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Introduction
This document starts from an analysis of current 23.502 § 4.23.9	Addition of additional PDU Session Anchor and Branching Point or UL CL controlled by I-SMF”.
The PDR and FAR information are given as illustrative example; they are known to be naïve / simplistic.
From this example it studies which information the SMF can control on the local UPF (information provided over N16a) and which information is known locally in the I-SMF (exchanged with the 5G AN via the AMF).

The following describes a procedure to add a PDU Session Anchor and a Branching Point or UL CL for an established PDU Session. (companion CR where it is suggested you focus on the underlined text)

[bookmark: _Toc4578200]4.23.9	Addition of additional PDU Session Anchor and Branching Point or UL CL controlled by I-SMF
This clause describes a procedure to add a PDU Session Anchor and Branching Point or UL CL controlled by I-SMF.


Figure 4.23.9-1: Addition of additional PDU Session Anchor and Branching Point or ULCL controlled by I-SMF
1.	UE has an established PDU Session with a UPF including the PDU Session Anchor 1, which is controlled by SMF.The I-SMF and an I-UPF controlled by I-SMF have already been inserted for the PDU Session.
	When the I-SMF is inserted, the I-SMF provides the DNAI list it supports to SMF. Based on the DNAI list information received from I-SMF, the SMF provides location information for local traffic steering to I-SMF e.g. immediately or when a new or updated or removed PCC rule(s) is/are received. This location information for local traffic steering indicates to the I-SMF the list of DNAI(s) to be considered for local traffic offload within the PDU Session.
	An indication of whether Multi-homing is possible is also provided to the I-SMF, and the I-SMF uses this information to decide whether multi-homing is used for the PDU Session.
2.	At some point, using the location information for local traffic steering received from the SMF, the I-SMF decides to establish a new PDU Session Anchor e.g. due to UE mobility. The I-SMF selects a UPF and using N4 establishes the new PDU Session Anchor 2 of the PDU Session. During this step 
-	the CN Tunnel Info of the local N9 termination on the PSA2 may be determined,
-	In case of IPv6 multi-homing applies to the PDU Session, a new IPv6 prefix corresponding to PSA2 is allocated by the I-SMF or by the UPF supporting the PSA2.
3.	The I-SMF may select a UPF acting as UL CL or BP and replace the current I-UPF.
	If a new UPF acting as UL CL/BP is selected (i.e. the existing I-UPF is replaced), the I-SMF uses N4 establishment to provide the 5G AN Tunnel Info, the PSA1 and PSA2 CN Tunnel Info to the new UPF.
NOTE 1:	If the Branching Point or UL CL and the PSA2 are co-located in a single UPF then steps 2 and 3 can be merged.
4.	The I-SMF invokes Nsmf_PDUSession_Update Request (Indication of UL CL or BP insertion, IPv6 prefix @PSA2, DNAI(s) supported by PSA2, DL Tunnel Info of UL CL/BP) to SMF. Whether the UL CL / BP and PSA2 are supported by the same UPF is transparent to the SMF.
	The I-SMF informs the SMF that a ULCL or BP is inserted, the I-SMF provides DNAI(s) supported by PSA2 to the SMF. The DL Tunnel Info of UL CL/BP is provided to SMF in case the a new UPF is selected to replace I-UPF in step 3.
	In the case of multi-homing, the IPv6 prefix @PSA2 is also provided to SMF. If the PCF has subscribed to the IP allocation/release event, the SMF performs the Session Management Policy Modification procedure as defined in clause 4.16.5 to provide the new allocated IPv6 prefix to the PCF.
The DNAI(s) supported by PSA2 may be used by the SMF to determine which PCC rules are to be applied at UPF(s) controlled by the I-SMF
5.	If a new DL Tunnel Info of UL CL/BP has been provided in step 4, the SMF updates the PSA1 via N4with the CN Tunnel Info for the downlink traffic. Now the downlink packets from PSA1 is sent to UE via the new UPF which act as BP/UL CL. The SMF may also update the packet handling rules in PSA1 if some of traffic is to be moved to UPFs controlled by I-SMF.
[bookmark: _Hlk4690990][bookmark: _Hlk4663816]6.	The SMF responds I-SMF with Nsmf_PDUSession_Update Response (N4 information for local traffic switching). The SMF generates N4 information for local traffic switching based on PCC rules and CHF requests that will be enforced by UPFs controlled by I-SMF. The N4 information for local traffic switching corresponds to N4 rules (PDR, FAR, URR, QER, etc..) with identifiers allowing the SMF to later modify or delete these rules. N4 information for local traffic switching considers a unique UPF controlled by the I-SMF leaving it up to the I-SMF to split up the information between the different actual UPF(s) it is controlling. N4 information for local traffic switching may indicate information (as the 5G AN Tunnel Info) that the SMF does not know and that the I-SMF needs to determine to build actual rules sent to the UPF(s).
The I-SMF uses N4 information for local traffic switching received from the SMF as well as 5G AN Tunnel Info received from the 5G AN via the AMF to determine N4 rules to send to the UPF(s) it is controlling.
7.	The I-SMF updates the PSA2 via N4 providing N4 rules determined in step 6. It also provides the Branching Point or UL CL CN Tunnel Info for down-link traffic in case the PSA2 and the UL CL / BP are supported by different UPF(s).
	
8. 	The I-SMF updates the Branching Point or ULCL via N4 providing N4 rules determined in step 6.
NOTE 2:	In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then step 7 and step 8 can be merged.
9.	Same as the steps 7-8 of clause 4.3.5.4 are performed: 	In the case of IPv6 multi-homing PDU Session, the SMF notifies the UE of the IPv6 prefix @PSA2 and updates the UE with routing rule.
10.	If a new UPF is selected to replace I-UPF in step 3, the I-SMF uses N4 Release to remove the I-UPF of the PDU Session. The I-UPF releases resources for the PDU Session.

The SMF behaviour assumes that the PSA2 and UL CL/BP are hosted in a single UPF as the SMF does not need to know whether the I-SMF has picked one or 2 UPF(s) to host the PSA2 and UL CL / BP functionalities; 
The Local UPF (fulfilling the PSA2 + UL CL/BP roles) is configured as shown in the figure Y below where information in purple italics is coming from the SMF and information in dark red non-italics is determined by the I-SMF (e.g. received by I-SMF from the 5G AN via the AMF) 
· An arrow entering in the I-UPF corresponds to a PDR (traffic filter) while an arrow leaving the I-UPF corresponds to a FAR 
· The figures in () indicate the step in Figure 4.23.9-1 where the information is configured


Figure Y: Data to configure in local UPF (PSA2 + UL CL/BP) 
In step 6 above, the SMF retrieve which PCC rule to apply and determines the corresponding 
· traffic forwarding to the local application, 
· traffic filters for the UE traffic, 
· charging related information, usage monitoring information, etc…
The SMF determines N4 information to apply considering that the local UPF(s) controlled by the I-SMF correspond to a unique UPF (if this is not true this is the matter of the I-SMF). The SMF provides (each bullet refers to an arrow in Figure Y)
A. a DL PDR with PDR filter (local N6 side) = local N6 tunnel information (retrieved from the PCC rule). This PDR refers to:
a. a FAR (access side) where the F-TEID has the value “local value to be assigned” (by the I-SMF based on signalling exchange with the 5G AN)
b. relevant URR and QER defined by the SMF
B. a UL PDR with PDR filter (access side) = where the F-TEID has the value “local value to be assigned” (by the I-SMF based on signalling exchange with the 5G AN) coupled with traffic filtering information retrieved from the PCC rule. This PDR refers to:
a. a FAR (local N6 side) with local N6 tunnel information (retrieved from the PCC rule)
b. relevant URR and QER defined by the SMF
C.  a UL PDR with PDR filter (access side) = where the F-TEID has the value “local value to be assigned” (by the I-SMF based on signalling exchange with the 5G AN) coupled with traffic filtering information retrieved from the PCC rule. This PDR refers to:
a. a FAR (network side) with a F-TEID corresponding to an UPF managed by the SMF 
b. relevant URR and QER defined by the SMF
D. a DL PDR with PDR filter (network side) = F-TEID has the value it received earlier (step 4) from the I-SMF. This PDR refers to:
a. a FAR (access side) where the F-TEID has the value “local value to be assigned” (by the I-SMF based on signalling exchange with the 5G AN)
b. relevant URR and QER defined by the SMF
The information above tagged as “local value to be assigned”” correspond to following sentence in step 6 of Figure 4.23.9-1: N4 information for local traffic switching contains references to information as the 5G AN Tunnel Info that the SMF does not know and that the I-SMF needs to determine and add to build actual rules sent to the UPF(s).
The transitions between UP ACTIVE and UP INACTIVE for the PDU Session (e.g. due to transitions between CM-CONNECTED and CM-ACTIVE for the UE) are handled locally by the I-SMF;
The hand-overs within the area of the DNAI are locally handled by the I-SMF; 

Proposal
It is proposed to endorse following principles in step 6 above and recalled below
The SMF [provides] I-SMF with (N4 information for local traffic switching). The SMF generates N4 information for local traffic switching based on PCC rules and CHF requests that will be enforced by UPFs controlled by I-SMF. The N4 information for local traffic switching corresponds to N4 rules (PDR, FAR, URR, QER, etc..) with identifiers allowing the SMF to later modify or delete these rules. N4 information for local traffic switching considers an unique UPF controlled by the I-SMF leaving it up to the I-SMF to split up the information between the different actual UPF(s) it is controlling. N4 information for local traffic switching contains references to information as the 5G AN Tunnel Info that the SMF does not know and that the I-SMF needs to determine and add to build actual rules sent to the UPF(s).
The I-SMF uses N4 information for local traffic switching received from the SMF as well as 5G AN Tunnel Info received from the 5G AN via the AMF to determine N4 rules to send to the UPF(s) it is controlling.
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