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* * * * * * * FIRST CHANGE * * * * * * *
7.3
VAL UE identity (VAL UE ID)
The VAL UE ID is a unique identifier within the VAL service that represents the VAL UE. For example, the VAL UE ID for V2X service is mapped to the StationID as specified in ETSI TS 102 894-2 [25]. The VAL UE ID is used to address the VAL UE in order to send VAL messages. Further, for a UAS service, the VAL UE ID can be mapped to the UAS ID as expressed by a 3GPP UE ID (e.g. GPSI) or CAA-level UAV ID.
* * * * * * * SECOND CHANGE * * * * * * *
14.3.2
Information flows

14.3.2.13
end-to-end QoS management request 

Table 14.3.2.13-1 describes the information flow end-to-end QoS management request from the NRM client to the NRM server.

Table 14.3.2.13-1: end-to-end QoS management request

	Information element
	Status
	Description

	NRM client ID
	M 
	Identity of the NRM client of the VAL UE which requests the end to end QoS management

	VAL UE ID(s)
	M (NOTE)
	Identity of the VAL UE(s) for whom the end-to-end QoS management occurs.
Such identifier could be for example a 3GPP UE ID (GPSI) or a CAA ID (as in UASAPP, TS 23.255).

	VAL service ID
	M (NOTE)
	The VAL service identiy for whom the end-to-end QoS management occurs. 
Such service could be for example a Command and Control (C2) service (as in UASAPP, TS 23.255) or a ToD service (as in eV2XAPP, TS 23.286).

	VAL Group ID
	M (NOTE)
	The VAL group ID for whom the end-to-end QoS management occurs. 

	VAL UE IP address
	M (NOTE)
	The IP address of the VAL UE(s)

	End-to-end QoS requirements
	O
	The application QoS requirements / KPIs (latency, error rate, ..) for the end-to-end session.

	Service area
	O
	The area where the QoS management request applies. This can be geographical area, or topological area.

	Time validity
	O
	 The time of validity of the requirement.

	Assistance information
	O
	This may include information which will support the NRM server to identify the per session QoS requirements. Such information can be:

· a flag indicating the use of HD video for assisting the end-to-end session, 
· a video resolution/encoding required for the HD video,

· a HD location map for assisting the end-to-end session


	NOTE:
Either of the information elements should be present.


14.3.2.14
end-to-end QoS management response

Table 14.3.2.14-1 describes the information flow end-to-end QoS management response from the NRM server to the NRM client.

Table 14.3.2.14-1: end-to-end QoS management response
	Information element
	Status
	Description

	Result
	M
	The positive or negative result of the end-to-end QoS management request.

	QoS report configuration
	O
	The configuration of the NRM client’s report triggering by NRM server (e.g. setting thresholds for reporting a QoS downgrade / notifications based on channel loss>X%) …..


14.3.2.15
QoS downgrade indication
Table 14.3.2.15-1 describes the information flow QoS downgrade indication from the NRM client to the NRM server.

Table 14.3.2.15-1: QoS downgrade indication
	Information element
	Status
	Description

	NRM client ID
	M
	The identifier of the NRM client which indicates the QoS downgrade.

	QoS downgrade report 
	M
	The report including the expected or actual QoS / QoE parameters which were downgraded (i.e. latency, throughput, reliability, jitter). This report may be configured by the end-to-end QoS management response message.


14.3.2.16
Application QoS change notification
Table 14.3.2.16-1 describes the information flow Application QoS change notification from the NRM server to the NRM clients (which are involved at the end-to-end session).

Table 14.3.2.16 -1: Application QoS change notification
	Information element
	Status
	Description

	NRM server ID
	M
	The identifier of the NRM server which provides the notification.

	Updated QoS parameters 
	M
	The updated application QoS parameters for the end-to-end session (NRM server to source VAL UE or NRM server to target VAL UE), based on the QoS change on one or both links involved in the network-assisted end-to-end communication.


* * * * * * * THIRD CHANGE * * * * * * *
14.3.5
QoS/resource management for network-assisted UE-to-UE communications
14.3.5.1
General

This feature provides the SEAL NRM support for coordinated QoS/resource management for network assisted UE-to-UE communications. Such capability may be required for guaranteeing end-to-end QoS fulfilment in network assisted UE to UE communications and may accommodate various vertical-specific application services, e.g.: 
- Network-assisted Command and Control (C2) communications in UASAPP [TS 23.255], where the UAV controller navigates its UAV over the 5GS;
- Teleoperated Driving (ToD) in eV2XAPP [TS 23.286], where the a V2X UE acting as server may remotely control a further V2X UE over the 5GS;
- Network-assisted Device-to-Device communications in Factory of the Future (FF) use cases, such as control-to-control communications.
14.3.5.2
QoS/resource management capability initiation in network assisted UE-to-UE communications 
This procedure provides a mechanism for initiating the capability at the NRM server for managing the end-to-end application QoS requirement fulfilment for a network-assisted VAL UE to VAL UE session (comprising a PDU session for each of the constituent links, e.g. VAL UE 1 to PLMN, and PLMN to VAL UE 2). The request may come from NRM client of either of the VAL UEs within the service and will trigger the end-to-end QoS/resource management by the NRM server.
14.3.5.2.1 Procedure

Figure 14.3.5.2.1-1 illustrates the procedure where the NRM server is initiating the end-to-end QoS/resource management capability for network-assisted UE-to-UE communications.

Pre-conditions: 

1.
The NRM client is connected to the NRM server.
2.  The VAL UEs involved in the end-to-end session (VAL UE 1 and VAL UE 2) are connected to one or more PLMNs and have ongoing PDU sessions.
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Figure 14.3.5.2.1-1 end-to-end QoS management request / response
1.
The NRM client sends to the NRM server an end-to-end QoS management request for managing the QoS for the end-to-end application session. 
2.
The NRM server configures and optionally stores the application QoS parameters for the individual sessions (e.g. VAL UE 1 session and VAL UE 2 session) which are part of the end-to-end application session.
3.  The NRM server sends to the NRM client an end-to-end QoS management response with a positive or negative acknowledgement of the request. 
14.3.5.3
Procedure for coordinated QoS provisioning operation in network assisted UE-to-UE communications 
This procedure provides a mechanism for ensuring the end-to-end application QoS requirement fulfilment for the application service (which is between two or more VAL UEs), considering that the QoS of one of the links may downgrade. It is assumed that the application session is ongoing, and both the source and target VAL UEs are connected to 3GPP network (the same or different). The communication between the VAL UEs is assumed to be in-direct / network-assisted; hence two PDU sessions are established respectively (one per VAL UE). 

14.3.5.3.1 Procedure

Figure 14.3.5.3.1-1 illustrates the procedure where the NRM server supports the coordinated QoS provisioning for network-assisted UE-to-UE communications.

Pre-conditions: 

1. NRM server has activated the end-to-end QoS/resource management capability, as described in 14.3.5.2.1  
2. NRM server, acting as AF, has registered to receive QoS monitoring event notifications from 5GC and notifications from VAL UEs (from both UEs), as specified in TS 23.501.
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Figure 14.3.5.3.1-1: NRM-assisted coordinated QoS provisioning for C2 communication 
1.  A QoS downgrade trigger event is sent from the NRM client of the VAL UE 1 to the NRM server, denoting an application QoS degradation (experienced or expected) e.g. based on the experienced packet delay or packet loss for the Uu link (e.g. packet loss > X%). Alternatively, the NRM server receives a trigger event from the 5GC (SMF/NEF), denoting a QoS downgrade notification for the VAL UE 1 session. (described in clause 5.7.2.4.1b of 3GPP TS 23.501).
2.   The NRM server evaluates the fulfilment/non-fulfilment of the end-to-end QoS based on the trigger event. NRM server may retrieve additional information based on subscription to support its evaluation. This could be from the 5GC (NEF Monitoring Events as in 23.502, QoS sustainability analytics as in TS 23.288) or SEAL LMS (on demand location reporting for one or both VAL UEs 1 and 2).

Then, the NRM server, determines an action, which is the QoS parameter adaptation of one or both links (QoS profile downgrade for the link receive QoS notification control, and QoS upgrade for the link which can be upgraded).

3.
The NRM/SEAL server, acting as AF, sends to the 5GC (to SMF via NEF or to PCF via N5) a request for a change of the QoS profile mapped to the one or both network sessions (for VAL UE 1 and UE 2) or the update of the PCC rules to apply the new traffic policy (both AF triggered actions are supported in 3GPP TS 23.501 / 3GPP TS 23.502).

4.
The NRM server sends an application QoS change notification to the affected NRM clients, to inform on the adaptation of the QoS requirements for the individual session.
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