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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: _Toc59101295][bookmark: _Toc51837008][bookmark: _Toc51836861][bookmark: _Toc47594230][bookmark: _Toc45194818][bookmark: _Toc37076372][bookmark: _Toc36192641][bookmark: _Toc27896473][bookmark: _Toc19197320]6.1.1.2.2	The Binding Support Function (BSF)
The BSF has the following characteristics:
-	For a certain PDU Session, the BSF stores internally information about the user identity, the DNN, the UE (IP or MAC) address(es), the S-NSSAI, the selected PCF address and if available the associated PCF instance ID, PCF set ID and the level of binding (see clause 6.3.1.0 of TS 23.501 [2]).
NOTE 1:	Only NF instance or NF set Level of Binding indication are supported at the BSF.
-	The PCF registers, updates and removes the stored information in the BSF using the Nbsf management service operations defined in TS 23.502 [3].
-	The PCF ensures that the BSFit is updated each time an IP address is allocated or de-allocated to the PDU Session or, for Ethernet PDU Sessions supporting binding of AF request based on MAC address, each time it has been detected that a MAC address is used or no more used by the UE in the PDU Session.
-	When the BSF receives a MAC address for an Ethernet PDU Session, the BSF shall also check whether this MAC address is stored for any other PDU Session and if so, delete the binding of this MAC address and the other PDU Session. In addition, the BSF shall then notify the PCF responsible for the other PDU Session that this MAC address has to be removed from the binding.
-	Based on operator's policies and configuration, the PCF determines whether the same PCF shall be selected for the SM Policy associations to the same UE ID, S-NSSAI and DNN combination in the non-roaming or home-routed scenario.
NOTE 2:	This applies to usage monitoring.
-	The selected PCF (if needed) downloads the user profile from the UDR as described in TS 23.502 [3] clause 4.16.4 step 2. If usage monitoring is enabled for the user, and based on operator's policies, the PCF checks if the BSF has already existing PCF serving the combination of SUPI, S-NSSAI, DNN.
-	If no such PCF is found the PCF shall register itself to the BSF as described above in this clause.
-	Else if an existing PCF is found for the above combination, the PCF shall return to the SMF the available information about the existing PCF and a redirection indication.
NOTE 3:	The assumption is that for DNN, S-NSSAI combinations where usage monitoring be applied, the same BSF instance or the same BSF SET is selected for all UE PDU Sessions to the same DNN, S-NNSAI.
-	For retrieval binding information, any NF, such as NEF or AF, that needs to discover the selected PCF address(es), and if available, the associated PCF instance ID, PCF set ID and level of binding (see clause 6.3.1.0 of TS 23.501 [2]) for the tuple (UE address, DNN, S-NSSAI, SUPI, GPSI) (or for a subset of this Tuple) uses the Nbsf management service discovery service operation defined in TS 23.502 [3].
-	The NF may discover the BSF via NRF or based on local configuration. In the case of via NRF the BSF registers the NF profile in NRF. The Range(s) of UE IPv4 addresses, Range(s) of UE IPv6 prefixes supported by the BSF may be provided to NRF.
-	If the NF received a PCF set ID or a PCF instance ID with an indication of level of binding as result of the Nbsf management service discovery service operation, it should use that information as NF set level or NF instance level Binding Indication to route requests to the PCF as defined in clause 6.3.1.0 of TS 23.501 [2] and according to the following provisions:
-	For the NF set level of binding, the NF will receive a PCF set ID but no PCF instance ID. If an NF is not able to reach the received PCF address(es) and applies direct discovery, it should query the NRF for PCF instances within the PCF set and select another instance.
-	For the NF instance level of binding, the NF will receive a PCF set ID and a PCF instance ID. If an NF is not able to reach the received PCF address(es) and applies direct discovery, it should query the NRF for PCF service instances within the PCF and select another instance.
-	The NF should provide a Routing Binding Indication based on the received PCF set ID, level of binding and possible PCF instance ID in requests it sends to the PCF.
-	For an ongoing NF service session, the PCF may provide Binding indication to the NF (see clause 6.3.1.0 of TS 23.501 [2]). This Binding indication shall then be used instead of any PCF information received from the BSF.
-	If a new PCF instance is selected, the new PCF should invoke Nbsf_Management_Update service operation to update the binding information in BSF.
The BSF may be deployed standalone or may be collocated with other network functions, such as PCF, UDR, NRF, SMF.
NOTE 4:	Collocation allows combined implementation.

* * * * Second change * * * *
[bookmark: _Toc59101366][bookmark: _Toc51836931][bookmark: _Toc47594300][bookmark: _Toc45194888][bookmark: _Toc37076438][bookmark: _Toc36192707][bookmark: _Toc27896539][bookmark: _Toc19197386]6.4	PDU Session related policy information
The purpose of the PDU Session related policy information is to provide policy and charging control related information that is applicable to a single Monitoring key or the whole PDU Session respectively. The PCF may provide PDU Session related policy information to the SMF together with PCC rules or separately.
Table 6.4-1 includes the PDU Session related policy information.
The differences with table 6.4 and table 6.6 in TS 23.203 [4] are shown, either "none" means that the IE applies in 5GS or "removed" meaning that the IE does not apply in 5GS, this is due to the lack of support in the 5GS for this feature or "modified" meaning that the IE applies with some modifications defined in the IE.
Table 6.4-1: PDU Session related policy information
	Attribute
	Description
	PCF permitted to modify for dynamically provided information
	Scope
	Differences compared with table 6.4. and 6.6 in TS 23.203 [4]

	Charging information
	Defines the containing CHF address and optionally the associated CHF instance ID and CHF set ID.
	No
	PDU Session
	None

	Default charging method
	Defines the default charging method for the PDU Session.
	No
	PDU Session
	None

	PDU Session with offline charging only
	Indicates that the "online" charging method is never used for PCC rules in the PDU Session.
	No
	PDU Session
	Added

	Policy control request trigger
	Defines the event(s) that shall cause a re-request of PCC rules for the PDU Session.
	Yes
	PDU Session
	Explicitly subscribed by invoking Npcf_SMPolicyControl service operation

	Authorized QoS per bearer (UE-initiated IP‑CAN bearer activation/modification)
	Defines the authorised QoS for the IP‑CAN bearer (QCI, GBR, MBR).
	Yes
	IP‑CAN bearer
	Removed

	Authorized MBR per QCI (network initiated IP‑CAN bearer activation/modification)
	Defines the authorised MBR per QCI.
	Yes
	IP‑CAN session
	Removed

	Revalidation time limit
	Defines the time period within which the SMF shall perform a PCC rules request.
	Yes
	PDU Session
	None

	PRA Identifier(s)
	Defines the Presence Reporting Area(s) to monitor for the UE with respect to entering/leaving
	Yes
	PDU Session
	None but only applicable to PCF


	List(s) of Presence Reporting Area elements (NOTE 14)
	Defines the elements of the Presence Reporting Area(s)
	Yes
	PDU Session
	None but only applicable to PCF


	Default NBIFOM access
	The access to be used for all traffic that does not match any existing Routing Rule
	Yes (only at the addition of an access to the IP-CAN session)
	IP-CAN session
	Removed

	IP Index
(NOTE 11)
	Provided to SMF to assist in determining the IP Address allocation method (e.g. which IP pool to assign from) when a PDU Session requires an IP address – as defined in TS 23.501 [2] clause 5.8.2.2.1.
	No
	PDU Session
	Added

	Redundant PDU Session
	Indicates whether the PDU Session is a redundant PDU Session
	No
	PDU Session
	New

	Explicitly signalled QoS Characteristics (NOTE 1)
	Defines a dynamically assigned 5QI value (from the non-standardized value range) and the associated 5G QoS characteristics as defined in TS 23.501 [2] clause 5.7.3.
	No
	PDU Session
	Added

	Reflective QoS Timer
	Defines the lifetime of a UE derived QoS rule belonging to the PDU Session.
	No
	PDU Session
	Added

	[bookmark: _Hlk491352672]Authorized Session-AMBR
(NOTE 2) (NOTE 3)
	Defines the Aggregate Maximum Bit Rate for the Non-GBR QoS Flows of the PDU Session.
	Yes
	PDU Session
	Modified

	Authorized default 5QI/ARP
(NOTE 3) (NOTE 10)
	Defines the default 5QI and ARP of the QoS Flow associated with the default QoS rule.
	Yes
	PDU Session
	Modified

	Time Condition (NOTE 4)
	Defines the time at which the corresponding Subsequent Authorized Session-AMBR or Subsequent Authorized default 5QI/ARP shall be applied.
	No (NOTE 5)
	PDU Session
	Modified

	[bookmark: _Hlk491461470]Subsequent Authorized Session-AMBR (NOTE 4) (NOTE 2)
	Defines the Aggregate Maximum Bit Rate for the Non-GBR QoS Flows of the PDU Session when the Time Condition is reached.
	No (NOTE 5)
	PDU Session
	Modified

	Subsequent Authorized default 5QI/ARP (NOTE 4) (NOTE 10)
	Defines the default 5QI and ARP when the Time Condition is reached.
	No (NOTE 5)
	PDU Session
	Modified

	UE MAC address to be removed
	UE MAC address to be removed from an Ethernet type PDU Session.
	
	PDU Session
	Added

	Usage Monitoring Control related information
(NOTE 12) (NOTE 13)
	Defines the information that is required to enable user plane monitoring of resources for individual applications/services, groups of applications/services, for a PDU Session.
	
	
	

	Monitoring key
	The PCF uses the monitoring key to group services that share a common allowed usage.
	No
	PDU Session (NOTE 12)
	None

	Volume threshold
(NOTE 7)
	Defines the traffic volume value after which the SMF shall report usage to the PCF for this monitoring key.
	Yes 
	Monitoring key
	None

	Time threshold
(NOTE 7)
	Defines the resource time usage after which the SMF shall report usage to the PCF.
	Yes
	Monitoring key
	None

	Monitoring time
	Defines the time at which the SMF shall reapply the Volume and/or Time Threshold.
	No (NOTE 6)
	Monitoring Key
	None

	Subsequent Volume threshold (NOTE 9) 
	Defines the traffic volume value after which the SMF shall report usage to the PCF for this Monitoring key for the period after the Monitoring time.
	No (NOTE 6)
	Monitoring Key
	None

	Subsequent Time threshold (NOTE 9) 
	Defines resource time usage after which the SMF shall report usage to the PCF for this Monitoring key for the period after the Monitoring time.
	No (NOTE 6)
	Monitoring Key
	None

	Inactivity Detection Time (NOTE 8)
	Defines the period of time after which the time measurement shall stop, if no packets are received.
	Yes
	Monitoring Key
	None

	Ethernet port management related
	
	
	
	

	Port number
	Port number for which Port Management Information Container is provided.
	Yes
	PDU Session
	New

	Port Management Information Container
	Includes Ethernet port management information
	Yes
	PDU Session
	New

	Bridge Management Information Container
	Includes Bridge management information
	Yes
	
	New

	NOTE 1:	Multiple Non-standardized QoS Characteristics can be provided by the PCF. Operator configuration is assumed to ensure that the non-standardized 5QI to QoS characteristic relation is unique within the PLMN.
NOTE 2:	The Authorized Session-AMBR and the Subsequent Authorized Session-AMBR may be provided together with a list of Access Types possibly complemented by RAT types.
NOTE 3:	There is always an unconditional value for the Authorized Session-AMBR and Authorized default 5QI/ARP available at the SMF. The initial value is received as Subscribed Session-AMBR/Subscribed default 5QI/ARP, and the PCF can overwrite it with these parameters.
NOTE 4:	The Time Condition and Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP are used together. The PCF may provide up to four instances of them. When multiple instances are provided, the values of the associated Time Condition have to be different.
NOTE 5:	The PCF may replace all instances that have been provided previously with a new instruction. A previously provided Time Condition and Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP pair cannot be individually modified.
NOTE 6:	The PCF may replace all instances that have been provided previously with a new instruction. A previously provided Volume threshold/Time threshold and Monitoring Time pair cannot be individually modified.
NOTE 7:	This attribute is also used by the SMF, e.g. during PDU Session termination, to inform the PCF about the resources that have been consumed by the UE.
NOTE 8:	This attribute is applicable in presence of Time threshold only.
NOTE 9:	This attribute is applicable in presence of Monitoring Time only.
NOTE 10:	The Authorized default 5QI and the Subsequent Authorized default 5QI shall be of Non-GBR Resource Type.
NOTE 11:	This attribute is applicable only when no IP address/Prefix for the PDU Session is received from the SMF.
NOTE 12:	A Monitoring Key can either be used to monitor the traffic of a PDU Session, the traffic of a PDU Session per access (for a MA PDU Session) or the traffic of specific SDF(s) in the PCC Rule(s) that share the same Monitoring Key.
NOTE 13:	For a MA PDU Session, the PDU Session level Usage Monitoring shall be possible per access (i.e. 3GPP and/or Non-3GPP) and irrespective of the access.
NOTE 14:	The list of PRA elements shall be a short list of elements.



Upon the initial interaction with the SMF, the PCF may provide the following attributes to the SMF:
The Charging information contains addresses of the CHF that manages charging for the PDU Session and optionally the associated CHF instance ID and CHF set ID (see clause 6.3.1.0 of TS 23.501 [2]). If received, the SMF shall apply it as defined in TS 23.501 [2] clause 6.3.11.
The Default charging method indicates what charging method shall be used in the PDU Session for every PCC rule where the charging method identifier is omitted, including predefined PCC rules that are activated by the SMF. If received by the SMF, it supersedes the Default charging method in the charging characteristics profile.
The PDU Session with offline charging only can be assigned to a PDU Session by the PCF to indicate that the online charging method is never set for any of the PCC Rules activated during the lifetime of the PDU Session nor provided as Default charging method.
NOTE 1:	If this parameter is provided by the PCF or configured in the SMF charging characteristics the SMF can use the Nchf_OfflineOnlyCharging service instead of the Nchf_ConvergedCharging service for a PDU Session as defined in TS 32.255 [21].
The IP Index indicates the IP Address/Prefix allocation method which is used by the SMF for IP Address/Prefix allocation during PDU Session Establishment procedure as defined in TS 23.501 [2] clause 5.8.2.2.1.
Upon every interaction with the SMF, the PCF may provide the following attributes to the SMF:
The Revalidation time limit defines the time period within which the SMF shall trigger a request for PCC rules for an established PDU Session.
The Reflective QoS Timer defines the lifetime of a UE derived QoS rule belonging to the PDU Session. It is used in the UE as defined in TS 23.501 [2] clause 5.7.5.3.
NOTE 2:	The Reflective QoS Timer that is sent to the UE has to be in alignment with the corresponding timer configured in the UPF (defined in TS 23.501 [2], clause 5.7.5.3).
The Authorized Session-AMBR defines the UL/DL Aggregate Maximum Bit Rate for the Non-GBR QoS Flows of the PDU Session, which is enforced in the UPF as defined in TS 23.501 [2] clause 5.7.1. The PCF may provide the Authorized Session-AMBR in every interaction with the SMF. When the SMF receives it from the PDU Session policy, it is provided to the UPF over N4 interface for the enforcement.
The Authorized default 5QI/ARP defines the 5QI and ARP values of the QoS Flow associated with the default QoS rule as described in clause 6.2.2.4. The SMF applies the Authorized default 5QI/ARP also for the QoS Flow binding as described in clause 6.1.3.2.4.
[bookmark: _Hlk490444922][bookmark: _Hlk491445120]The Time Condition and Subsequent Authorized Session-AMBR / Subsequent Authorized default 5QI/ARP are used together and up to four instances with different values of the Time Condition parameter may be provided by the PCF. Time Condition indicates that the associated Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP is only applied when the time defined by this attribute is met. When the SMF receives a Time Condition and Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP pair, it stores it locally. The SMF shall discard any previously received Subsequent Authorized Session-AMBR / Subsequent Authorized default 5QI/ARP instances on explicit instruction as well as whenever the PCF provides a new instruction for one or more Subsequent Authorized Session-AMBR / Subsequent Authorized default 5QI/ARP. When the time defined by the Time Condition parameter is reached, the SMF shall apply (or instruct the UPF to apply) Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP.
NOTE 3:	In order to reduce the risk for signalling overload, the PCF should avoid simultaneous provisioning of the Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP for many UEs (e.g. by spreading over time).
NOTE 4:	In order to provide further Subsequent Authorized Session-AMBR/ Subsequent Authorized default 5QI/ARP in a timely fashion the PCF can use its own clock to issue the desired changes or use the Revalidation time limit parameter to trigger an SMF request for a policy decision.
NOTE 5:	For services that depend on specific Session-AMBR and/or default 5QI/ARP (e.g. MPS session) the PCF is responsible to ensure that no Subsequent Authorized Session-AMBR or Subsequent Authorized default 5QI/ARP interfere with the service, e.g. by removing the Subsequent Authorized Session-AMBR or Subsequent Authorized default 5QI/ARP before the respective change time is reached.
The Monitoring Key is the reference to a resource threshold. Any number of PCC Rules may share the same monitoring key value. The monitoring key values for each service shall be operator configurable.
It shall also be possible for an operator to use the Monitoring Key parameter to indicate usage monitoring on an PDU Session level or, in the case of an MA PDU Session, to indicate usage monitoring on PDU Session level for the 3GPP access and/or the Non-3GPP access.
Usage monitoring on PDU Session level is active when a PDU Session is active when a Monitoring Key for the PDU Session and a corresponding volume and/or time threshold value have been provided to the SMF. Usage monitoring on Monitoring key level is active when a volume and/or time threshold has been provided for a Monitoring Key to the SMF and there is at least one PCC rule active for the PDU Session that is associated with that Monitoring Key.
The Volume threshold indicates the overall user traffic volume value after which the SMF shall report the Usage threshold reached trigger to the PCF.
The Time threshold indicates the overall resource time usage after which the SMF shall report the Usage threshold reached trigger to the PCF.
The Monitoring time indicates the time at which the SMF shall store the accumulated usage information.
The Subsequent Volume threshold indicates the overall user traffic volume value measured after Monitoring time, after which the SMF shall report the Usage threshold reached trigger to the PCF.
The Subsequent Time threshold indicates the overall resource time usage measured after Monitoring time, after which the SMF shall report the Usage threshold reached trigger to the PCF.
The Inactivity Detection Time indicates the period of time after which the time measurement shall stop, if no packets are received during that time period.
The Port Management Information Container carries Ethernet port management information for an Ethernet port located in DS-TT or NW-TT. The port for which the container is provided is identified by the port number.
The Bridge Management Information Container carries Bridge management information for a 5GS TSN bridge.
The UE MAC address to be removed information is used by the PCF to trigger an SMF interaction with the UPF to inform the UPF about the removal of a UE MAC address from an Ethernet type PDU Session. The PCF shall provide this information to the SMF when the PCF is informed by the SMF about the detection of that MAC address in another PDU Session (details are described in clause 5.8.2.5.3 of TS 23.501 [2]) or when triggered by the BSF (details are described in clause 6.1.1.2.2).

* * * * End of changes * * * *


