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	Reason for change:
	SA2 considers that, in the scenarios where a device behind a UE is moved from one UE to another UE, a MAC address is as no longer associated with a UPF interface when the MAC address has not been detected as Source MAC address in UL traffic for a pre-defined period of time or it has been detected under a different interface (PDU Session or N6). In these case, the UE MAC address and the PDU session association needs update, i.e., the MAC address previously used in one PDU session is detected as new MAC address for another PDU session, otherwise it may occur the scenario where a MAC address is used on more than one PDU Session for the same DNN and S-NSSAI during a pre-defined period of time, which maybe long, e.g., minutes. For this scenario: 
· This conflicts with the Support of Ethernet PDU Session type defined in TS23.501 clause 5.6.10.2, in particular the “NOTE 8:	5GS does not support the scenario where a MAC address or if VLAN applies a (MAC address, VLAN) combination is used on more than one PDU Session for the same DNN and S-NSSAI.”
· The original PDU session may still transfer the DL traffic towards this MAC address before the UPF updates the association of this MAC address with the target PDU session, so the original PDU session is accounted for charging for resources usage but finally discarded by the UE
· Using DL traffic on N6 interface to detect the MAC address, it is not able to switch the MAC address from the original PDU session to the target PDU session in the case that the two PDU sessions anchor at the same UPF since the DL traffic can still map to the original PDU session
· The subsequent requests targeting to the MAC address may still affect the original PDU session, e.g., AF request may influence the traffic routing of the original PDU session.
To avoid this scenario, it is proposed that the “reporting of the UE MAC address” is activated. Then this can be addressed by the following clarifications:
· If the original PDU session and target PDU session anchor at the same SMF, then the SMF can immediately remove the traffic routing for this MAC address from the original PDU session upon reception of the “new UE MAC address” report for this MAC address
· If the original PDU session and target PDU session are served by the same PCF, then the PCF can ask the SMF serving the original PDU session to remove the traffic routing for this MAC address at the original PDU session upon reception of the “new UE MAC address” report for this MAC address
· Otherwise, the BSF can inform the PCF serving the original PDU session of the association changes for this MAC address and the original PDU session when the BSF updates the binding of this MAC address to the target PDU session, then the PCF serving original PDU session the can ask the SMF to remove the traffic routing for this MAC address at the original PDU session upon

	
	

	Summary of change:
	To support the scenarios where a device behind a UE is moved from one UE to another UE, the “reporting of the UE MAC address” is activated for the PDU session. In this scenario, to avoid a MAC address used on more than one PDU Session for the same DNN and S-NSSAI:
· If the original PDU session and target PDU session anchor at the same SMF, then the SMF can immediately remove the traffic routing for this MAC address from the original PDU session upon reception of the “new UE MAC address” report for this MAC address
· If the original PDU session and target PDU session are served by the same PCF, then the PCF can ask the SMF serving the original PDU session to remove the traffic routing for this MAC address at the original PDU session upon reception of the “new UE MAC address” report for this MAC address
· Otherwise, the BSF can inform the PCF serving the original PDU session of the association changes for this MAC address and the original PDU session when the BSF updates the binding of this MAC address to the target PDU session, then the PCF serving original PDU session the can ask the SMF to remove the traffic routing for this MAC address at the original PDU session upon

	
	

	Consequences if not approved:
	the scenario where a MAC address is used on more than one PDU Session for the same DNN and S-NSSAI may occur, this scenario leads to the consequences mentioned in “reason for change” 
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc59095566][bookmark: _Toc51769215][bookmark: _Toc47342515][bookmark: _Toc45183673][bookmark: _Toc36187769][bookmark: _Toc27846641]5.8.2.5.3	Support of Ethernet PDU Session type
When configuring an UPF acting as PSA for an Ethernet PDU Session Type, the SMF may instruct the UPF to route the traffic based on detected MAC addresses as follows.
-	The UPF learns the MAC address(es) connected via N6 based on the source MAC addresses of the DL traffic received on a N6 Network Instance.
-	The UPF learns the MAC address(es) of UE(s) and devices connected behind, if any, based on the source MAC address contained within the UL traffic received on a PDU Session (N3/N9 interface).
-	The UPF forwards DL unicast traffic (with a known destination address) on a PDU Session determined based on the source MAC address(es) used by the UE for the UL traffic.
-	The UPF forwards UL unicast traffic (with a known destination address) on a port (PDU Session or N6 interface) determined based on the source MAC address(es) learned beforehand.
-	In the case of multicast and broadcast traffic (if the destination MAC address is a broadcast or multicast address):
-	for DL traffic received by UPF on a N6 Network Instance the UPF should forward the traffic to every DL PDU Session (corresponding to any N4 Session) associated with this Network Instance
-	for uplink traffic received by UPF over a PDU session on a N3/N9 interface, the UPF should forward the traffic to the N6 interface and downlink to every PDU session (except toward the one of the incoming traffic) associated with the same N6 Network Instance
-	for uplink and downlink unicast traffic received by UPF, if the destination MAC has not been learnt, the UPF should forward the traffic to every PDU session associated with the same N6 Network Instance and towards the N6 interface. In any case the traffic is not replicated on the PDU Session or the N6 interface of the incoming traffic.
NOTE 1:	The UPF can consider a PDU Session or a N6 interface to be active or inactive in order to avoid forwarding loops. User data traffic is not sent on inactive PDU sessions or inactive N6 interface. This release of the specification does not further specify how the UPF determines whether a PDU Session or N6 interface is considered active or inactive.
NOTE 2:	This release of the specification supports only a single N6 interface in a UPF associated with the N6 Network Instance.
-	if the traffic is received with a VLAN ID, the above criteria apply only towards the N6 interface or PDU session matching the same VLAN ID, unless the UPF is instructed to remove the VLAN ID in the incoming traffic.
NOTE 3:	This release of the specification supports Independent VLAN Learning (IVL) and does not support Shared VLAN Learning (SVL), as described in IEEE Std 802.1Q [98].
-	if the destination MAC address of traffic refers to the same N6 interface or PDU session on which the traffic has been received, the frame shall be dropped.
In order to handle scenarios where a device behind a UE is moved from a sourceone UE to a targetanother UE, the reporting of the UE MAC addresses as defined in clause 5.8.2.12 needs to be activated, a MAC address is considered as no longer associated with a UPF interface (source UE’s PDU session) when the MAC address has not been detected as Source MAC address in UL traffic for a pre-defined period of time or it has been detected under a different interface (target UE’s PDU Session or N6). In these scenarios, to avoid a MAC address used on more than one PDU Session for the same DNN and S-NSSAI during the pre-defined period of time, the SMF (serving the source UE) needs to remove the association (including N4 rules) related with this MAC address from the source UE’s PDU session in one of the following conditions:
-	Upon reception of the “new UE MAC address” report for this MAC address when the SMF serves both the source UE’s PDU session and target UE’s PDU session.
-	Upon reception of the request from the PCF which asks the SMF to remove the association (including N4 rules) related with this MAC address from the source UE’s PDU session. The PCF can send such request to the SMF when the “new UE MAC address” report for this MAC address is received for the target UE’s PDU session in case this PCF serves both the source UE’s PDU session and the target UE’s PDU session, or when the Nbsf_Management_UpdateNotification is received from BSF for this MAC address and source UE’s PDU session.
For ARP/IPv6 Neighbour Solicitation traffic, a SMF's request to respond to ARP/IPv6 Neighbour Solicitation based on local cache information or to redirect such traffic from the UPF to the SMF overrules the traffic forwarding rules described above.
NOTE 4:	Local policies in UPF associated with the Network Instance can prevent local traffic switching in the UPF between PDU Sessions either for unicast traffic only or for any traffic. In the case where UPF policies prevent local traffic switching for any traffic (thus for broadcast/multicast traffic) some mechanism such as responding to ARP/ND based on local cache information or local multicast group handling is needed to ensure that upper layer protocol can run on the Ethernet PDU sessions.
The SMF may ask to get notified with the source MAC addresses used by the UE.
In order to request the UPF to act as defined above, the SMF may, for each PDU Session corresponding to a Network Instance, set an Ethernet PDU Session Information in a DL PDR that identifies all (DL) Ethernet packets matching the PDU session. Alternatively, for unicast traffic the SMF may provide UPF with dedicated forwarding rules related with MAC addresses notified by the UPF.
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