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Abstract of the contribution: this paper provides the detailed description of PDU session anchor (i.e., UPF) relocation procedures to support SSC mode 2 when a UL CL is applied to the PDU session.
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 include the following text proposal in TS 23.502.
*** Start of the change ***
4.3.5.1
PDU session anchor relocation for SSC mode 2
4.3.5.1.1
PDU session anchor relocation for SSC mode 2 with single PDU session anchor
The following procedure is triggered by SMF in order to relocate PDU session anchor serving a PDU session of SSC mode 2 for a UE when either multi-homing or UL CL is not applied to the PDU session. This procedure releases the existing PDU session associated with an old PDU session anchor (i.e. UPF1 in figure 4.3.5.1-1) and immediately establishes a new PDU session with a new PDU session anchor (i.e. UPF2 in figure 4.3.5.1-1) to the same DN, which is controlled by the same SMF.
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Figure 4.3.5.1.1-1: PSA relocation for a PDU session with SSC mode 2 in single PSA case
1.
The SMF determines that the serving UPF needs to be relocated due to events that may benefit from UPF relocation.
2.
The SMF sends a NAS message to the UE via the AMF. The NAS message contains the PDU session ID that needs to be relocated with an indication that a PDU session re-establishment to the same DN is required.
3.
The SMF performs PDU session release procedure described in clause 4.3.4.

4.
The UE initiates PDU session establishment procedure. Then, the AMF forwards this session establishment request received from the UE to the same SMF, so that the SMF can select a new UPF (i.e. UPF2) for the re-established PDU session of SSC mode 2.

Editor's note:
It is FFS whether step 2 and 3 can be merged.
Editor's note:
It is FFS whether step 3 is different from the PDU session release procedure described in Clause 4.3.4.

Editor's note:
It is FFS how to select the same SMF in step 4 for the re-established PDU session.
Editor's note:
It is FFS whether the previous PDU session ID is reused for the re-established PDU session.

Editor's note:
It is FFS whether step 3 and 4 can be executed in parallel.
4.3.5.1.2
PDU session anchor relocation for SSC mode 2 with multiple PDU session anchor

Editor's note: The PDU session anchor relocation procedure for SSC mode 2 in multi-homing is FFS.
4.3.5.1.2.1
PDU session anchor relocation for UL CL
The following procedure is triggered by a SMF when the SMF needs to modify UL CL rule (i.e., traffic filter in the UL CL) in order to relocate PSA for a UE. This procedure conditionally releases the existing PDU session anchor (i.e. PSA1 in figure 4.3.5.1.2.1-1) and immediately establishes a new PDU session anchor (i.e. PSA2 in figure 4.3.5.1.2.1-1), while modifying UL CL rule in the same UL CL under controlled by the same SMF.
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Figure 4.3.5.1.2.1-1: PSA relocation for a PDU session with SSC mode 2 in UL CL case
1.
The SMF determines that the UL CL needs to modify its UL CL rule due to events that may benefit from PSA relocation for UL CL or may request from an Application Function via the SMF.
2a.
The SMF sends a UL CL Rule Deletion Request to the UL CL via N4 where UL CL Rule Deletion Request contains the identifications of traffic filter that needs to relocate PSA.

NOTE 1:
The identification of a traffic filter can be either the index of the traffic filter, or a single value of the information field in traffic filter (e.g., the tunnel ID of next hop), or a combination value of some information field in the traffic filter (e.g., the tunnel ID of next hop with source port number).
2b.
The UL CL acknowledges by UL CL Rule Deletion Response when the UL CL successfully removes all the traffic filters that the SMF requests to delete.

3. Step 3 occurs only if the UL CL does not have any traffic filter on the PDU session which forwards a traffic flow to PSA1, or PSA1 operates in SSC mode 1.
3a.
The SMF sends an N4 Session Release Request with N4 session ID to PSA1. The PSA1 shall release all tunnel resources and contexts associated with the N4 session.
3b.
PSA1 sends an N4 Session Release Response with N4 session ID to the SMF at the same moment that PSA1 successfully releases all tunnel resources and contexts associated with the N4 session.

4a. The SMF sends an N4 Session Establishment/Modification Request to PSA2 and provides the tunnel ID of UL CL, Packet detection, enforcement and reporting rules to be installed on the PSA2 for this PDU Session. If a tunnel ID is allocated by the SMF, the tunnel ID is provided to PSA2 in this step.

4b.
The PSA2 acknowledges by sending an N4 Session Establishment/Modification Response. The tunnel ID of PSA2 is provided to the SMF in this step.

5a.
The SMF sends a UL CL Rule Insertion Request to UL CL via N4 where UL CL Rule Insertion Request contains all the traffic filters to be installed for PSA2.

5b. The UL CL acknowledges by UL CL Rule Insertion Response when the UL CL successfully installs all the traffic filters that the SMF requests to insert.
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