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Abstract of the contribution: this paper proposes to update some restrictions regarding UL CL for the independent operations of UL CL without UE involving.
Discussion
This contribution proposes to describe the detailed description of PDU session anchor relocation procedure for supporting SSC mode 2 where a UL CL is applied to the PDU session in case of non-roaming and roaming with LBO.
In the previous meeting, we determined that SSC mode 2 is applied to newly establishing PDU session anchor by UL CL and made the PDU session anchor relocation procedure for SSC mode 2. However, the PDU session anchor relocation procedure for SSC mode 2 that we made, does not seem to be appropriate to UL CL which seems to solely depend on the SMF without UE involving.
For more details, for UL CL mode, we have two restrictions which are respectively described in clause 5.6.4.2 in TS 23.501, and in clause 5.6.9.2.2 in TS 23.501 such as follows: 

· The UE is unaware of the insertion of a UL CL in the data path of a PDU session and of the traffic diversion by the UL CL. In case of a PDU session of IP type, the UE associates the PDU session with either a single IPv4 address or a single IPv6 Prefix allocated by the network.
· NOTE: In UL CL mode, the existence of multiple PDU session anchors is not visible to the UE.

In my view, the major consensus on these two restrictions is that UE does not involve in anything regarding UL CL operations (e.g., UL CL rule insertion, removal, and modification) including signaling exchanges between UE and 5GC (e.g., SM NAS). 

However, these two restrictions are not enough to explicitly convince our major consensus, since the existing PDU session anchor relocation procedure may satisfy the restrictions, even though UE certainly involves in PDU session anchor relocation procedure via SM NAS signaling. 

So, here we want make sure that UL CL clearly operates independently without UE involving, and we hope the following proposal 1 is suitable for that purpose.  
· Proposal 1: Revise the restrictions in clause 5.6.4.2 and in clause 5.6.9.2.2 in TS 23.501 to make sure that UL CL clearly operates independently without UE involving as follows:

· The UE is unaware of the traffic diversion by the UL CL, and does not involve in both the insertion and the removal of UL CL.
· NOTE 1: In UL CL mode, the UE does not involved in PDU session anchor relocation procedure, so that the existence of multiple PDU session anchors is not visible to the UE.
Also, there are some corner cases that the existing PDU session anchor relocation procedure cannot cover due to releasing old PSA as follows. 

CASE 1: In UL CL, the SMF can try to offload the whole traffic flows in the first PSA, which firstly established in PDU session and have operated in SSC mode 1, onto a new PSA that shall operate in SSC mode 2 on the PDU session, the existing PDU session anchor relocation cannot work on this case, because PSA1 will be released by the existing PDU session anchor relocation procedure.

CASE 2: When the existing UL CL rule is modified on a PDU session with enforcement to move some traffic flows on the old PSA to a new PSA while the other traffic flows are remained on the old PSA. For this case, even though the other remaining traffic flows are continuously served by the old PSA, the existing PDU session anchor relocation procedure releases the old PSA. Thus, the existing PDU session anchor relocation is not appropriate. 
In order to solve these corner cases with making independently operating UL CL by SMF, we need to develop a novel PDU session anchor relocation procedure for supporting SSC mode 2 in UL CL with multiple PDU session anchors. 

So, we now propose a novel PDU session anchor relocation procedure where a SMF directly steers some traffic flows on the PDU session toward a new PDU session anchor itself without UE awareness and conditionally releases the old PDU session anchor, as well as adding a restriction on TS 23.501 to allow conditional release of the old PSA in SSC mode 2 only for UL CL case as follows:   
· Proposal 2: Add a restriction in clause 5.6.9.2.2 in TS 23.501 to allow that SMF conditionally release old PSA in PDU session anchor relocation when UL CL is applied on the PDU session as follows.

· NOTE 2: In UL CL mode, network may not trigger the release of the existing PDU session anchor when some traffic flows of the PDU session are remained on the existing PDU session anchor, or the existing PDU session anchor operates in SSC mode 1.
· Proposal 3: Make a PDU session anchor relocation procedure for supporting SSC mode 2 in UL CL with multiple PDU session anchor where a SMF directly steers the PDU session anchor relocation without any signalling exchange with the UE and conditionally releases the old PDU session anchor.
Proposal
It is proposed to update the following text proposal in TS 23.501.
*** Start of the first change***
5.6.4.2
Usage of an UL Classifier for a PDU session

In case of PDU sessions of type IPv4 or IPv6 or Ethernet, the SMF may decide to insert in the data path of a PDU session an "UL CL" (Uplink classifier). The UL CL is a functionality supported by an UPF that aims at diverting (locally) some traffic matching traffic filters provided by the SMF. The insertion and removal of an UL CL is decided by the SMF and controlled by the SMF using generic N4 and UPF capabilities. The SMF may decide to insert in the data path of a PDU session or to remove from the data path of a PDU session a UPF supporting the UL CL functionality either during or after the PDU session establishment. The SMF may include more than one UPF supporting the UL CL functionality in the data path of a PDU session.
The UE is unaware of the traffic diversion by the UL CL, and does not involve in both the insertion and the removal of UL CL. In case of a PDU session of IP type, the UE associates the PDU session with either a single IPv4 address or a single IPv6 Prefix allocated by the network.

Editor's note:
The normative phase will determine whether it is needed to make the UE aware that access to local services is possible and if yes how.

When an UL CL functionality has been inserted in the data path of a PDU session, there are multiple PDU session anchors for this PDU session. These PDU session anchors provide different access to the same DN.

The UL CL provides forwarding of UL traffic towards different PDU session anchors and merge of DL traffic to the UE i.e. merging the traffic from the different PDU session anchors on the link towards the UE. This is based on traffic detection and traffic forwarding rules provided by the SMF.

The UL CL applies filtering rules (e.g. to examine the destination IP address/Prefix of UL IP packets sent by the UE) and determines how the packet should be routed. The UPF supporting an UL CL may also be controlled by the SMF to support traffic measurement for charging, traffic replication for LI and bit rate enforcement (per PDU session AMBR).

NOTE 2:
The UPF supporting an UL CL may also support a PDU session anchor for connectivity to the local access to the data network (including e.g. support of tunnelling or NAT on N6). This is controlled by the SMF.

The insertion of an UPF in the data path of a PDU session is depicted in Figure 5.6.4.2-1.
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Figure 5.6.4.2-1 User plane Architecture for the Uplink Classifier

NOTE 3:
The same UPF may support both the UL CL and the PDU session anchor functionalities

In Home Routed case the visited operator is only allowed to use local access to a DN in case the home operator has explicitly allowed it.

*** End of the first change***
*** Start of the second change***
5.6.9.2.1
SSC Mode 1

For a PDU session anchor of SSC mode 1, the UPF acting as PDU session anchor at the establishment of the PDU session is maintained regardless of the access technology (e.g. Access Type and cells) a UE is successively using to access the network.

In case of a PDU session of IP type, IP continuity is supported regardless of UE mobility events.

In this release, for a multi-homed PDU session where the first PDU session anchor operates in SSC mode 1, the SSC mode 1 applies only to the first Prefix of the PDU session: for such sessions, if the network decides (based on local policies) to allocate additional PDU session anchors / Prefixes to the PDU session established in SSC mode 1, SSC mode 3 applies to these additional Prefixes.

In this release, when UL CL applies to a PDU session where the first PDU session anchor operates in SSC mode 1, the SSC mode 1 applies only to the Prefix/address sent to the UE, If the network decides (based on local policies) to allocate additional PDU session anchors to such a PDU session, SSC mode 2 applies to these additional PDU session anchors.

SSC mode 1 may apply to any PDU session type and to any access type.

5.6.9.2.2
SSC Mode 2

For a PDU session anchor of SSC mode 2, the network may trigger the release of the PDU session anchor and instruct to establish a new PDU session anchor to the same data network immediately. At establishment of the new PDU session anchor, a new UPF acting as PDU session anchor can be selected.

SSC mode 2 may apply to any PDU session type and to any access type.

In case of multi-homed PDU sessions or in case UL CL applies to a PDU session where the first PDU session anchor operates in SSC mode 2, SSC mode 2 applies to all PDU session anchors of the PDU session.
NOTE 1:
In UL CL mode, the UE does not involved in PDU session anchor relocation procedure, so that the existence of multiple PDU session anchors is not visible to the UE.
NOTE 2:
In UL CL mode, network may not trigger the release of the existing PDU session anchor when some traffic flows of the PDU session are remained on the existing PDU session anchor, or the existing PDU session anchor operates in SSC mode 1.
*** End of the second change***
*** Start of the third change***
6.2.2
SMF
The Session Management function (SMF) includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:

-
Session Management e.g. Session establishment, modify and release, including tunnel maintain between UPF and AN node.

-
UE IP address allocation & management (incl optional Authorization).

-
Selection and control of UP function.

-
Configures traffic steering at UPF to route traffic to proper destination.
-
Termination of interfaces towards Policy control functions.

-
Control part of policy enforcement and QoS.

-
Lawful intercept (for SM events and interface to LI System).

-
Termination of SM parts of NAS messages.

-
Downlink Data Notification.

-
Initiator of AN specific SM information, sent via AMF over N2 to AN.

-
Determine SSC mode of a session.
-
Roaming functionality:

-
Handle local enforcement to apply QoS SLAs (VPLMN).

-
Charging data collection and charging interface (VPLMN).

-
Lawful intercept (in VPLMN for SM events and interface to LI System).

-
Support for interaction with external DN for transport of signalling for PDU session authorization/authentication by external DN.

NOTE:
Not all of the functionalities are required to be supported in a instance of a network slice.
Editor's note: when there is an update to security architecture defined by SA WG3, security functionality mapping to the overall architecture will be updated.
*** End of the third change***
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