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1. Introduction
This contribution provides a proposal for procedure on network situation and QoS monitoring and reporting.
2. Reason for Change
The study in TR 23.795 on Key issue 2 - Monitoring network situation of 3GPP systems by V2X application has the corresponding solution in Solution #7: Network situation and QoS monitoring.
	7.7
Solution #7: Network situation and QoS monitoring
7.7.1
Solution description

7.7.1.1
General

This solution corresponds to key issue 2. The VAE server shall support monitoring of 3GPP systems' network situation for V2X services (on top of the monitoring events proposed in 3GPP TS 23.502 [12]):

-
The VAE server should receive and process access network-related monitoring events/reports from 3GPP network system. 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 able to initiate monitoring of the QoS for single or aggregately for groups of vehicles (supporting a V2X service and being in proximity) having ongoing sessions. 

Editor's note:
The role of V2X UE in providing the information related to monitoring events to the VAE server is FFS.

7.7.1.2
Network situation and QoS monitoring events

Table 7.7.1.2-1 describes the list of network situation and QoS monitoring events relevant for V2X applications. The information for "Involved EPS entity" and "Involved 5GS entity" represents the current status of support for the monitoring events to the V2X application layer. If the monitoring events are currently supported, the entities involved in EPS and 5GS are indicated in the table. If the monitoring events are currently not supported, a note is captured to indicate that support may be required by the relevant 3GPP network system.

Table 7.7.1.2-1: Network situation and QoS monitoring events 
Monitoring event

Description

Involved EPS entity

Involved 5GS entity

Loss of connectivity

Network detects that the UE is no longer reachable for either signalling or user plane communication.

SCEF, MME

NEF, AMF

Communication failure
Network detects a communication failure at a network entity
SCEF, MME
NEF, AMF
Number of UEs present in a geographical area
Network captures the UE density level per cell area or tracking area
SCEF, MME
NEF, AMF
Access network congestion Level
A RAN congestion awareness function detects the congestion situation in access network.
Not supported (see NOTE 1)
Not supported (see NOTE 1)
Access network overload indication
Traffic and processing load of access network nodes can be detected by network
Not supported (see NOTE 2)
Not supported (see NOTE 2)
Network analytics
PDU session analytics (location, network traffic condition, QoS flow measured parameter values), non PDU Session information (e.g. RAN resource analytics, slice congestion levels, coverage)
Not supported
Not supported (see NOTE 3)
QoS notification control per UE or UEs
E2E (including access network and core network) traffic real-time QoS monitoring information.
Not supported (see NOTE 4)
Not supported (see NOTE 4)
NOTE 1:
The support for access network congestion level monitoring event is the responsibility of SA2.

NOTE 2:
The support for access network overload indication monitoring event is the responsibility of SA2.

NOTE 3:
The support for network analytics monitoring event is the responsibility of SA2.

NOTE 4:
The support for QoS notification control per UE or UEs monitoring event is the responsibility of SA2.

7.7.1.3
Procedure for network situation and QoS monitoring

Figure 7.7.1.3-1 illustrates the procedure for network situation monitoring by VAE server.
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Figure 7.7.1.3-1: Network situation and QoS monitoring

1.
The VAE server sends a monitoring request to the underlying 3GPP network system by including the V2X application information optionally the mobility and location(s) information corresponding to one or many V2X UEs.

2.
The 3GPP network system 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.

3.
The 3GPP network system monitors the network situation for the V2X application and the V2X UEs.

NOTE:
The details of how the 3GPP network system monitors the network situation and determines the monitoring information is out of scope of the present document.

7.7.1.4
Procedure for network situation and QoS monitor reporting

Figure 7.7.1.4-1 illustrates the procedure for network situation monitor reporting by VAE server.

Pre-condition:

-
The network situation and QoS monitoring has been initiated as specified in subclause 7.7.1.2.
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Figure 7.7.1.4-1: Network situation and QoS monitor reporting
1.
The 3GPP network system sends a monitoring report (event driven or based on rules configured at the 3GPP network system) to the VAE server including the RAN and core network information (e.g. resource availability, RAN failure, RAN overload, Loss of connectivity, change in QoS level) with the corresponding information for the V2X application, V2X UE or group of V2X UEs.

Editor's note:
Whether and how the monitoring information is provided to the V2X application specific server by VAE server is FFS.

Editor's note:
The granularity of monitoring report provided to VAE server is FFS.

7.7.2
Solution evaluation

This is a viable technical solution and addresses key issue 2 for VAE server to support monitoring of 3GPP systems' network situation for V2X services. The VAE server communicates with 3GPP EPS and 3GPP 5GS for monitoring the network situation. 

The list of monitoring events specified in subclause 7.7.1.2 are not exhaustive. The support for these monitoring events by 3GPP EPS and 3GPP 5GS are responsibility of SA2.

The aspect of communicating the change of LoA to the V2X UE is out of scope of the present document.




2.1 Analysis of Network-related Monitoring in EPS:

The Monitoring Events feature is intended for monitoring of specific events in 3GPP system and making such monitoring event information available via the Service Capability Exposure Function (SCEF). The architecture and related functions to support Monitoring Events are defined in TS 23.682. These include

1. Loss of connectivity indicates when the 3GPP network detects that the UE is no longer reachable for either signaling or user plane communication. Such condition is identified when the mobile reachability timer expires in the MME or SGSN (see TS 23.401, TS 23.060, when the UE detaches and when an active UE is purged (see TS 29.272)).

2. Communication failure: This monitoring event allows the SCS/AS to be notified of communication failure events, identified by RAN/NAS Release Cause codes per TS 23.401. The Monitoring Events is send to SCS/AS by PCRF via SCEF; however this does not apply for group monitoring

3. Number of UEs present in a geographical area: This monitoring event allows the SCS/AS to ask for the number of UEs that are in the geographic area described by the SCS/AS. The SCS/AS may ask for the UEs that the system knows by its normal operation to be within the area (Last Known Location) or the SCS/AS may request the system to also actively look for the UEs within the area (Current Location). When the SCS/AS includes External Group Identifier(s) in the monitoring request, the MME/SGSN counts the number of UEs at the requested location that have each IMSI Group Identifier(s) in its subscription information corresponding to the External Group Identifier(s) received from SCS/AS. The report that is provided by the network to the SCS/AS shall include the number of UEs in the geographic area per External Group Identifier.

4. Access Network Congestion level: The procedures described in this clause use the RAN Congestion Awareness Function (RCAF) and corresponding features as defined in TS 23.401 and TS 23.060. The SCEF communicates with the RCAF via the Ns reference point. After receiving the request for network status notification from the SCS/AS, the SCEF derives the RCAF(s) responsible for the indicated geographical area, and requests congestion reporting from these RCAF(s). The RCAF reports to the SCEF information from the RUCI (see TS 23.203) for every cell or eNodeB belonging to the indicated geographical area. Based on the congestion information the SCEF receives from the identified RCAF(s), the SCEF derives and reports the network status for the geographical area as Network Status Indication (NSI) to the SCS/AS. The request procedure for one-time or continuous reporting of network status is described in clause 5.8.2 and the report procedure for continuous reporting of network status in clause 5.8.3.
The monitoring event “Overload Indication”,  of TR23.795 is specifed in TS 36.413 (S1AP) where the Overload function indicates the load situation in the control plane of the S1 interface. However, this is not exposed to the AS by EPS. On the other hand, the usage monitoring control (TS23.303), is exposed to the application server and can also indicate show the load status of the EPS.  The Usage Monitoring Control information comprises the information that is required to enable user plane monitoring of resources for individual applications/services, groups of applications/services, for an IP-CAN session or for a TDF session. The usage monitoring according to TS23.682 may be included at the Network Status Indication (NSI) as mentioned in Monitoring Event 4.
Proposal 1: It is proposed to remove from the monitoring events for the EPS system, the “AN overload indication” since this may be included in Monitoring Event “Access Network Congestion level”.
Network Analytics is a 5GC feature where a Network Data Analytics Function (NDWAF) is introduced to provide stats and analytics on the network situation. This will enhance the monitoring reporting which may be reported; however this may not be requisite for enabling the V2X Application Enabler Service to perform QoS/resource management, since the NWDAF aims the enhancement of 3GPP network functions and not the application QoS. 

Proposal 2: It is proposed that Network Analytics monitoring event as defined in TR23.795, not to be included in EPS since this refers to a 5GC feature and it is not requisite for the operation of the VAE server

2.2 Analysis of QoS-related Monitoring in EPS
As stated at the Support for Application / Service Layer Rate Adaptation (23.401): E‑UTRAN and the UE support the RFC 3168 Explicit Congestion Notification (ECN), as described in TS 36.300 , TS 25.401 and TS 26.114. The IP level ECN scheme enables the E‑UTRAN to trigger a rate adaptation scheme at the application / service / transport layer. 

Also, for GCSE LTE (TS23.468) for the Delivery Status indication, MB2 interface allows the BM-SC to notify the GCS AS of conditions affecting the delivery of services that use MBMS Delivery.  The occurrence of the indicated condition may have been detected at the BM-SC or may have been reported to the BM-SC by other entities involved in the MBMS delivery. The BM-SC sends the MBMS Delivery Status Indication message which includes an identification of the condition whose occurrence triggered the sending of the message and may include other information.
Observation 1: QoS monitoring event can be configured at EPS and sent to the application in the form of ECN and/or a delivery status indication message for group-communications per UE or per groups of UEs.
Proposal 3: It is proposed to extend T8 to support reporting of QoS monitoring per UE or groups of UEs and in particular to include information on QoS attributes like packet error rate, jitter,latency.
It is proposed to consider Solution#7 with the updated analysis on monitoring events from EPS in the TS 23.286 v0.0.0

The details of the monitoring report is illustrated in TS 23.682. Further support is required from SA2 for the QoS monitor reports.

The monitoring request shall require the VAE server to provide the following details:
-
QoS value

o
Actual or Expected Data Rate

o
Actual or Expected Packet Delay Budget

o
Actual or Expected Packet Error Rate

o
Actual or Expected Jitter

-
Periodicity / Time-validity

-
(optionally) Geographical Area (e.g. cell, TA for which the QoS notification information is valid)
Based on the request, a monitoring report shall be required with the following information for the consumption by the VAE server:

-
QoS value

o
Actual or Expected Data Rate

o
Actual or Expected Packet Delay Budget

o
Actual or Expected Packet Error Rate

o
Actual or Expected Jitter

3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.286 v0.0.0.
* * * First Change * * * *

7
Procedures and information flows

7.x
Network situation and QoS monitoring and reporting
7.x.1
General

The VAE server supports monitoring of 3GPP systems' network situation for V2X services. The VAE server receives and processes access network-related monitoring events/reports from SCEF (EPS entity of the 3GPP network system) as specified in 3GPP TS 23.682 [x]. 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 initiates monitoring of the QoS for single or aggregately for groups of vehicles (supporting a V2X service and being in proximity) having ongoing sessions.
Editor's note:
The role of V2X UE in providing the information related to monitoring events to the VAE server is FFS.

Table 7.x.1-1 describes the list of network situation and QoS monitoring events relevant for V2X applications. The information for "Involved EPS entity" represents the current status of support for the monitoring events to the V2X application layer.

Table 7.x.1-1: Network situation and QoS monitoring events 
	Monitoring event
	Description
	Involved EPS entity

	Loss of connectivity
	Network detects that the UE is no longer reachable for either signalling or user plane communication.
	SCEF, MME (see NOTE 1)

	Communication failure
	Network detects a communication failure at a network entity
	SCEF, MME (see NOTE 1)

	Number of UEs present in a geographical area
	Network captures the UE density level per cell area or tracking area
	SCEF, MME (see NOTE 1)

	Access network congestion Level
	A RAN congestion awareness function detects the congestion situation in access network.
	SCEF, PCRF, RCAF (see NOTE 1)

	QoS notification control per UE or UEs
	E2E (including access network and core network) traffic real-time QoS monitoring information.
	SCEF, MME (see NOTE 2)

	NOTE 1:
Specified in 3GPP TS 23.682 [x]
NOTE 2:
The QoS notification for low latency services is the responsibility of SA2


Editor's note:
The support for the monitoring event for QoS notification control per UE or UEs is required from SA2.
7.x.2
Information flows

7.x.2.1
Monitoring request

Table 7.x.2.1-1 describes the additional information elements required for the information flow monitoring request from the VAE server (acting as SCS/AS) to the SCEF (EPS entity of 3GPP network system) over T8 reference point which is specified in 3GPP TS 23.682 [x].

Table 7.x.2.1-1: Monitoring request

	Information element
	Status
	Description

	Network Status Information
	M (See NOTE 1)
	VAE server indicates monitoring for the network status information

	Threshold 
	O
	Threshold indicates a range at which the VAE server wishes to be informed of the network status. Multiple Threshold values may be included.

	Geographical Area 


	O
	Geographical area specified by VAE server (e.g. cell level, tracking area level, other formats like shapes (e.g. polygons, circles) or civic addresses (e.g. streets, area codes)) 

	QoS notification information
	M (See NOTE 2)
	Monitoring request on QoS values / attributes by VAE server like packet error rate, jitter,latency

	NOTE 1:
This IE is optional for Monitoring type other than “Access Network Congestion level”
NOTE 2:
This IE is optional for Monitoring type other than “QoS notification control per UE or UEs”


Editor's note: Reference to the appropriate SA2 specification is needed and corresponding information flow table can be removed.
7.x.2.2
Monitoring response

The information flow monitoring response from SCEF to VAE server (acting as SCS/AS) over T8 reference point is specified in 3GPP TS 23.682 [x].

7.x.2.3
Monitoring report

Table 7.x.2.3-1 describes the additional information elements required for the information flow monitoring report from VAE server to SCEF over T8 reference point which is specified in 3GPP TS 23.682 [x].

Table 7.x.2.3-1: Monitoring report
	Information element
	Status
	Description

	Network status report
	M (See NOTE 1)
	SCEF reports the network status information (e.g. usage, congestion). The calculation and the reporting of the network status information to the VAE server depends on operator configuration (e.g. SLAs, network topology, usage).

	QoS notification report 
	M (See NOTE 2)
	Single UE or group UE actual or predicted QoS report on the requested QoS attributes (latency, jitter, reliability).

	NOTE 1:
This IE is optional for Monitoring type other than “Access Network Congestion level”
NOTE 2:
This IE is optional for Monitoring type other than “QoS notification control per UE or UEs”


Editor's note: Reference to the appropriate SA2 specification is needed and corresponding information flow table can be removed..

7.x.3
Procedure for network situation and QoS monitoring
Figure 7.x.3-1 illustrates the procedure for network situation and QoS monitoring by the VAE server.

Pre-condition:

1.
The VAE server is configured with the SCEF information;
2.
The VAE server has information of the V2X UEs from the V2X specific application server.
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Figure 7.x.3-1: Network situation and QoS monitoring

1.
The VAE server sends a monitoring request to the SCEF by including the V2X application information corresponding to one or many V2X UEs.

2.
The SCEF 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.

3.
The SCEF monitors the network situation for the V2X application and the V2X UEs.

NOTE:
The details of how the 3GPP network system monitors the network situation and determines the monitoring information is out of scope of the present document.
7.x.4
Procedure for network situation and QoS monitor reporting

Figure 7.x.4-1 illustrates the procedure for network situation monitor reporting to the VAE server.

Pre-condition:

-
The network situation and QoS monitoring has been initiated as specified in subclause 7.x.3.
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Figure 7.x.4-1: Network situation and QoS monitor reporting
1.
The SCEF sends a monitoring report (event driven or based on rules configured at the SCEF) to the VAE server including the RAN and core network situation and QoS monitoring report information with the corresponding information for the V2X application, V2X UE or group of V2X UEs.

* * * End Change * * * *

_1582127244.vsd
�

1. Monitoring request


2. Monitoring response



_1599646751.vsd
�

1. Monitoring request


2. Monitoring response



_1599646999.vsd
�


_1582114235.vsd
�


