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1. Discussion

According to key issue 2, the V2X application may monitor the network situation (e.g. congestion) and adapt the LoA for a given CoR corresponding to a V2X scenario. This change in LoA should also be communicated to the V2X UE by the V2X application server.

This aspect where V2X application server is capable to adjust the LoA for single or specified sets of users of the same service (e.g. platooning), by monitoring the network situation (e.g. network load) and communicating the change of LoA with V2X UE over V1 reference point is currently not addressed in 3GPP TS 23.285 [z].

This paper focuses on this key issue, referring to Network-based communication and not to Direct communication (sidelink). 
Some V2X scenarios are group-based communications (e.g. platooning); hence a request for resources may involve numerous users, possibly in different cells or even different systems. Also, the resource conditions / availability mainly at the AN may change rapidly (due to wireless channel, interference) and this will strongly affect the performance of the V2X UEs, especially when in V2X applications it is envisioned to have mixture of ultra-reliable, low latency and capacity-demanding services. Hence, the real-time monitoring of radio resources will allow for fine granular resource allocation which can improve the performance.

In addition, within and among sets of V2X UEs there are dependencies between cars for traffic efficiency. Any SLA agreement per car must consider assigned SLAs to its surrounding car neighbours to avoid problems; so the monitoring of SLA/QoS is key in order to capture such dependencies.
The interfaces between the EPS/5GS and V2X Application Server which will be mainly impacted by the evolution of V2X services towards complex use cases of V2X applications w.r.t. allowing the V2X application server to monitor network situation are:

· In EPS, the Rx reference point [3GPP TS 29.214] is used to exchange application level session information between the Policy and Charging Rules Function (PCRF) in EPS (via SCEF) and the AF. Regarding network situation monitoring it supports the Location reporting according to the Access Network Information Report procedures and Communication Failure reporting.
· In 5GS, the Monitoring Events feature is intended for monitoring of specific events in 3GPP system and making such monitoring events information reported via the NEF to the AF. It is comprised of means that allow NFs in 5GS for configuring the specific events, the event detection, and the event reporting to the requested party. Depending on the specific monitoring event or information, it is either the AMF or the UDM that is aware of the monitoring event or information and makes it reported via the NEF [TS23.502, section 4.15.3.1]. NEF also support the exposure of session stats regarding mobility stats (AMF-NEF-AF), policy stats (PCF-NEF-AF) and session stats (SMF-NEF-AF) [TS23.502, section 4.15.5].
EPS/5GS does not support the exchange of information between EPS/5GS and V2X application server for allowing the application server to:

· Monitor unicast / multicast AN resource and traffic situation (resource availability, conditions, load, traffic density) to influence QoS and resource allocation dynamically

· Monitor QoS/SLA fulfilment for group of vehicles within a V2X service (e.g. a platoon) or in proximity (e.g. all vehicles in an intersection)
In particular, the V2X application server according to the following principles should support monitoring mechanisms:

1. A V2X application server should be capable of monitoring network situation (traffic and resource conditions and availability)
a. The V2X application server should receive and process AN-related monitoring events/reports from AN or via NEF (Nnef). The AN-related monitoring events/report may include RAN-related resource/traffic situation stats and context. 
2. The V2X application server should be capable of monitoring the SLA/QoS for single or aggregately for groups of vehicles (supporting a V2X service and being in proximity) having ongoing sessions.
It is proposed to add the solution for network situation monitoring by the V2X application server, according to the principle described above.
2. Proposal

It is proposed to add the following changes to 3GPP TR 23.795 v0.1.0
* * * First Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AN
Access Network
NEF
Network Exposure Function

SCEF
Service Capability Exposure Function
SLA
Service Level Agreement

V2X
Vehicle-to-Everything
* * * Next Change * * * *

6.X
Network situation monitoring requirements
6.X.1
Description

This subclause specifies the network situation monitoring requirements for the V2X application server to be supported by the underlying 3GPP network (EPS/5GS).
6.X.2
Requirements

[AR-6.X.2-a] The V2X application enabler server shall enable V2X application specific server to monitor network situation (traffic and resource conditions and availability) and monitoring the SLA/QoS for single V2X UE or aggregately for groups of V2X UEs (supporting a V2X service and being in proximity) having ongoing sessions.
[AR-6.X.2-b] The 3GPP system (EPS/5GS) shall be able to report the change in the QoS agreement to the V2X application enabler server.
* * * Next Change * * * *

7.X
Solution #X: Network situation and QoS monitoring
7.X.1
Solution description

This solution corresponds to key issue 2. The VAE server supports monitoring of 3GPP systems' network situation for V2X services (on top of the monitoring events proposed in TS 23.502):

-
The VAE server should receive and process access network-related monitoring events/reports from AN or via SCEF/NEF. The AN-related monitoring events/report may include RAN-related resource/traffic situation statistics and context to perform granular resource and QoS management.
-
The VAE server should be capable of monitoring the SLA/QoS for single or aggregately for groups of vehicles (supporting a V2X service and being in proximity) having ongoing sessions. 
7.X.2
Procedure for network situation and QoS monitoring subscription
Figure 7.X.2-1 illustrates the procedure for network situation monitoring by VAE server of the V2X application server.

Pre-conditions:

-
V2X application A is homed in V2X application specific server;

-
The V2X UE1 and V2X UE2 are in a group session for V2X application A;

-
The V2X UE1 is in a unicast session for V2X application A; and

-
The VAE server supports V2X application A.
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Figure 7.X.2-1: Network situation and QoS monitoring subscription
1.
The V2X application specific server subscribes for network situation and QoS monitoring with VAE server and provides the V2X application information (V2X application A) and optionally information of V2X UEs (V2X UE1 and V2X UE2).
2.
The VAE server sends a monitoring request to the underlying 3GPP network system (EPS/5GS) by including the V2X application information (V2X application A) optionally the mobility and location(s) information corresponding to one or many V2X UEs (V2X UE1 and V2X UE2).

3.
The underlying network provides a monitoring response to the VAE server indicating the success or failure for initiating monitoring of network situation and QoS for the requested information.

4.
The VAE server provides the monitoring response to the V2X application specific server based on step 3.
5.
The underlying 3GPP network system (EPS/5GS) monitors the network situation for the V2X application and/or including the mobility and location(s) information corresponding to one or many V2X UEs.

NOTE:
The details of how the underlying 3GPP network system (EPS/5GS) monitors the network situation and determines the monitoring information is out of scope of the present document.

7.X.3
Procedure for network situation and QoS monitor reporting

Figure 7.X.3-1 illustrates the procedure for network situation monitor reporting by VAE server.
Pre-conditions:

-
The network situation and QoS monitoring has been subscribed as specified in subclause 7.X.2.
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Figure 7.X.3-1: Network situation and QoS monitor reporting
1.
The underlying 3GPP network system (EPS/5GS) sends a monitoring report to the VAE server including the RAN and core network information (e.g. traffic and radio resource situation, resource availability, RAN status, RAN failure, RAN overload, RAN coverage, RAN load, UE density, Loss of connectivity) with the corresponding information for the V2X application, V2X UE or group of V2X UEs.
2.
Upon receiving the monitoring report, the VAE server may trigger QoS adaptation for the V2X application on a per V2X UE basis or a group QoS adaptation for the V2X application on a group of V2X UEs.
Editor's note:
The details of the QoS adapation is FFS
3.
The VAE server provides monitoring reports to the V2X application specific server which includes the information of the QoS levels provided for the V2X UEs and network situation (e.g. congestion).
* * * End Change * * * *
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