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* * * First Change * * * *
[bookmark: _Toc19717070][bookmark: _Toc27490527][bookmark: _Toc27556820][bookmark: _Toc27723737][bookmark: _Toc36030802][bookmark: _Toc36042722][bookmark: _Toc36814046][bookmark: _Toc44688891][bookmark: _Toc44923645][bookmark: _Toc51860613][bookmark: _Toc57930380][bookmark: _Toc57931010][bookmark: _Toc67499401]5.2.7.1	General
The UP function (i.e. the UPF) shall support the Multi-Access Rule (MAR) if it supports the ATSSS feature (see MPTCP and ATSSS-LL flags in UP Function Features, Table 8.2.25-1).
The CP function (i.e. the SMF) shall provision in the UP function acting as the PDU Session Anchor (PSA) and supporting the ATSSS feature, one and only one MAR for every downlink PDR corresponding to non-GBR traffic of a PFCP session that is established for a Multi-Access (MA) PDU session.
The MAR provides instructions to the UP function on how to forward the packets matching the PDR over 3GPP and non-3GPP accesses. See clauses 5.8.2.11.8 and 5.32.8 in 3GPP TS 23.501 [28].
In a MAR, the CP function (i.e. the SMF) shall:
-	instruct the UPF which traffic steering functionality to use, i.e. MPTCP or ATSSS-LL, using the Steering Functionality IE (see clause 8.2.124);
-	set the Steering Mode to instruct how the packets shall be distributed across 3GPP and non-3GPP accesses, e.g. Active-Standby, Smallest Delay, Load Balancing and Priority Based (see clause 8.2.125);
If the Steering Mode is set to Load Balancing, the CP function may further indicate the following parameters:
-	the SMI (Steering Mode Indicator) to indicate that autonomous operation for "Load Balancing" steering mode is allowed;
-	the MRTT (Maximum RTT) indication and the value of Maximum RTT, to indicate the threshold for maximum RTT;
-	the MPLR (Maximum Packet Loss Rate) indication and the value of Maximum Packet Loss Rate, to indicate the threshold for maximum Packet Loss Rate.
-	provision access specific forwarding action information including:
-	a FAR ID which control the packets forwarding either to 3GPP access or non-3GPP access;
-	a Weight to indicate the proportion of traffic to be forwarded by the given FAR when the Steering Mode is set to "Load Sharing";
-	a Priority to indicate at which condition the traffic is to be forwarded by the given FAR when the Steering Mode is set to "Active-Standby" or "Priority-Based";
-	a list of URR IDs to enable the SMF to request separate usage report for different accesses.
The CP function may provision one or more MAR(s) (for different PDRs) per PFCP session. Different MARs of a same PFCP session may be provisioned with a different steering functionality and/or a different steering mode. Different MARs of a same PFCP session may be associated with the same FAR(s).
If a UE indicates it supports MPTCP and ATSSS-LL, and if the network determines to apply both MPTCP functionality and ATSSS-LL functionality for the UE's PDU session, the CP function shall provision separate downlink PDRs for MPTCP traffic and for Non-MPTCP traffic. Correspondingly, different MARs shall be provisioned and associated with the separate downlink PDRs. The steering functionality shall be set to ATSSS-LL for the MAR associated with the downlink PDR for non MPTCP traffic.
The UP function shall distribute the downlink traffic across the two access networks (and the two N3/N9 tunnels) according to the instructions received in the MAR and feedback information received from the UE via the user plane (e.g. access network Unavailability or Availability reports for ATSSS-LL received by PMF, see 3GPP TS 24.193 [59]).
* * * Next Change * * * *
[bookmark: _Toc19717291][bookmark: _Toc27490781][bookmark: _Toc27557074][bookmark: _Toc27723991][bookmark: _Toc36031063][bookmark: _Toc36042983][bookmark: _Toc36814308][bookmark: _Toc44689162][bookmark: _Toc44923916][bookmark: _Toc51860886][bookmark: _Toc57930657][bookmark: _Toc57931287][bookmark: _Toc67499679][bookmark: _Toc19717470][bookmark: _Toc27490971][bookmark: _Toc27557264][bookmark: _Toc27724181][bookmark: _Toc36031255][bookmark: _Toc36043175][bookmark: _Toc36814500][bookmark: _Toc44689358][bookmark: _Toc44924112][bookmark: _Toc51861082][bookmark: _Toc57930853][bookmark: _Toc57931483][bookmark: _Toc67499875]7.5.2.8	Create MAR IE within PFCP Session Establishment Request
The Create MAR grouped IE shall be encoded as shown in Figure 7.5.2.8-1.
Table 7.5.2.8-1: Create MAR IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	Create MAR IE Type = 165 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	MAR ID
	M
	This IE shall uniquely identify the MAR among all the MARs configured for that PFCP session.
	-
	-
	-
	X
	MAR ID

	Steering Functionality
	M
	This IE shall be present to indicate the applicable traffic steering functionality.

	-
	-
	-
	X
	Steering Functionality

	Steering Mode
	M
	This IE shall be present to indicate the steering mode.

If the SMI bit in Steering Mode IE is set to "1", the autonomous operation for the "Load Balancing" steering mode is allowed, and the Weight value indicated in (Non-)3GPP Access Forwarding Action Information IE is treated as the default percentages.

	-
	-
	-
	X
	Steering Mode

	3GPP Access Forwarding Action Information
	C
	This IE shall be present to provision 3GPP access specific forwarding action information if the UE is registered for 3GPP access, except when steering mode is set to "Active-Standby", Non-3GPP access is the active access and 3GPP access is not used as Standby access. In the latter case, this IE may be present.
(NOTE)
	-
	-
	-
	X
	3GPP Access Forwarding Action Information 

	Non-3GPP Access Forwarding Action Information
	C
	This IE shall be present to provision non-3GPP access specific forwarding action information if the UE is registered for non-3GPP access, except when steering mode is set to "Active-Standby", 3GPP access is the active access and Non-3GPP access is not used as Standby access. In the latter case, this IE may be present.
(NOTE)
	-
	-
	-
	X
	Non-3GPP Access Forwarding Action Information

	NOTE:	For the "Active-Standby" steering mode, if the network determines to not define a Standby access (as specified in clause 5.32.8 of 3GPP TS 23.501 [28]), the SMF shall either set the Priority IE within (Non-)3GPP Access Forwarding Action Information IE to the value "No Standby" or not include the (Non-)3GPP Access Forwarding Action Information IE for that access not defined as Standby access.



Table 7.5.2.8-2: 3GPP Access Forwarding Action Information IE in the Create MAR IE
	Octet 1 and 2
	
	3GPP Access Forwarding Action Information 1 IE Type = 166 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	FAR ID
	M
	This IE shall uniquely identify the FAR among all the FARs configured for this PFCP session. 
	-
	-
	-
	X
	FAR ID

	Weight
	C
	This IE shall be present if steering mode is set to "Load Balancing" to identify the weight of the FAR.
(NOTE 1) 
	-
	-
	-
	X
	Weight

	Priority
	C
	This IE shall be present if the steering mode is set to "Active-Standby" or "Priority-based". (NOTE 2)
	-
	-
	-
	X
	Priority

	URR ID 
	C
	This IE shall uniquely identify the URR among all the URRs configured for the PFCP session. This enables the SMF to request separate usage reports for different FARs (i.e. different accesses) (NOTE 3)

Several IEs within the same IE type may be present to represent a list of URRs to be associated to the FAR.
	-
	-
	-
	X
	URR ID

	NOTE 1:	The weights for all FARs included in both 3GPP Access Forwarding Action Information and Non 3GPP Access Forwarding Action Information need to sum up to 100.
NOTE 2:	The Priority value shall be set to "Active", "Standby" or "No Standby" if the Steering Mode is set to "Active-Standby"; the Priority value shall be set to "High" or "Low" if the Steering Mode is set to "Priority-based". The 3GPP Access Forwarding Action Information and Non 3GPP Access Forwarding Action Information shall set different values.
NOTE 3:	One or more URRs may still be provisioned in the Create PDR IE when a MAR ID is present, while the URR(s) provisioned in this IE shall present a different set of URR(s) to request separate usage reports.



Table 7.5.2.8-3: Non-3GPP Access Forwarding Action Information IE in the Create MAR IE
	Octet 1 and 2
	
	Non-3GPP Access Forwarding Action Information IE Type = 167 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Same IEs and requirements as defined in Table 7.5.2.8-2 



* * * Next Change * * * *
[bookmark: _Toc19717314][bookmark: _Toc27490808][bookmark: _Toc27557101][bookmark: _Toc27724018][bookmark: _Toc36031090][bookmark: _Toc36043010][bookmark: _Toc36814335][bookmark: _Toc44689191][bookmark: _Toc44923945][bookmark: _Toc51860915][bookmark: _Toc57930686][bookmark: _Toc57931316][bookmark: _Toc67499708]7.5.4.16	Update MAR IE within PFCP Session Modification Request
The Update MAR grouped IE shall be encoded as shown in Figure 7.5.4.16-1.
[bookmark: OLE_LINK93]Table 7.5.4.16-1: Update MAR IE within PFCP Session Modification Request
	Octet 1 and 2
	
	Update MAR IE Type = 169 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	MAR ID
	M
	This IE shall identify the MAR to be updated.
	-
	-
	-
	X
	MAR ID

	[bookmark: _Hlk4682418]Steering Functionality
	C
	This IE shall be present if it is changed.
	-
	-
	-
	X
	Steering Functionality

	Steering Mode
	C
	This IE shall be present if it is changed.

If the SMI bit in Steering Mode IE is set to "1", the autonomous operation for the "Load Balancing" steering mode is allowed, and the Weight value indicated in (Non-)3GPP Access Forwarding Action Information IE is treated as the default percentages.

	-
	-
	-
	X
	Steering Mode

	[bookmark: _Hlk5899549]Update 3GPP Access Forwarding Action Information
	C
	This IE shall be present if the 3GPP Access Forwarding Action Information was provisioned previously and if any of IEs is to be changed.

This IE shall also be present to remove 3GPP Access Forwarding Action Information that was provisioned previously if the UE deregisters from the corresponding access. This shall be done by including this IE with a null length.
	-
	-
	-
	X
	Update 3GPP Access Forwarding Action Information

	Update Non-3GPP Access Forwarding Action Information
	C
	This IE shall be present if the Non-3GPP Access Forwarding Action Information was provisioned previously and if any of IEs is to be changed.

This IE shall also be present to remove the Non-3GPP Access Forwarding Action Information that was provisioned previously if the UE deregisters from the corresponding access. This shall be done by including this IE with a null length.

	-
	-
	-
	X
	Update Non-3GPP Access Forwarding Action Information 

	3GPP Access Forwarding Action Information
	C
	This IE shall be present to provision 3GPP access specific forwarding action information when this access is added, i.e. when the UE registers to 3GPP access.

See Table 7.5.2.8-2. 
	-
	-
	-
	X
	3GPP Access Forwarding Action Information 

	Non-3GPP Access Forwarding Action Information
	C
	This IE shall be present to provision Non-3GPP access specific forwarding action information when this access is added, i.e. when the UE registers to non-3GPP access.
See Table 7.5.2.8-3. 
	-
	-
	-
	X
	Non-3GPP Access Forwarding Action Information 



Table 7.5.4.16-2: Update 3GPP Access Forwarding Action Information IE in Update MAR IE
	Octet 1 and 2
	
	Update 3GPP Access Forwarding Action Information IE Type = 175 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	FAR ID
	C
	This IE shall be present if it is changed. 
	-
	-
	-
	X
	FAR ID

	Weight
	C
	This IE shall be present if it is changed.
	-
	-
	-
	X
	Weight

	Priority
	C
	This IE shall be present if it is changed.
	-
	-
	-
	X
	Priority

	URR ID 
	C
	This IE shall be present if a measurement action shall be applied or no longer applied to packets for this access.

When present, this IE shall contain the list of all the URR IDs to be associated to this access.
	-
	-
	-
	X
	URR ID



Table 7.5.4.16-3: Update Non-3GPP Access Forwarding Action Information IE in Update MAR IE
	Octet 1 and 2
	
	Update Non-3GPP Access Forwarding Action Information IE Type = 176 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Same IEs and requirements as defined in Table 7.5.4.16-2



* * * Next Change * * * *
8.2.125	Steering Mode
The Steering Mode IE type shall be encoded as shown in Figure 8.2.125-1. It indicates the steering mode to be used in a MAR.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 172 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 
	Spare
	MPLR
	MRTT
	SMI
	Steering Mode Value
	

	
	6
	Maximum RTT Value
	

	
	7
	Maximum Packet Loss Rate
	

	
	68 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.125-1: Steering Mode
The following bits within Octet 5 shall indicate:
-	Bit 1 to 4 – Steering Mode Value, indicates the used steering mode as specified in Table 8.2.125-1.
-	Bit 5 – SMI (Steering Mode Indicator): this bit shall only be set when the steering mode is set to "Load Balancing". If this bit is set to "1", it indicates that autonomous operation for "Load Balancing" steering mode is allowed.
-	Bit 6 – MRTT (Maximum RTT): this bit shall only be set when the steering mode is set to "Load Balancing". If this bit is set to "1", it indicates that the threshold for maximum RTT is defined and its value shall be indicated in Maximum RTT Value field.
-	Bit 6 – MPLR (Maximum Packet Loss Rate): this bit shall only be set when the steering mode is set to "Load Balancing". If this bit is set to "1", it indicates that the threshold for maximum Packet Loss Rate is defined and its value shall be indicated in Maximum Packet Loss Rate field.
-	Bit 8 – Spare, for future use, shall be set to "0" by the sender and discarded by the receiver.
The Maximu RTT Value field shall be present if MRTT bit is set to "1". If present, the value of Maximu RTT Value field shall be encoded as binary integer value, and set to the value of maximum RTT.
The Maximu Packet Loss Rate Value field shall be present if MPLR bit is set to "1". If present, the value of Maximum Packet Loss Rate shall be encoded as binary integer value from 0 to 100, and set to the value of maximum Packet Loss Rate.
The Steering Mode value shall be encoded as a 4 bits binary integer as specified in Table 8.2.125-1.
Table 8.2.125-1: Steering Mode value
	Steering Mode Value
	Values (Decimal)

	Active-Standby
	0

	Smallest Delay
	1

	Load Balancing
	2

	Priority-based
	3

	Spare
	4 to 15



* * * End of Changes * * * *
