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Abstract of the contribution: This contribution proposes updates to the PDU Session Establishment call flow detailing IPv6 multi-homing support and improves the Change of PDU session Anchor (SSC mode 3) with IPv6 Multi homed PDU session call flow. 
Introduction
This contribution proposes updates to the PDU Session Establishment call flow detailing IPv6 multi-homing support. 
In addition, two new procedures are proposed, to add and remove PDU session Anchor and a PDU session Branching Point. The new procedures are generally applicable e.g. to insert a new anchor UPF for local breakout of traffic, or remove a UPF anchor that is no longer needed. The procedure to insert an anchor UPF is referred from both the non-roaming and roaming with local breakout PDU session Establishment call flow. In addition, the Change of PDU session Anchor (SSC mode 3) with IPv6 Multi homed PDU session call flow is updated to refer to the two “basic” for inserting and removing anchor UPF.
Proposal
It is proposed to update TS 23.502 as follows:
**** Start of Changes ****
4.3.5.2a
Addition of PDU session Anchor and Branching Point or UL CL for a PDU session

This clause describes a procedure to add a PDU session Anchor and a Branching Point or UL CL for an established PDU session. 
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Figure 4.3.5.2a-1: Addition of PDU session Anchor and Branching Point or UL CL for a PDU session
1.
UE has an established PDU Session with a UPF including the PDU Session Anchor 1 (PSA1 in Figure 4.3.5.x-1). The PDU Session user plane involves at least the RAN and the PDU Session Anchor 1.

2.
At some point the SMF decides to establish a new PDU Session Anchor e.g. due to UE mobility, new flow detection. The SMF selects a UPF and using N4 establish the new PDU Session Anchor 2 (PSA2 in Figure 4.3.5.x-1) of the PDU Session. In case of IPv6 multi-homing PDU Session, the SMF also allocates a new IPv6 prefix corresponding to PSA2.

3.
The SMF selects a UPF and using N4 establish the Branching Point (in case of IPv6 multi-homing) or a UL CL for the PDU Session. It provides the necessary uplink forwarding rules towards PSA1 and PSA2 including the PSA1 CN Tunnel Info and the PSA2 CN Tunnel Info. In addition, the AN Tunnel Info is provided for downlink forwarding. In case of IPv6 multi-homing, the SMF also provides the IPv6 prefixes corresponding to PSA1 and PSA2 respectively. In case of UL CL, the SMF provides traffic filters indicating what traffic shall be forwarded towards PSA1 and PSA2 respectively.
NOTE:
In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then steps 2 and 3 may be merged. In case a Branching Point is already allocated, step 3 is skipped.   
4.
The SMF updates the PSA1 via N4. It provides the PDU session CN Tunnel Info for the downlink traffc.
NOTE:
In case the Branching Point or UL CL and the PSA1 are co-located in a single UPF then steps 3 and 4 may be merged.
5.
Optionally if UPFs allocates CN Tunnel Info the SMF updates PSA2. It provides the CN Tunnel Info for down-link traffic.

NOTE:
In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then step 5 is not needed.
6. The SMF updates (R)AN via N2 SM information over N11. It provides the new CN Tunnel Info corresponding to the UPF (Branching Point or UL CL). In case of UL CL, if there is an existing UPF between the (R)AN and new inserted UL CL, the SMF updates the existing UPF via N4 instead of updating the (R)AN.
7.
In case of IPv6 multi-homing, the SMF notifies the UE of the availability of the new IP prefix @ PSA2. This is performed using an IPv6 Router Advertisement message (RFC 4861 [6]). Also, the SMF sends routing rule along with the IPv6 prefix to the UE as described in TS 23.501 [2] clause 5.8.1.2.
8.
In case of IPv6 multi-homing, the SMF may re-configure the UE for the original IP prefix @ PSA1. This is performed using an IPv6 Router Advertisement message (RFC 4861 [6]).
**** 2nd Change ****
4.3.5.2b
Removal of PDU session Anchor and Branching Point or UL CL for a PDU session

This clause describes a procedure to remove a PDU session Anchor and (optionally) remove Branching Point or UL CL for an established PDU session.
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Figure 4.3.5.2b-1: Removal of PDU session Anchor and Branching Point or UL CL for a PDU session
1.
UE has an established PDU Session with a UPF including the Branching Point or UL CL, the PDU Session Anchor 1 (PSA1 in Figure 4.3.5.y-1) and the PDU Session Anchor 2 (PSA2 in Figure 4.3.5.y-1). 


At some point the SMF decides to remove the PDU Session Anchor 1 e.g. due to UE mobility, flow terminated. 
2. 
In case of IPv6 multi-homing, the SMF notifies the the UE to stop using the IPv6 prefix corresponding to PSA1. This is performed by IPv6 Router Advertisement message (RFC 4861 [6] and RFC 4862 [x]). Also, the SMF sends routing rule along with the IPv6 prefix corresponding to PSA2 to the UE as described in TS 23.501 [2] clause 5.8.1.2. Based on the information provided in the Router Advertisement, the UE starts using the IPv6 prefix (corresponding to PSA2) for all new traffic.
4.
If the Branching Point or UL CL is to be released, the SMF updates the (R)AN with the PSA2 CN Tunnel Info. In case of UL CL, if there is an existing UL CL between the (R)AN and new inserted UL CL, the SMF updates the existing UL CL via N4 instead of updating the (R)AN. 

5.
If the Branching Point or UL CL is to be released, the SMF updates via N4 the PSA2 providing the (R)AN Tunnel Info.
6.
The SMF releases via N4 the PSA1. In case of IPv6 multi-homing, the SMF also releases the corresponding IPv6 prefix.

7.
If steps 4 and 5 were executed, the SMF releases the Branching Point / UL CL.

**** End of Changes ****
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3. SMF establishes Branching Point or UL CL







(Branching Point / 



UL CL)







1. UE has an established PDU session with PSA1







2. SMF establishes PSA2







4. SMF updates PSA1 for downlink traffic







Uplink PDU for PSA1 







5. SMF updates PSA2 







6. SMF updates (R)AN for uplink traffic 







Uplink PDU for PSA1 







Downlink PDU







7.New UE IPv6 prefix assignment   







8. SMF re-configures UE IPv6 prefix for PSA1  
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