

	
3GPP TSG-CT WG4 Meeting #94	C4-194039
Portoroz, Slovenia; 07th – 11th October 2019
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	29.244
	CR
	[bookmark: _GoBack]0298
	rev
	-
	Current version:
	16.1.0
	

	

	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:	
	General description of ATSSS and Multi-Access Rule 

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	CT4

	
	

	Work item code:
	ATSSS
	
	Date:
	2019-09-25

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	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.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	The general description of the ATSSS feature and Multi-Access Rule needs to be clarified and completed according to stage 2 requirements.


	
	

	Summary of change:
	The general description of the ATSSS feature and Multi-Access Rule is clarified and abbreviations are defined.

ATSSS is supported for any non-3GPP access network (untrusted, trusted, wireline 5G access). 

The SMF provisions a Multi-Access Rule in the PSA (UPF) of the PDU session.

A MA PDU session uses two independent N3/N9 tunnels between the PSA and RAN/AN.

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 (such as access network Unavailability or Availability).

Figure 5.2.1-1 is updated to use the same dotted lines for the representation of a MAR, QER and URR since all these rules are optional. 



	
	

	Consequences if not approved:
	

	
	

	Clauses affected:
	3.2, 5.2.1, 5.2.7, 5.20, 7.5.2.8

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






* * * First Change * * * *
[bookmark: _Toc11314992]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ADC	Application Detection and Control
ATSSS	Access Traffic Steering, Switching, Splitting
ATSSS-LL	ATSSS Low Layer 
BAR	Buffering Action Rule
BP	Branching Point
CP	Control Plane
DDoS	Distributed Denial of Service
DEI	Drop Eligible Indicator
DSCP	Differentiated Services Code Point
eMPS	enhanced Multimedia Priority Service
FAR	Forwarding Action Rule
F-SEID	Fully Qualified SEID
F-TEID	Fully Qualified TEID
IP	Internet Protocol
IPv4	Internet Protocol version 4
IPv6	Internet Protocol version 6
I-SMF	Intermediate SMF
LMISF	LI Mirror IMS State Function
MA	Multi-Access
MAR	Multi-Access Rule 
MPTCP	Multi-Path TCP Protocol
NR	New Radio
PCC	Policy and Charging Control
PCP	Priority Code Point
PCEF	Policy and Charging Enforcement Function
PCRF	Policy and Charging Rule Function
PDI	Packet Detection Information
PDR	Packet Detection Rule
PFCP	Packet Forwarding Control Protocol
PFD	Packet Flow Description
PGW	PDN Gateway
PGW-C	PDN Gateway Control plane function
PGW-U	PDN Gateway User plane function
PSA	PDU Session Anchor
QER	QoS Enforcement Rule
S8HR	S8 Home Routed
SDF	Service Data Flow
SEID	Session Endpoint Identifier
SGW	Serving Gateway
SGW-C	Serving Gateway Control plane function
SGW-U	Serving Gateway User plane function
SMF	Session Management Function
SX3LIF	Split X3 LI Interworking Function
TDF	Traffic Detection Function
TDF-C	Traffic Detection Function Control plane function
TDF-U	Traffic Detection Function User plane function
ToS	Type of Service
TSSF	Traffic Steering Support Function
UDP	User Datagram Protocol
UL CL	Uplink Classifier
UP	User Plane
UPF	User Plane Function
URR	Usage Reporting Rule
VID	VLAN Identifier

* * * Next Change * * * *
[bookmark: _Toc19717044][bookmark: _Toc11315008][bookmark: _Toc11315103]5.2.1	General
The packet forwarding scenarios supported over the Sxa, Sxb and Sxc reference points are specified in 3GPP TS 23.214 [2].
The packet forwarding scenarios supported over the N4 reference point are specified in 3GPP TS 23.501 [28] and 3GPP TS 23.502 [29].
The CP function controls the packet processing in the UP function by establishing, modifying or deleting PFCP Session contexts and by provisioning (i.e. adding, modifying or deleting) PDRs, FARs, QERs, URRs, BAR and/or MAR or by activating/deactivating pre-defined PDRs, FARs, QERs, URRs, per PFCP session context, whereby an PFCP session context may correspond:
-	for EPC, to an individual PDN connection, a TDF session, or a standalone session not tied to any PDN connection or TDF session used e.g. for forwarding Radius, Diameter or DHCP signalling between the PGW-C and the PDN.
-	for 5GC, to an individual PDU session or a standalone PFCP session not tied to any PDU session.
Each PDR shall contain a PDI, i.e. one or more match fields against which incoming packets are matched, and may be associated to the following rules providing the set of instructions to apply to packets matching the PDI:
-	one or more FARs, which contains instructions related to the processing of the packets as follows:
-	an Apply Action parameter, which indicates whether the UP function shall forward, duplicate, drop or buffer the packet with or without notifying the CP function about the arrival of a DL packet;
-	forwarding, buffering and/or duplicating parameters, which the UP function shall use if the Apply Action parameter requests the packets to be forwarded, buffered or duplicated respectively. These parameters may remain configured in the FAR regardless of the Apply Action parameter value, to minimize the changes to the FAR during the transitions of the UE between the idle and connected modes. The buffering parameters, when present, shall be provisioned in a BAR created at the PFCP session level and referenced by the FAR.
NOTE 1:	Buffering refers here to the buffering of the packet in the UP function. The UP function is instructed to forward DL packets to the CP function when applying buffering in the CP function. See clause 5.3.1.
-	zero, one or more QERs, which contains instructions related to the QoS enforcement of the traffic;
-	zero, one or more URRs, which contains instructions related to traffic measurement and reporting.
-	zero or one MAR, when the PDR is used for matching downlink traffic towards the UE, which contains instructions related to to apply Access Traffic Steering, Switching and Splitting (ATSSS) feature for the downlink traffic of for a N4 session established for a Multi-Access (MA) PDU session. See clause 5.2.7.
NOTE 2:	A downlink PDR can be associated with two FARs for a N4 session established for a MA PDU session as a MAR contains two FARs for 3GPP and non-3GPP respectively.
A FAR, a QER, a URR and a MAR shall only be associated to one or multiple PDRs of the same PFCP session context.
The QoS Enforcement Rule Correlation ID shall be assigned by the CP function to correlate QERs from multiple PFCP session contexts. For instance, the enforcement of APN-AMBR in the PGW-U shall be achieved by setting the same QoS Enforcement Rule Correlation ID to the QERs from different PFCP sessions associated with all the PDRs corresponding to the non-GBR bearers of all the UE's PDN connections to the same APN. The QERs that are associated to the same QoS Enforcement Rule Correlation ID in multiple PFCP sessions shall be provisioned, with the same QER contents, in each of these PFCP sessions. The QoS Enforcement Rule Correlation ID shall be only used to enforce the APN-AMBR when the UE is in EPC, it may be provided by the CP function over N4 to the UP function for a PDU session may move to EPC in a later stage.
The following principles shall apply for the provisioning of PDRs in the UP function:
-	The CP function shall not provision more than one PDR with the same match fields in the PDI (i.e. with the same set of match fields and with the same value). The CP function may provision PDRs with the same value for a subset of the match fields of the PDI but not all;
-	different PDRs of a same PFCP session may overlap, e.g. the CP function may provision two PDRs which differ by having one match field set to a specific value in one PDR and the same match field not included in the other PDR (thus matching any possible value);
-	different PDRs of different PFCP sessions, not including the Packet Replication and Detection Carry-On Information IE, shall not overlap, i.e. there shall be at least one PDR in each PFCP session which differs by at least one different (and not wildcarded) match field in their PDI, such that any incoming user plane packet may only match PDRs of a single PFCP session;
NOTE 3:	It is allowed for instance to provision in a PGW-U a same uplink PDR, matching any uplink traffic towards a particular application server's IP address, in two different PFCP sessions of two different UEs, as long as each PFCP session is also provisioned with another uplink PDR set with the respective UE IP address and/or uplink F-TEIDu, which allows the PGW-U to identify the PFCP session to which the packet corresponds.
-	As an exception to the previous principle, the CP function may provision a PDR with all match fields wildcarded (i.e. all match fields omitted in the PDI) in a separate PFCP session, to control how the UP function shall process packets unmatched by any PDRs of any other PFCP session. The CP function may provision the UP function to send these packets to the CP function or to drop them. The UP function shall grant the lowest precedence to this PDR.
-	different PDRs of different PFCP sessions, including the Packet Replication and Detection Carry-On Information IE, may overlap. The Detection Carry-On Indication indicates that the UP function shall proceed with the look-up of other PDRs of other PFCP sessions matching the packet. This is used for broadcast traffic forwarding in 5G VN Group Communication.
On receipt of a user plane packet, the UP function shall perform a lookup of the provisioned PDRs and:
-	identify first the PFCP session to which the packet corresponds; and
-	find the first PDR matching the incoming packet, among all the PDRs provisioned for this PFCP session, starting with the PDRs with the highest precedence and continuing then with PDRs in decreasing order of precedence. Only the highest precedence PDR matching the packet shall be selected, i.e. the UP function shall stop the PDRs lookup once a matching PDR is found.
A packet matches a PDR if all the match fields which are identified with different IE type in the PDI of the PDR are matching the corresponding packet header fields unless specified otherwise. If a match field is not included in the PDI, it shall be considered as matching all possible values in the header field of the packet. If the match field is present and does not include a mask, the match field shall be considered as matching the corresponding header field of the packet if it has the same value. If the match field is present and includes a mask (e.g. IP address with a prefix mask), the match field shall be considered as matching the corresponding header field of the packet if it has the same value for the bits which are set in the mask. If a match field has multiple instances, i.e. there are several IEs with the same IE type, a packet matches this match field if any instance is matching the corresponding packet header field.
The match fields of the PDI shall correspond to outer and/or inner packet header fields, e.g. uplink bearer binding verification in the PGW-U may be achieved by configuring a PDR with the PDI containing the local GTP-U F-TEID (for outer IP packet matching) and the SDF filters of the data flows mapped to the bearer (for inner IP packet matching).
NOTE 4:	A DL PDR can be provisioned with a UE IP address together with a Framed-Route or a Framed-IPv6-Rotue either in the PDI IE or in the Create Traffic Endpoint IE; in such case, the PDR is matched if the packet matches either the UE IP address or the Framed-Route (Framed-IPv6-Route).
When one or more pre-defined PDR(s) are activated for a given PDR (see clause 5.19), an incoming packet matches the PDR if it matches one of activated pre-defined PDR(s).
The UP function should drop packets unmatched by any PDRs.
The packet processing flow in the UP function is illustrated in Figure 5.2.1-1.




Figure 5.2.1-1: Packet processing flow in the UP function
At the deletion of an PFCP session, the UP function shall delete the PFCP session context and all the associated non-preconfigured rules.
NOTE 5:	Deleting a QER in one PFCP session does not result in deleting another QER in another PFCP session even when these two QERs have the same QER ID and/or are associated with the same QER Correlation ID.
A UP Function controlled by multiple CP functions shall handle Rule IDs from the different CP functions independently from each other.
Rule ID used for PDR, FAR, BAR, QER, URR or MAR is uniquely identifying a rule of the corresponding rule type within a session.

* * * Next Change * * * *
[bookmark: _Toc11315033]5.2.7	Multi-Access Rule Handling (for 5GC)
[bookmark: _Toc11315034]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. 
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 when the PDR is provisioned in a PFCP session iof thea PFCP session that is established for a Multi-Access (MA) PDU session and if the UPF supports the ATSSS feature. 
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; 
-	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;
-	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 together and/or with a different steering mode. , while dDifferent MARs of a same PFCP session may be associated with the same FAR(s). 
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 (such as access network Unavailability or Availability).

* * * Next Change * * * *
5.20	Support of Access Traffic Steering, Switching and Splitting (for 5GC)
[bookmark: _Toc11315104]5.20.1	General
The Access Traffic Steering, Switching and Splitting (ATSSS) feature enables the support of a mMulti-access Access (MA) PDU sessionsConnectivity Service, which can exchange PDUs between the UE and a data network using one 3GPP access network or one non-3GPP access network at a time, byor 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]. The multi-access PDU Connectivity Service is realized by establishing a Multi-Access PDU (MA PDU) Session, i.e. a PDU Session that may have user-plane resources on two access networks.
The non-3GPP access network may be an untrusted non-3GPP access network, a trusted non-3GPP access network or a wireline 5G access network.
The Ssupport of the ATSSS feature is an optional for the SMF and the UPF, for 5GC. See 3GPP TS 23.501 [28]. 
When establishing a N4 PFCP session for a MA PDU session, the (h)SMF (H-SMF for a HR PDU session) shall select a (h)PSA (UPF) supporting the MA PDU Session CapabilityATSSS, i.e. ATSSS-LL capability, MPTCP capability, or both, and the h(SMF)it shall provision in the PSA a one Multi-Access Rule (MAR) for every downlink PDR which is used to matching traffic sent towards the UE in the N4 session. (See also clause 5.2.7 for the handling of a MAR.)
Distinct N3/N9 tunnels are established for each access network. 
[bookmark: _Toc11315105]5.20.2	 MPTCP functionality
Editor's Note: This clause will document any impact on N4 to support MPTCP functionality in UPF.
[bookmark: _Toc11315106]5.20.3	 ATSSS-LL functionality
Editor's Note: This clause will document any impact on N4 to support ATSSS-LL functionality in UPF, including support of Access Network Performance Measurement function, i.e. PMF.

* * * Next Change * * * *
[bookmark: _Toc11315245]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. 

	-
	-
	-
	X
	Steering Mode

	Access Forwarding Action Information 1 
	M
	This IE shall be present to provision access specific (non-3gpp or 3gpp) forwarding action information.



	-
	-
	-
	X
	Access Forwarding Action Information 1 

	Access Forwarding Action Information 2
	C
	This IE shall be present to provision access specific (non-3gpp or 3gpp) forwarding action information if the UE is registered for both non-3GPP and 3GPP accesses.



	-
	-
	-
	X
	Access Forwarding Action Information 2 



Table 7.5.2.8-2: Access Forwarding Action Information 1 IE in the Create MAR IE 
	Octet 1 and 2
	
	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 Access Forwarding Action Information 1 and Access Forwarding Action Information 2 need to sum up to be 100.
NOTE 2:	The Priority value shall be set to "Active" or "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 Access Forwarding Action Information 1 and Access Forwarding Action Information 2 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: Access Forwarding Action Information 2 IE in the Create MAR IE 
	Octet 1 and 2
	
	Access Forwarding Action Information 2 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 




* * * End of Changes * * * *
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