

	
3GPP TSG-CT WG4 Meeting #121	C4-240180
Athens, Greece; 26th Feb – 1st March 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	29.244
	CR
	0801
	rev
	-
	Current version:
	18.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Miscellaneous ATSSS corrections

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	CT4

	
	

	Work item code:
	ATSSS_Ph3, ATSSS_Ph2, TEI18
	
	Date:
	2024-01-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	1) Clause 5.2.7.1 misses to describe that the 3GPP access and the non-3GPP access of a MAR may both be connected to the 5GC, or they may be connected to the 5GC and EPC. 

2) In clause 5.20.1, the text stating that ATSSS is an optional feature for the SMF and UPF is misplaced in the middle of the clause and furthermore appended to totally unrelated text (regarding the non-3GPP access network connected to 5GC).

3) In clause 5.20.1, a reference to 23.502 is missing for the new scenario supported in Rel-18, i.e. 3GPP access connected to 5GC and non-3GPP access connected to ePDG/EPC (similar references to 23.502 were defined for the other scenarios supported in earlier releases).

4) In clause 5.20.1, the last paragraph requiring the establishment of two separate N3/N9 tunnels for ATSSS for a MA PDU session with both 3GPP and non-3GPP accesses needs to be extended for ATSSS support with one access connected to 5GC and one access connected to EPC, in which case one or more S5-U, S8-U or S2b-U tunnels are established for the access connected to EPC.

5) The description of the 3GPP Access Forwarding Action Information IE in Table 5.7.2.8-1 refers to a non-existing note.



	
	

	Summary of change:
	1) Text is added to clause 5.2.7.1 to describe that the 3GPP access and the non-3GPP access of a MAR may both be connected to the 5GC, or they may be connected to the 5GC and EPC. A sentence refering to "N3/N9" tunnels is corrected to also refer to S5-U/S8-U and S2b-U tunnels.

2) The text about the optionality of the ATSSS feature is moved upwards at the start of clause 5.20.1.
3) In clause 5.20.1, a reference to 23.502 is added for the new scenario supported in Rel-18, i.e. 3GPP access connected to 5GC and non-3GPP access connected to ePDG/EPC.

4) In clause 5.20.1, specific requirements to support ATSSS with one access connected to 5GC and one access connected to EPC are specified.

5) The referenced note is corrected in Table 5.7.2.8-1. 
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* * * First Change * * * *
[bookmark: _CR5_22_2][bookmark: _Toc19717069][bookmark: _Toc27490526][bookmark: _Toc27556819][bookmark: _Toc27723736][bookmark: _Toc36030801][bookmark: _Toc36042721][bookmark: _Toc36814045][bookmark: _Toc44688890][bookmark: _Toc44923644][bookmark: _Toc51860612][bookmark: _Toc57930379][bookmark: _Toc57931009][bookmark: _Toc155291407][bookmark: _Toc155296134][bookmark: _Toc19717139][bookmark: _Toc27490606][bookmark: _Toc27556899][bookmark: _Toc27723816][bookmark: _Toc36030882][bookmark: _Toc36042802][bookmark: _Toc36814126][bookmark: _Toc44688975][bookmark: _Toc44923729][bookmark: _Toc51860696][bookmark: _Toc57930463][bookmark: _Toc57931093][bookmark: _Toc155291497][bookmark: _Toc155296224][bookmark: _Toc155291754][bookmark: _Toc155296481][bookmark: _Toc155291756][bookmark: _Toc155296483][bookmark: _Toc155291527][bookmark: _Toc155296254][bookmark: _Toc19717135][bookmark: _Toc27490602][bookmark: _Toc27556895][bookmark: _Toc27723812][bookmark: _Toc36030878][bookmark: _Toc36042798][bookmark: _Toc36814122][bookmark: _Toc44688971][bookmark: _Toc44923725][bookmark: _Toc51860692][bookmark: _Toc57930459][bookmark: _Toc57931089][bookmark: _Toc155291493][bookmark: _Toc155296220][bookmark: _Toc19717149][bookmark: _Toc27490622][bookmark: _Toc27556915][bookmark: _Toc27723832][bookmark: _Toc36030901][bookmark: _Toc36042821][bookmark: _Toc36814145][bookmark: _Toc44688995][bookmark: _Toc44923749][bookmark: _Toc51860718][bookmark: _Toc57930485][bookmark: _Toc57931115][bookmark: _Toc155291526][bookmark: _Toc155296253]5.2.7	Multi-Access Rule Handling (for 5GC)
[bookmark: _CR5_2_7_1][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: _Toc155291408][bookmark: _Toc155296135]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, ATSSS-LL and MPQUIC 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 CP function (i.e. the SMF) shall also 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 GBR traffic of a PFCP session that is established for a Multi-Access (MA) PDU session, if the Steering Mode is "Redundant".
The MAR provides instructions to the UP function on how to forward the packets matching the PDR over the 3GPP and non-3GPP accesses. See clauses 5.8.2.11.8 and 5.32.8 in 3GPP TS 23.501 [28]. The 3GPP access and the non-3GPP access may both be connected to the 5GC, or they may be connected to the 5GC and EPC (see clause 5.20.1).
In an MAR, the CP function (i.e. the SMF) shall:
-	instruct the UPF which traffic steering functionality to use, i.e. either MPTCP, ATSSS-LL or MPQUIC, 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", "Priority-based" and "Redundant" (see clause 8.2.125);
-	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.
NOTE 1:	How the SMF determines the steering functionality and steering mode is specified in clause 5.32.2 of 3GPP TS 23.501 [28].
As specified in clause 5.32.8 of 3GPP TS 23.501 [28], in an MAR, the CP function may:
-	provision Threshold values, including a Round Trip Time (RTT) and/or a Packet Loss Rate (PLR), if the Steering Mode is Load Balancing with fixed split percentages, Priority-based, or Redundant; if the Steering Mode is Redundant, either a (maximum) RTT or a (maximum) PLR may be provided, but not both; or
-	provision the Priority IE in access specific forwarding action information set to "Primary" or "Secondary" if the Steering Mode is Redundant, to indicate that an access is a primary access or a secondary access;
-	include a Steering Mode Indicator to indicate that the default steering parameters provided in the Steering Mode may be adjusted:
-	set autonomous load-balance flag to allow the UPF to adjust the traffic steering based on its own decisions when the Steering Mode is Load Balancing; or
-	set UE-assistance flag to allow the UPF to adjust the traffic steering based on the UE Assistance Data from UE when the Steering Mode is Load Balancing.
NOTE 2:	The autonomous load-balance flag and the UE-assistance flag can not be set to "1" at the same time.
The CP function may set the Steering Mode "Redundant" only if the steering functionality is not set to "ATSSS-LL" and if the UP function supports the REDSM (Redundant Steering Mode) feature (see clause 8.2.25).
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.
If a UE indicates it supports MPQUIC and ATSSS-LL, and if the network determines to apply both MPQUIC functionality and ATSSS-LL functionality for the UE's PDU session, the CP function shall provision separated downlink PDRs for MPQUIC traffic and for Non-MPQUIC 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-MPQUIC traffic.
If a UE indicates it supports MPTCP, MPQUIC and ATSSS-LL, and if the network determines to apply all MPTCP functionality, MPQUIC functionality and ATSSS-LL functionality for the UE's PDU session, the CP function shall provision separated downlink PDRs for MPTCP traffic, MPQUIC traffic and for non-MPQUIC and non-MPTCP traffic. Correspondingly, different MARs shall be provisionsed and associated with the separated downlink PDRs. The steering functionality shall be set to ATSSS-LL for the MAR associated with the downlink PDR for non-MPTCP traffic and non-MPQUIC traffic.
The UP function shall distribute the downlink traffic across the two access networks (and the two N3/N9, S5-U/S8-U or S2b-U 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]), as specified in clause 5.32.8 of 3GPP TS 23.501 [28].
If the autonomous load-balance is set in the Steering Mode Indicator, the Weight shall be treated as the default percentages, and the UPF may autonomously determine its own percentages for traffic splitting to maximize the aggregated bandwidth in the downlink direction. If the UE-assistance is set in the Steering Mode Indicator, the UE may inform the UPF on how it decided to distribute the UL traffic of the matching SDF.

* * * Next Change * * * *
5.20	Support of Access Traffic Steering, Switching and Splitting (ATSSS) for 5GC
[bookmark: _CR5_20_1][bookmark: _Toc19717140][bookmark: _Toc27490607][bookmark: _Toc27556900][bookmark: _Toc27723817][bookmark: _Toc36030883][bookmark: _Toc36042803][bookmark: _Toc36814127][bookmark: _Toc44688976][bookmark: _Toc44923730][bookmark: _Toc51860697][bookmark: _Toc57930464][bookmark: _Toc57931094][bookmark: _Toc155291498][bookmark: _Toc155296225]5.20.1	General
The Access Traffic Steering, Switching and Splitting (ATSSS) feature is an optional feature that may be supported by the SMF and the UPF.
The Access Traffic Steering, Switching and Splitting (ATSSS) feature enables the support of Multi-Access (MA) PDU sessions, using one 3GPP access network or one non-3GPP access network at a time, or simultaneously using one 3GPP access network and one non-3GPP access network as defined in clauses 4.2.10 and 5.32 of 3GPP TS 23.501 [28].
A Multi-Access (MA) PDU session may support:
-	both 3GPP access and non-3GPP access connected to 5GC, as specified in clause 4.22.2.1 and 4.22.2.2 of 3GPP TS 23.502 [29];
-	3GPP access connected to EPC whileand non-3GPP access is connected to 5GC, as specified in clause 4.22.2.3 of 3GPP TS 23.502 [29], subject to corresponding support by the UE;. or
-	non-3GPP access connected to ePDG/EPC whileand 3GPP access is connected to 5GC, as specified in clause 5.32.1 of 3GPP TS 23.501 [23] and clause 4.22.2.4 of 3GPP TS 23.502 [29], subject to corresponding support by the UE.
The non-3GPP access network connected to 5GC may be an untrusted non-3GPP access network, a trusted non-3GPP access network or a wireline 5G access network. The support of the ATSSS feature is optional for the SMF and the UPF.
When establishing a PFCP session for an MA PDU session, the SMF (H-SMF for a HR PDU session) shall:
-	select a PSA (UPF) supporting ATSSS (see MPTCP, MPQUIC and ATSSS-LL flags in UP Function Features, Table 8.2.25-1), i.e. ATSSS-LL, MPTCP, MPQUIC or all, and, if necessary, supporting the Redundant steering mode (see REDSM flag in UP Function Features, Table 8.2.25-1); and
-	provision in the PSA (UPF) one Multi-Access Rule (MAR) for every downlink PDR matching non-GBR traffic sent towards the UE. See clause 5.2.7 for the handling of an MAR for non-GBR traffic; and
-	provision in the PSA (UPF) one Multi-Access Rule (MAR) for every downlink PDR matching GBR traffic sent towards the UE, if the Steering Mode is "Redundant". See clause 5.2.7 for the handling of an MAR for GBR traffic.
For ATSSS for a MA PDU session with both 3GPP access and non-3GPP access connected to 5GC, two Ddistinct N3/N9 tunnels shall be established for each access network of the MA PDU session if the UE is registered to both 3GPP and non 3GPP access by:
-	providing two UL PDRs to the PSA UPF in PFCP Session Establishment Request or PFCP Session Modification Request message, e.g. PDR-1 for UL data from 3GPP access and PDR-2 for UL data from non-3GPP access, to trigger the PSA UPF to allocate two N3/N9 UL CN tunnels as specified in clause 4.22.2.1 and clause 4.22.3.2 of 3GPP TS 23.502 [29];
-	providing two FARs in one MAR associated to the DL PDR to the PSA UPF in PFCP Session Establishment Request or PFCP Session Modification Request message, e.g. FAR-1 for DL data forwarding to 3GPP access and FAR-2 for DL data forwarding to non-3GPP access.
For ATSSS for a MA PDU session with one access connected to 5GC and one access connected to EPC, distinct GTP-U tunnels shall be established for each access network of the MA PDU session, as described above for the case of ATSSS with both accesses connected to 5GC, with the following additions:
-	the GTP-U tunnels shall be established over N3/N9 (for the access connected to 5GC) and S5-U/S8-U or S2b-U (for the access connected to EPC); and
-	several GTP-U tunnels may be established over S5-U/S8-U or S2b-U to manage dedicated bearers for the access connected to EPC; accordingly, more than two UL PDRs and DL FARs may be provisioned by the SMF/PGW-C in the UPF/PGW-U. The MAR associated with a given DL PDR shall refer to one DL FAR for sending the DL traffic towards the 5GC access and to one DL FAR for sending the DL traffic towards the EPS bearer to which the QoS flow is mapped. Different MARs of the MA PDU session associated with different DL PDRs may refer to the same DL FAR for DL traffic sent towards the 5GC access and to the same or different DL FARs for the DL traffic sent to the EPC access (same DL FAR for the DL traffic sent to the EPC access when the QoS flows are mapped to the same EPS bearer).

* * * Next Change * * * *
[bookmark: _Toc155291759][bookmark: _Toc155296486]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.
[bookmark: _CRTable7_5_2_81]Table 7.5.2.8-1: Create MAR IE within PFCP Session Establishment Request
	[bookmark: MCCQCTEMPBM_00000078]Octet 1 and 2
	
	
	Create MAR IE Type = 165 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020461___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020462___7]

	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.

	-
	-
	-
	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 1)
	-
	-
	-
	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 1)
	-
	-
	-
	X
	-
	Non-3GPP Access Forwarding Action Information

	Threshold Values
	C
	This IE shall be present if the steering mode is "Load Balancing" with fixed split percentages or "Priority-based" and if available. This IE may also be present if the steering mode is "Redundant".

When present, this IE shall contain the RTT and/or a Packet Loss Rate. If the Steering Mode is Redundant, either a (maximum) RTT or a (maximum) Packet Loss Rate may be provided, but not both.
(NOTE 2)
	-
	-
	-
	X
	-
	Thresholds

	Steering Mode Indicator
	C
	This IE shall be included if at least one of the flags is set to "1":
[bookmark: _PERM_MCCTEMPBM_CRPT05020470___7]-	ALBI (Autonomous Load Balancing Indicator): this flag shall be set to "1" if the SMF allows the UPF to apply autonomous load-balance when the Steering Mode is Load-Balancing;
-	UEAI (UE Assistance Indicator): this flag shall be set to "1" if the SMF allows UE assistant load-balance when the Steering Mode is Load-Balancing.
(NOTE 2)
	-
	-
	-
	X
	-
	Steering Mode Indicator

	Transport Mode
	C
	This IE shall be present to indicate the transport mode of the MPQUIC functionality, if the Steering Functionality is set to the MPQUIC functionality. In all other cases, this IE shall be absent.
	-
	-
	-
	X
	-
	Transport Mode

	NOTE 1:	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.
NOTE 2:	The Threshold Values IE and the Steering Mode Indicator IE shall not be present together.



[bookmark: _CRTable7_5_2_82]Table 7.5.2.8-2: 3GPP Access Forwarding Action Information IE in the Create MAR IE
	[bookmark: MCCQCTEMPBM_00000079]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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020471___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020472___7]

	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". This IE may be present if the steering mode is set to "Redundant".
(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

	RAT Type
	O
	This IE may be present to provide the UP Function the current RAT Type for the DL FAR for statistics purpose.
	-
	-
	-
	X
	-
	RAT Type

	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. If the autonomous load balance operation is allowed, the Weights shall be treated as the default percentages.
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 Priority value shall be set to "Primary" or "Secondary" if the Steering Mode is set to "Redundant" and if the Priority IE is present. The 3GPP Access Forwarding Action Information and Non 3GPP Access Forwarding Action Information shall set different values; for the Redundant Steering Mode, this requirement shall apply only if the Priority IE is present.
NOTE 3:	One or more URRs may still be provisioned in the Create PDR IE when an 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.



[bookmark: _CRTable7_5_2_83]Table 7.5.2.8-3: Non-3GPP Access Forwarding Action Information IE in the Create MAR IE
	[bookmark: MCCQCTEMPBM_00000080]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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020477___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020478___7]

	Same IEs and requirements as defined in Table 7.5.2.8-2 



* * * End of Changes * * * *

