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Abstract of the contribution: This paper proposes to add Solution#29 of TR 23.786 to TS 23.287.
1. Discussion
In the previous meeting, for Key Issue #15 (Enhancements to assist Application Adjustment), Solution #29 of TR 23.786 was selected as the basis for normative work.
Therefore, adding description related to Solution#29 into TS 23.287 is needed.
2. Proposal
It is proposed to agree the following changes into TS 23.287.
* * * * Start of Changes * * * * 
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4.4.3
V2X Application Server
The V2X Application Server (V2X AS) includes AF functionality, and may support at least the following capabilities:
For V2X services handling,
-
Receive uplink data from the UE over unicast.
-
Send downlink data to the UE over unicast.
-
Request notification of potential QoS change in a geographic area to NWDAF via NEF.
For V2X service parameters provisioning,
-
Provision the 5GC with parameters for V2X communications over PC5 and Uu reference points.

-
Provision the UE with parameters for V2X communications over PC5 reference point and/or Uu reference point.
NOTE:
The V2X Application Servers for V2X services transmission and V2X service parameter provisioning can be the same or different.

* * * * Start of Next Change * * * * 

4.4.x
NWDAF
In addition to the functions defined in TS 23.288 [xx], the NWDAF performs the following functions:

-
Collect data to detect potential QoS change.
-
Provide notification on potential QoS change to the V2X Application Server.
* * * * Start of Next Change * * * * 

5.4.x
QoS handling for V2X communication over Uu reference point
5.4.x.1
General

The V2X service data can be delivered via Non-GBR QoS Flow as well as GBR QoS Flow (i.e. using the GBR resource type or the Delay-critical GBR resource type) as specified in TS 23.501 [6].
5.4.x.y
Notification on potential QoS change to the V2X Application Server
Considering the requirements of V2X services defined in TS 22.186 [3], it may be important for some V2X application(s) to be notified about a potential change in the delivered QoS in advance, in order to assist its configuration adjustment such as inter-vehicle gap adjustment, etc.
Potential QoS change notification to assist application adjustment has the following basic principles:
(1)
V2X Application Server requests notification on potential QoS change in a geographic area via NEF. The request includes the following parameters:

-
Analytics ID = "Potential QoS change".
Editor's note: It is FFS whether description about Analytics ID "Potential QoS change" needs to be added in TS 23.288 [xx] such as into Table 7.1-2 "Analytics information provided by NWDAF".
-
Analytics Filter Information:

-
QoS requirements:

-
Standardized 5QI, and applicable additional QoS Characteristics and the corresponding value (conditional, i.e. it is needed for 5QIs for GBR QoS Flows to know the GFBR).
-
For non-standardized QoS Characteristics, the QoS Characteristics attribute and the corresponding values (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 receive 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 window (optional):

-
The time window indicates the time period (e.g. between 1PM and 2PM) to which the information in the the potential QoS change notification applies (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 based e.g on local policy or SLA. 
Editor's note: The maximum value of the time window is FFS.
-
Threshold(s):

-
The threshold(s) indicate level(s) which, if crossed, trigger the notification that the potential QoS change (improvement or worsening) can happen. The level(s) relate to the e.g. average UL/DL throughput, DRB accessibility/retainability, etc., for the relevant 5QI(s) as defined in TS 28.552 [yy].
Editor's note: Further details of the threshold is FFS.
Editor's note: It is FFS whether additional optional parameters in the request are needed, i.e. Number of UEs indicating for how many UEs the request is for, and ARP.
NOTE 3:
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.

NOTE 4:
The V2X Application Server can either request to subscribe to notifications from the 5GC (i.e. a Subscribe-Notify model) or request to a single notification from the 5GC (i.e. a Request-Response model).
(2)
Based on the request from the V2X Application Server, the NEF interacts with NWDAF to request analytics information.

(3)
The NWDAF collects data from OAM.
(4)
The NWDAF detects potential QoS change.
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) as defined in TS 28.552 [yy], and for parameters in the request from the V2X Application Server described in (1). Data collected from other NFs can be used as well.

The NWDAF can detect the need for notification about "potential QoS change" based on comparing the expected value for the KPI of the target 5QI against the threshold(s) provided by the V2X Application Server in any cell over the requested time window. The expected KPI values are derived from the statistics for 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.
(5)
The NWDAF provides notification on potential QoS change to the V2X Application Server via the NEF.
The notification contains the information on the location in the geographic area and the time when a QoS change may happen (and what threshold is crossed).
* * * * Start of Next Change * * * * 

6.4
Procedures for V2X communication over Uu reference point
6.4.z
Procedure for potential QoS change notification to the V2X Application Server
Figure 6.4.z-1 depicts a procedure for potential QoS change notification to assist application adjustment. 
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Figure 6.4.z-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:
Figure 6.4.z-1 shows only one UE for simplicity, anyhow, the V2X Application Server can receive the above information from other UEs as well.

2.
The V2X Application Server subscribes to notification on potential QoS change provided by NWDAF via NEF by invoking Nnef_AnalyticsExposure_Subscribe service operation defined in TS 23.502 [7]. The parameters included in the request are described in clause 5.4.x.y.


The V2X Application Server may include multiple sets of parameters in order to provide different combinations of "Location information" and "Time window" when requesting notification on 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.
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. 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.
NOTE 2:
The request made by the V2X Application Server does not have to be per-UE. In order to make a request for multiple UEs, the V2X Application Server can perform mapping between individual UE path requests and subscription to notification per path/road segment.
NOTE 3:
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 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.

3.
Based on the subscription request from the V2X Application Server, the NEF subscribes to notification on potential QoS change to NWDAF as described in clause 5.4.x.y.

The NEF selects an NWDAF that supports potential QoS change notification requested by the V2X Application Server using the NWDAF discovery procedure defined in TS 23.501 [6].

The NEF records the association of the request from the V2X Application Server and the request sent to the NWDAF.
4.
The NWDAF collects data from OAM as described in clause 5.4.x.y.
5-6.
If the NWDAF detects potential QoS change, the NWDAF provides a notification on potential QoS change to the V2X Application Server via the NEF as described in clause 5.4.x.y.

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


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 4:
When the request made in step 2 is for multiple UEs, V2X application adjustment may take place at each UE.

NOTE 5:
The procedure in Figure 6.4.z-1 only shows a Subscribe-Notify model for the simplicity, however both Request-Response and Subscribe-Notify models are supported.

* * * * End of Changes * * * * 
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