Location information" and "Time information" when requesting analytics information regarding potential QoS change. That is, one request may include multiple sets of parameters to reflect different timescales that may be useful to the V2X AS for monitoring for a path of interest.
[EN#2]
Editor's note: How the NWDAF uses Geographical Area(s) to collect data is FFS (e.g. using it as is or whether any mapping is needed into e.g. cell ID(s)).
[1]
It is proposed for NWDAF to use the Geographical Area(s) by mapping it onto 5GS coordinates (e.g. cell ID(s)) in order to collect data from OAM. 
However this needs validation/discussion with other WIs (e,g, if NEF can do this mapping then the NWDAF needs not doing it). 
[EN#3]
Editor's note: How the NWDAF detects "potential QoS change" is FFS, related to detail of parameters included in the request from the V2X Application Server.

[1]
As described in [EN#1] above, for the target 5QI (i.e. one of standardized 5QI values or one of operator defined 5QI values), the NWDAF can know QoS Characteristics and the corresponding values (i.e. threshold/criteria). The NWDAF can detect "potential QoS change" based on the QoS Characteristics values for the target 5QI by checking whether QoS for the 5QI goes below the QoS characteristics value in any cell for the time the UE is expected to be in the cell, based on the statistics of the 5QI obtained from OAM.
[EN#4] & [EN#5]
Editor's note: How the V2X AF aggregates potential QoS changes notifications for multiple UEs is FFS.
Editor's note: How the geographic area is derived from the individual UE specific path(s) and how to take the different time information into account are FFS.

[1]
The V2X AS is able to generate a request for analytics information regarding potential QoS change for multiple UEs.
The V2X AS may issue a request based on local decision if it needs a map of the QoS available over an entire network of roads within a certain time window for a certain number of potential users. Or it may collect specific requests from UEs and summarize them to optimise the # of requests outstanding. In other words, the V2X AS request are in general independent from a specific UE request.
 
Figure 1 shows a simple example related to a merged request for multiple UEs. 

1)
UE#1, UE#2 and UE#3 are about to drive along the same path by using the same V2X service. So, these UEs provide the information on V2X service, path, path start time and QoS requirements to the V2X AS about the same time. 
2)
The V2X AS determines to generate a single request for these UEs based on the information provided by these UEs.
3)
The V2X AS sets the parameters included in the request appropriately to cover the information provided by these UEs. "Location information" is set by considering the path information from these UEs and "Time information" is set by considering the estimated time window for the potential QoS change notification.
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Figure 1: Example for a single request for multiple UEs from the V2X Application Server
Obviously, the V2X AS can generate and send a request for analytics information regarding potential QoS change for a single UE to the NEF.

Whether a request is generated for a UE or multiple UEs, and how to set the parameters included in the request are up to the V2X Application Server implementation and out of the scope of 3GPP.
The V2X AS does not have to provide any information related to UE identifier(s) (e.g. GPSI(s)) in the request.
The NWDAF does not have to get noticed or differentiate whether the request from the V2X AS is for a single UE or multiple UEs. The V2X AS however can ask a QoS change notification for a number of UEs. The NWDAF may provide feedback by indicating confidence level for all these UEs is below threshold, but above threshold for a smaller number of UEs.
[2]
For the case that the V2X AS sends a request regarding potential QoS change for multiple UEs as explained above, when the V2X AS gets a notification about potential QoS change including an indication of the geographic area where QoS change is likely to happen, the V2X AS may perform V2X application adjustment with every UE corresponding to the request regarding potential QoS change.
2. Proposal
Annex shows the proposed changes to Solution#29 for your convenience.

S2-1903316 is a CR to TR 23.786 to update Solution#29.
Annex: Proposed changes to Solution #29
♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥
6.29
Solution #29: Potential QoS change notification to assist Application Adjustment

6.29.1
Functional Description

This solution corresponds to the Key Issue #15 "Enhancements to assist Application Adjustment".

The proposed solution reuses the mechanism defined in TS 23.288 [23] as much as possible. The basic principles of this solution are the following:

(1) V2X Application Server requests analytics information regarding potential QoS change in a geographic area via NEF. The request includes the following parameters:

-
Analytic ID = "Potential QoS change".

-
Analytic Filter Information:

-
QoS requirements:
-
5QI
-
Additional QoS Characteristics and the corresponding value (conditional, i.e. it is needed for GBR 5QIs to know the GFBR)
-
For non-default QoS Characteristics value, QoS Characteristics and the corresponding value (optional)
-
ARP (optional)
-
S-NSSAI (optional)
NOTE 1:
The V2X Application Server can determine the 5QIs and the QoS characteristics it needs to provide as input to the QoS change notification service based on SLA with the operator which authorizes the V2X Application Server to use certain 5QIs and to use the QoS change notification service only for these. The 5QI provided by the V2X Application Server is one of standardized 5QI values or one that the operator defines.
-
Location information: 
-
The location information indicates a path of interest and is a form of Geographical Area(s), e.g. geographical coordinates or a polygon describing an area.

NOTE 2:
The location information could reflect a list of waypoints.
-
Time information (optional):

-
The time information indicates the estimated time window for the potential QoS change notification which is needed for the specific applications the V2X Application Server serves. If not provided, the NWDAF uses a default value set by the operator.
-
Confidence level threshold (optional):
-
The confidence level threshold indicates a level of certainty that potential QoS change can happen (e.g. QoS cannot be met). If provided, the NWDAF considers the provided value to detect potential QoS change. If not provided, the NWDAF uses a default value set by the operator.
-
Number of UEs (optional):
-
The number of UEs indicates that the request is for how many UEs. If not provided, its value is 1.
-
Other parameters defined in clause 6.1.3 of TS 23.288 [23] such as Observation period can be also contained.
NOTE 3:
A new Analytic ID "Potential QoS change" needs to be defined for this solution.

NOTE 4:
It is assumed that the V2X Application Server makes a request and sets the parameters included in the request by considering notification timing, e.g. how early is the notification expected to be returned to the V2X Application Server so the application has time to adapt.
(2) Based on the request from the V2X Application Server, the NEF interacts with NWDAF to request analytics information.
NOTE 5:
Whether any mapping of parameters included in the request from the V2X Application Server to information used by the 3GPP system can be discussed in the normative phase.
(3) The NWDAF collects data from OAM. In order to collect data from OAM, the NWDAF uses the Geographical Area(s) in the request received in (2) by mapping it onto 5GS coordinates (e.g. cell ID(s)).

NOTE 6: 
Whether NEF instead of NWDAF performs mapping the Geographical Area(s) onto 5GS coordinates (e.g. cell ID(s)) can be discussed in the normative phase.
(4) The NWDAF provides analytic feedback, i.e. notification of potential QoS change, to the V2X Application Server via the NEF. The analytic feedback contains the following information:

-
Information on the geographic area and the time where and when a QoS change is likely to happen. 
-
Confidence level (optional): 
-
The confidence level that QoS cannot be met for the number of UEs, if the number of UEs is provided in the request as described in (1).
-
Other parameters for analytic feedback defined in clause 6.1.3 of TS 23.288 [23] can be also contained.

The potential QoS change detected by the NWDAF may be based on the data from OAM, e.g. average UL/DL throughput, DRB accessibility/retainability, etc, for the relevant 5QI(s) defined in TS 28.552 [24], and parameters in the request from the V2X Application Server described in (1). Data collected from other NFs can be used as well.
In this solution, the QoS Characteristics values are considered as threshold/criteria to determine that QoS cannot be met. The NWDAF can detect "potential QoS change" based on the QoS Characteristics values for the target 5QI by checking whether QoS for the 5QI goes below the QoS Characteristics value in any cell over the requested time window and at the requested confidence level based on the statistics of the 5QI obtained from OAM and other information. OAM information may also include planned or unplanned outages detection and other information that is not in scope for 3GPP to discuss in detail.

NOTE 7:
Data collected per 5QI not yet defined but will be defined in Rel-16 by other WGs such as SA5, RAN WGs can be used to detect potential QoS change.

NOTE 8:
Whether other NF than NWDAF (e.g. PCF) provides notification of potential QoS change can be discussed in the normative phase.

6.29.2
Procedures

In this clause, the proposed procedure is related to continuous reporting based on operator configuration, however one-time reporting can be also used.
Figure 6.29.2-1 depicts a procedure for potential QoS change notification to assist Application Adjustment. Figure 6.29.2-1 shows the interaction between V2X Application Server and NWDAF performed via the NEF.
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Figure 6.29.2-1: Potential QoS change notification to assist Application Adjustment

1.
The UE provides information on V2X service, path, path start time and QoS requirements to the V2X Application Server. The path can be a form of geographic coordinates to reflect a list of waypoints.

NOTE 1:
The figure shows only one UE for simplicity, anyhow, the V2X Application Server can receive the above information from other UEs.

2.
The V2X Application Server subscribes to analytic information provided by NWDAF via NEF. The parameters included in the request are described in clause 6.29.1.

The V2X Application Server may include multiple sets of parameters in order to provide different combinations of "Location information" and "Time information" when requesting analytics information regarding potential QoS change. That is, one request may include multiple sets of parameters to reflect different timescales that may be useful to the V2X Application Server for monitoring for a path of interest.
NOTE 2:
The request made by the V2X Application Server does not have to be per-UE.

The V2X Application Server may generate a request for analytics information regarding potential QoS change for multiple UEs based on the information received from the UEs in step 1. See clause 6.29.2A for more details and example.
The V2X Application Server may issue a request based on local decision (i.e. without explicit request from a specific UE or UEs) if it needs a map of the QoS available over an entire network of roads within a certain time window for a certain number of potential users.
If the analytic information subscription is authorized by the NEF, the NEF records the association of the analytic trigger and the requester identity.

3.
Based on the subscription request from the V2X Application Server, the NEF subscribes to analytic information to NWDAF as described in clause 6.29.1.
4.
The NWDAF collects data from OAM as described in clause 6.29.1.
5-6.
If the NWDAF detects potential QoS change, the NWDAF provides a notification for potential QoS change to the V2X Application Server via the NEF as described in clause 6.29.1.

7.
V2X application adjustment may take place at UE and/or V2X Application Server upon reception of the notification about potential change in QoS.

For the case that the V2X Application Server sends a request for multiple UEs in step 2, the V2X Application Server may perform the V2X application adjustment with every UE corresponding to the request.
NOTE 3:
When the request made in step 2 is for multiple UEs, V2X application adjustment may take place at each UE.

6.29.2A
Single request for multiple UEs from the V2X Application Server
The V2X Application Server is able to generate a request for analytics information regarding potential QoS change for multiple UEs.
NOTE:
Whether a request is generated for a UE or multiple UEs, and how to set the parameters included in the request are up to the V2X Application Server implementation and out of the scope of 3GPP.
Figure 6.29.2A-1 shows a simple example related to a merged request for multiple UEs. 

1)
UE#1, UE#2 and UE#3 are about to drive along the same path by using the same V2X service. So, these UEs provide the information on V2X service, path, path start time and QoS requirements to the V2X Application Server about the same time. 

2)
The V2X Application Server determines to generate a single request for these UEs based on the information provided by these UEs.

3)
The V2X Application Server sets the parameters included in the request appropriately to cover the information provided by these UEs. "Location information" is set by considering the path information from these UEs and "Time information" is set by considering the estimated time window for the potential QoS change notification.
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Figure 6.29.2A-1: Example for a single request for multiple UEs from the V2X AS
The V2X Application Server does not have to provide any information related to UE identifier(s) (e.g. GPSI(s)) in the request. The NWDAF does not have to get noticed or differentiate whether the request from the V2X Application Server is for a single UE or multiple UEs. The V2X Application Server however can ask a QoS change notification for a number of UEs. The NWDAF may provide feedback by indicating confidence level for all these users is below threshold, but above threshold for a smaller number of users.
6.29.3
Impact on existing entities and interfaces

V2X Application Server

-
requests analytics information regarding potential QoS change in a geographic area via NEF.

NEF

-
interacts with NWDAF to request analytics information based on the request from the V2X Application Server.

NWDAF

-
collects data to detect potential QoS change.
-
uses the Geographical Area(s) in the request by mapping it onto 5GS coordinates (e.g. cell ID(s)) to collect data from OAM,
-
provides notification on potential QoS change to the V2X Application Server.
6.29.4
Topics for further study

6.29.5
Solution evaluation

This solution satisfies Key Issue #15.
In this solution, the NWDAF operates UE-independent QoS change monitoring and notification. However, the V2X Application Server manages a request for QoS change notification sent to the NWDAF by considering individual UE request, and performs the V2X application adjustment with a relevant UE when potential QoS change is notified, which means the V2X Application Server interacts with individual UE regarding QoS change notification operation.
6.29.6
Conclusions

Editor's note: Conclusions are FFS.
♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥
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