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[bookmark: _Toc20150049][bookmark: _Toc27846848][bookmark: _Toc36187979][bookmark: _Toc45183883][bookmark: _Toc47342725][bookmark: _Toc51769426][bookmark: _Toc153798985]5.25.1	Support of Tracing: Signalling Based Activation/Deactivation of Tracing
5GS supports tracing as described in TS 32.421 [66] and 32.422[xx]. 5GS support may include subscriber tracing (tracing targeting a SUPI) or equipment tracing (tracing targeting a PEI) but also other forms of tracing further described in TS 32.421 [66].
NOTE 1:	TS 23.501 / TS 23.502 [3] / TS 23.503 [45] only describe how 5GS signalling supports delivery of Trace, Requirements MDT and 5GC UE level measurements collection about a UE (Signalling Based Activation/Deactivation of Tracing). OAM delivery of the control and configuration parameters for tracing, MDT and 5GC UE level measurements collection requirements as well as the transfer of tracing, MDT and 5GC UE level measurements results to one or more Operations Systems are out of scope of these documents.
The Trace concept and content of Trace and MDT Requirements about a UE (e.g. trace reference, address of the Trace Collection Entity, etc.) is defined in TS 32.421 [66]. The mechanism used for the control and parameters configuration of the Trace, MDT and the 5GC UE level measurements collection, activation and deactivation including signalling-based activation, is defined in TS 32.422 [xx]. 
The control and configuration parameters for Trace and/or MDT and/or 5GC UE level measurements collection Requirements about a UE may be configured in subscription data of the UE and delivered together with other subscription data by the UDM towards the AMF, the SMF and/or the SMSF.
The AMF propagates Trace and/or MDT and/or 5GC UE level measurements collectionRequirements control and configuration parameters about a UE received from the UDM to network entities not retrieving subscription information from UDM, i.e. to the 5G-AN, to the AUSF and to the PCF. The AMF also propagates Trace and/or 5GC UE level measurements collection Requirements to the SMF and to the SMSF. If the I-SMF or V-SMF is needed for the PDU session, the AMF propagates Trace and/or 5GC UE level measurements collection Requirements to the I-SMF or V-SMF. The I-SMF or V-SMF also propagates Trace and/or 5GC UE level measurements collection Requirements received from the AMF to the I-UPF or V-UPF (over N4).
Trace and/or 5GC UE level measurements collection Requirements about a UE may be sent by the AMF to the 5G-AN as part of:
-	the N2 procedures used to move the UE from CM-IDLE to CM-CONNECTED or,
-	the N2 procedures to request a Hand-over from a target NG-RAN or,
-	a stand-alone dedicated N2 procedure when tracing is activated while the UE is CM-CONNECTED.
Trace and/or 5GC UE level measurements collection Requirements about a UE sent to a 5G-AN shall not contain information on the SUPI or on the PEI of the UE. Trace and/or 5GC UE level measurements collection Requirements are directly sent from Source to Target NG-RAN in the case of Xn Hand-Over.
The SMF propagates Trace and/or 5GC UE level measurements collection control and configuration parametersRequirements about a UE received from the UDM to the UPF (over N4) and to the PCF. The SMF provides Trace and/or 5GC UE level measurements collection control and configuration parametersRequirements to the PCF when it has selected a different PCF than the one received from the AMF.
Once the SMF or the SMSF has received subscription data, Trace Requirements received from UDM supersede Trace requirements received from the AMF. Trace Requirements are exchanged on N26 between the AMF and the MME.
Once the SMF has received subscription data, 5GC UE level measurements collection requirements received from UDM supersede 5GC UE level measurements collection requirements received from the AMF
* * * 3rd Change * * * *
[bookmark: _Toc153798753]5.8.5.1	General

These parameters are used by SMF to control the functionality of the UPF as well as to inform SMF about events occurring at the UPF.
The N4 session management procedures defined in clause 4.4.1 of TS 23.502 [3] will use the relevant parameters in the same way for all N4 reference points: the N4 Session Establishment procedure as well as the N4 Session Modification procedure provide the control parameters to the UPF, the N4 Session Release procedure removes all control parameters related to an N4 session, and the N4 Session Level Reporting procedure informs the SMF about events related to the PDU Session that are detected by the UPF.
The parameters over N4 reference point provided from SMF to UPF comprises an N4 Session ID and may also contain:
-	Packet Detection Rules (PDR) that contain information to classify traffic (PDU(s)) arriving at the UPF;
-	Forwarding Action Rules (FAR) that contain information on whether forwarding, dropping or buffering is to be applied to a traffic identified by PDR(s);
-	Multi-Access Rules (MAR) that contain information on how to handle traffic steering, switching and splitting for a MA PDU Session;
-	Usage Reporting Rules (URR) contains information that defines how traffic identified by PDR(s) shall be accounted as well as how a certain measurement shall be reported;
-	QoS Enforcement Rules (QER), that contain information related to QoS enforcement of traffic identified by PDR(s);
-	Session Reporting Rules (SRR) that contain information to request the UP function to detect and report events for a PDU session that are not related to specific PDRs of the PDU session or that are not related to traffic usage measurement.
-	Trace Requirements;
-   5GC UE level measurements collection Requirements
-	Port Management Information Container in 5GS;
-	Bridge/Router Information.
The N4 Session ID is assigned by the SMF and uniquely identifies an N4 session.
If the UPF indicated support of Trace and/or 5GC UE level measurements collection, the SMF may activate a trace and/or 5GC UE level measurements collection session during a N4 Session Establishment or a N4 Session Modification procedure. In that case it provides Trace and/or 5GC UE level measurements collection Requirements control and configuration parameters to the UPF. The SMF may deactivate an on-going trace and/or 5GC UE level measurements collection session using a N4 Session Modification procedure. There shall be at most one trace session and/or 5GC UE level measurements collection session activated per N4 Session at a time.
For the MA PDU Session, the SMF may add an additional access tunnel information during an N4 Session Modification procedure by updating MAR with addition of an FAR ID which refers to an FAR containing the additional access tunnel information for the MA PDU session for traffic steering in the UPF. For the MA PDU Session, the SMF may request Access Availability report per N4 Session, during N4 Session Establishment procedure or N4 Session Modification procedure.
A N4 Session may be used to control both UPF and NW-TT behaviour in the UPF. A N4 session support and enable exchange of bridge/router configuration between the SMF and the UPF:
-	Information that the SMF needs for bridge/router management (clause 5.8.5.9);
-	Information that 5GS transparently relays between the TSN AF or TSCTSF and the NW-TT: transparent Port Management Information Container along with the associated NW-TT port number.
-	Information that 5GS transparently relays between the TSN AF or TSCTSF and the NW-TT: transparent user plane node Management Information Container (clause 5.8.5.14).
When a N4 Session related with bridge/router management is established, the UPF allocates a dedicated port number for the PDU Session. The UPF then provides to the SMF following configuration parameters for the N4 Session:
-	port number.
-	user-plane node ID.
To support TSN, the user-plane node ID is Bridge ID. To support integration with IETF DetNet, the user-plane node ID can be Router ID. The User Plane Node ID may be pre-configured in the UPF based on deployment.
After the N4 session has been established, the SMF and UPF may at any time exchange transparent user plane node and Port Management Information Container over a N4 session.

* * * 4th  Changes * * * *
[bookmark: _Toc153798754]5.8.5.2	N4 Session Context
N4 Session Context is identified by an N4 Session ID. An N4 Session Context is generated by SMF and UPF respectively to store the parameters related to an N4 session, including the N4 session ID and following information (see TS 29.244 [65] for an exhaustive list):
1)	general session related parameters such as S-NSSAI, PDU Session Type, Trace Information, information, 5GC UE level measurements collection information, APN/DNN, ATSSS Control Information;
2)	the PDRs, URRs, QERs, BAR(s), FARs, MARs used for this N4 session;
3)	parameters sent to support UPF statistics.
The UPF may use parameters listed above in bullets 1) (e.g. S-NSSAI) and 2) (e.g. Network Instance in PDR/FAR(s)) for determining internal UPF resources.
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[bookmark: _Toc20150172][bookmark: _Toc27846974][bookmark: _Toc36188105][bookmark: _Toc45184010][bookmark: _Toc47342852][bookmark: _Toc51769554][bookmark: _Toc153799162]5.34.6.1	General
This clause applies only in the case of non-roaming or LBO roaming as control of UL CL/Branching Point in VPLMN is not supported in HR case. It applies for the architectures described in clauses 5.34.4 and 5.34.5
When the I-SMF is inserted into a PDU Session, e.g. during PDU Session establishment or due to UE mobility, the I-SMF may provide the DNAI list it supports to the SMF. Based on the DNAI list information received from I-SMF, the SMF may provide the DNAI(s) of interest for this PDU Session for local traffic steering to the I-SMF e.g. immediately or when a new or updated or removed PCC rule(s) is/are received. The DNAI(s) of interest is derived from PCC rules.
The I-SMF is responsible for the insertion, modification and removal of UPF(s) to ensure local traffic steering. The SMF does not need to have access to local configuration or NRF output related with UPF(s) controlled by I-SMF. Based on the DNAI(s) of interest for this PDU Session for local traffic steering and UE location the I-SMF determines which DNAI(s) are to be selected, selects UPF(s) acting as UL CL/BP and/or PDU Session Anchor based on selected DNAI, and insert these UPF(s) into the data path of the PDU Session.
When a UL CL/BP has been inserted, changed or removed, the I-SMF indicates to the SMF that traffic offload have been inserted, updated or removed for a DNAI, providing also the IPv6 prefix that has been allocated if a new IPv6 prefix has been allocated for the PDU Session.
From now on the SMF and I-SMF interactions entail:
-	Notifying the SMF with the new Prefix (multi-Homing case): the SMF is responsible of issuing Router Advertisement message. The SMF constructs a link-local address as the source IP address. The Router Advertisement message includes the IPv6 multi-homed routing rules provided to the UE to select the source IPv6 prefix among the prefixes related with the PDU Session according to RFC 4191 [8]. The SMF sends the Router Advertisement message to the UE via the PSA UPF controlled by the SMF.
-	N4 interactions related with traffic offloading. The SMF provide N4 information to the I-SMF for how the traffic shall be detected, enforced, monitored in UPF(s) controlled by the I-SMF: the SMF issues requests to the I-SMF containing N4 information to be used for creating / updating /removing PDR, FAR, QER, URR, etc. The N4 information for local traffic offload provided by the SMF to the I-SMF are described in clause 5.34.6.2.
-	Receiving N4 notifications related with traffic usage reporting: the I-SMF forwards to the SMF N4 information corresponding to UPF notifications related with traffic usage reporting; the SMF aggregates and constructs usage reports towards PCF/CHF.
NOTE:	How the SMF decides what traffic steering and enforcement actions are enforced in UPF(s) controlled by I-SMF is left for implementation.
The I-SMF is responsible of the N4 interface towards the local UPF(s) including:
-	the usage of AN Tunnel Info received from the 5G AN via the AMF in order to build PDR and FAR;
-	requesting the allocation of the CN Tunnel Info between local UPFs (if needed);
-	to control UPF actions when the UP of the PDU Session becomes INACTIVE.
-	provide Trace and/or 5GC UE level measurements collection Requirements control and configuration parameters on the N4 interface towards the UPF(s) it is controlling, using Trace and/or 5GC UE level measurements collectionRequirements control and configuration parameters received from the AMF.



* * * End of Changes * * * *

