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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes to update the solution for UL CL case on the Multi-access PDU sessions.
1 Discussion
Per current specification TR 23.793, there is an Editor’s note in the solution for the UL CL case on the Multi-access PDU sessions. 
Editor's note: In case the traffic data is encapsulated between the UE and the PSA1 (e.g. as described in clause 6.1.7 or in clause 6.3 or in clause 6.5), e.g., the GRE, TFCP, MPTCP proxy, how the UL CL identify the traffic which should be locally routed is FFS.
Since the UL CL function 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 UL CL function shall be able to decapsulate the packet data to get the routing information, e.g. destination IP address/Prefix. 
Therefore, in case the UL CL function is inserted into both 3GPP access and non-3GPP access, the traffic data encapsulation/decapsulation can be performed in the UL CL function, and the PSA1 stops performing the traffic data encapsulation/decapsulation after the UL CL function insertion. The UL CL shall perform the path performance measurement. Historical measurement data may be sent to the UL CL from the PSA1 in order to guarantee the UL CL can accurately measure the path performance.
In case the UL CL function is only inserted into single access, both the UL CL function and the PSA1 shall perform the traffic data encapsulation/decapsulation when the UL CL is inserted.  The UL CL isn’t able to perform the path performance measurement in this case. 
2. Proposal
It is proposed to include the following changes in TR 23.793.
***** First Change *****
[bookmark: _Toc524148036]6.9	Solution 9: Solution for the UL CL case on the Multi-access PDU sessions
6.9.1	General
This solution intends to solve the problem of KI 5 bullet 9. For the multi-access PDU session, the traffic flow also can be supposed to be routed locally. Therefore, the multi-access PDU session should support the usage of an UL Classifier.
Two cases are discussed:
Case 1:
In case the N3IWF is distributed deployed by operator, in order to guarantee the traffic data can be switched between the 3GPP access and the non-3GPP access type efficiently, in case the SMF decides to add the UL CL function during the PDU session establishment, the SMF should insert the UL CL function into the traffic routing of both the 3GPP access type and non-3GPP access type shown as Figure 6.9.21-1.
After the UL CL function is inserted, the UL CL become the ATSSS anchor. The SMF should provide the ATSSS forwarding rules to the UL CL. When UL CL receive the uplink data, 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 uplink packet should be routed as specified in TS 23.501 [5]. When UL CL receive the downlink data, UL CL determiners which access is selected to transmit the data based on the ATSSS forwarding rules.
If the UL CL function is inserted after PDU Session Establishment, the ATSSS anchor is moved from the original UPF, e.g. UPFA, to the UL CL function. In case the traffic data is encapsulated between the UE and the PSA1, e.g., the GRE, TFCP, MPTCP proxy, the UL CL function shall perform the traffic data encapsulation/decapsulation and the PSA1 stops performing the traffic data encapsulation/decapsulation after the UL CL function insertion. The UL CL shall performs the path performance measurement after UL CL is inserted. 
Case 2:
In case the N3IWF is centric deployed by operator, operator select one of the access to insert the UL CL. For example, if the Application Server is nearby the 3GPP access (NG-RAN), the operator select the 3GPP access to insert the UL CL. If the Application Server is nearby the non-3GPP access (N3IWF), the operator select the non-3GPP access to insert the UL CL. In case the traffic data is encapsulated between the UE and the PSA1, e.g., the GRE, TFCP, MPTCP proxy, the UL CL function shall perform encapsulation/decapsulation for the traffic data routed locally, and the PSA1 still perform encapsulation/decapsulation for the received uplink/downlink traffic data after the UL CL function insertion. The UL CL isn’t able to perform the path performance measurement in this case. 
[bookmark: _Toc524148037]6.9.2	Architecture description
Case 1: Figure 6.9.2-1 depicts the ATSSS architecture with UL CL function insertion into both 3GPP access and non-3GPP access.


Figure 6.9.2-1 the ATSSS architecture with UL CL function insertion to both 3GPP access and non-3GPP access
NOTE:	It is possible for a given UPF to support both the UL CL and the PDU Session Anchor functionalities. In this case, based on the ATSSS forwarding rules, the UL CL performs the access traffic switching, splitting, steering. And UL CL performs the path performance measurement. The PSA1 stops to do the access traffic switching, splitting, steering and path performance measurement after insertion.
Case 2: Figure 6.9.2-2 depicts the ATSSS architecture with UL CL function insertion to single access, e.g., 3GPP access type.


Figure 6.9.2-2: The ATSSS architecture with UL CL function insertion to single access
NOTE 1:	It is possible for a given UPF to support both the UL CL and the PDU Session Anchor functionalities. 
In this case, the UL CL is inserted into 3GPP access, the PSA1 shall not be impacted.
Editor's note:	In case the traffic data is encapsulated between the UE and the PSA1 (e.g. as described in clause 6.1.7 or in clause 6.3 or in clause 6.5), e.g., the GRE, TFCP, MPTCP proxy, how the UL CL identify the traffic which should be locally routed is FFS.
NOTE 2:	The Session-AMBR is not able be controlled in case 2.
NOTE 3:	SMF shall ensure ATSSS forwarding rules doesn't have conflict with filtering rules to be sent to UL CL. That means the filtering rules provided by SMF to inform UL CL perform diverting (locally) traffic should exclude the traffic steered by MPTCP function.
[bookmark: _Toc524148038]6.9.3	PDU session Establishment Procedure with additional UL CL and PDU session Anchor
This clause proposes the procedure to insert UL CL based on the MA PDU Session Establishment Procedure.
[bookmark: _Toc524148039]6.9.3.1	Establishment of Multi-Access PDU session with UL CL based on the solution 3 architecture framework
During PDU session establishment procedure, the SMF may decide to insert in the data path of a PDU Session an "UL CL" (Uplink classifier).
In case 1, SMF decide to insert the UL CL to both 3GPP access and non-3GPP access.


Figure 6.9.3.1-1: Multi-Access PDU Session establishment procedure with UL CL with TFCP tunnel for case 1
1.	The UE initiates the "UE Requested PDU Session Establishment" procedure, the detail is the same with Step 1~ step 5 as described in figure 6.3.3-1.
2.	SMF selects the UPF (UL CL function). Based on the UPF selection criteria the SMF decides to add the UL CL function in this PDU session.
3.	The SMF selects a PSA1 and using N4 establish the PSA1 of the PDU Session. 
4.	The SMF selects a PSA2 and using N4 establish the PSA2 of the PDU Session.
5.	SMF sends the N4 session establishment message (ATSSS forwarding rules, PSA1 CN tunnel info, PSA2 CN tunnel info) to establish the tunnel between the UL CL and PSA1 and PSA1.
	Based on the ATSSS forwarding rule, the UL CL function perform the access traffic switching, splitting, and steering. The UL CL function can perform the path performance measurement.  The UL CL function shall perform encapsulation/decapsulation function for the traffic data received after inserted.
	If the SMF is aware the PDU session is the MA-PDU session, the SMF should add the UL CL function to each traffic routing of 3GPP access and Non-3GPP access.
6a.	SMF updates the PSA1 via N4. It provides the UL CL tunnel info for the downlink traffic data.
6b.	SMF updates the PSA2 via N4. It provides the UL CL tunnel info for the downlink traffic data.
7.	The other steps is described as the step 6a~step 7 in figure 6.3.3-1.
8.	The SMF sends the RAN tunnel Info and 3GPP access type to the UL CL function.
9.	The step 9~step 10 in figure 6.3.3-1.
10.	The SMF sends the N3IWF tunnel Info and Non-3GPP access type to the UL CL function. The UL CL function stored both access tunnel information and the binding access type for this Multi-Access PDU Session. This binding relationship can be used when performing the traffic splitting or switching in user plane.
In case 2: the SMF decide to insert the ULCL to one of the two access, e.g. 3GPP access.


Figure 6.9.3.1-2. Multi-Access PDU Session establishment procedure with UL CL with TFCP tunnel for case 2
1.	The UE initiates the "UE Requested PDU Session Establishment" procedure, the detail is the same with Step 1~ step 5 as described in figure 6.3.3-1.
2.	SMF selects the UPF (UL CL function), Based on the UPF selection criteria and operator's network deployment, the SMF decides to add the UL CL function into the 3GPP access side of the PDU session.
3.	The SMF selects a PSA1 and using N4 establish the PSA1 of the PDU Session.
4.	The SMF selects a PSA2 and using N4 establish the PSA2 of the PDU Session.
5.	SMF sends the N4 session establishment message (PSA1 CN tunnel info, PSA2 CN tunnel info) to establish the tunnel between the UL CL and PSA1 and PSA2. The UL CL function shall perform encapsulation/decapsulation function for the traffic data routed locally after inserted.
6a.	SMF updates the PSA1 via N4. It provides the UL CL tunnel info for the downlink traffic data.
6b.	SMF updates the PSA2 via N4. It provides the UL CL tunnel info for the downlink traffic data.
7.	The step 6a~step 7 in figure 6.3.3-1.
8.	The SMF sends the RAN tunnel Info to the UL CL function.
9.	The step 9~step 10 in figure 6.3.3-1.
10.	The SMF sends the N3IWF tunnel Info and Non-3GPP access type to the PSA1. The PSA1 update the tunnel info for the downlink traffic.
[bookmark: _Toc524148040]6.9.4	Insert UL CL and additional PDU Session Anchor after PDU Session Establishment
[bookmark: _Toc524148041]6.9.4.1	Insert UL CL to both 3GPP access and Non-3GPP access
After the PDU session establishment procedure, in case 1 described in clause 6.9.1, the SMF may decide to insert in the data path of a PDU Session an "UL CL" (Uplink classifier).

 
Figure 6.9.4.1-1: Addition of additional PDU session anchor and UL CL in the 3GPPaccess and Non-3GPP access for case 1
1.	UE has an established MA-PDU session with a UPF including the PDU session anchor 1(PSA1 in Figure 6.9.4.2-1). The PDU session User plane involves 3GPP access (the (R)AN and PSA1) and non-3GPP access(the N3IWF and PSA1).
2.	At some point the SMF decides to establish a new PDU Session Anchor e.g. new flow detection. The SMF selects a UPF and using N4 establish the new PDU Session Anchor 2 (PSA2 in Figure 6.9.4.1-1) of the PDU Session.
3.	SMF sends the N4 PDU session establishment request (disable ATSSS forwarding rule, disable encapsulation/decapsulation indication) to the PSA1. Based on the disable ATSSS forwarding rule indication, the PSA1 should stop to do access traffic switching, splitting and steering. And it stops to perform the path performance measurement as well. If CN Tunnel Info is allocated by the SMF, the new CN Tunnel Info is provided to UPF in this step. When UPF receives the disable encapsulation/decapsulation indication, the PSA1 stops performing the encapsulation/decapsulation function.
4.	PSA1 sends the N4 PDU session establishment response to the SMF. The PSA1 may send the historical path performance measurement data to the SMF.
5.	The SMF selects a UPF and using N4 establish the UL CL for the PDU Session. It provides the necessary uplink forwarding rules towards PSA1 and PSA2 including the PSA1 CN Tunnel Info and the PSA2 CN Tunnel Info. In addition, the AN Tunnel Info of both 3GPP access and non-3GPP access is provided for downlink forwarding. The SMF provides traffic filters indicating what traffic shall be forwarded towards PSA1 and PSA2 respectively. The SMF provides the ATSSS forwarding rule to the UL CL, based on the ATSSS forwarding rules, the UL CL performs the access traffic switching, splitting and steering. The UL CL can perform path performance measurement. The UL CL function shall perform encapsulation/decapsulation function for the traffic data received after insertion. If the SMF receives the historical path performance measurement data from PSA1 in step4, the SMF should send the historical path performance measurement data to the UL CL function.
6.	The UL CL sends the N4 PDU session establishment response to the SMF.
7.	The SMF updates the PSA1 with the UL CL tunnel info.
8.	The SMF updates the PSA2 with the UL CL tunnel info.
9.	The SMF sends the PDU session release SM Context (3GPP access and non-3GPP access). The UPF releases the original PSA1 tunnel info associated with the 3GPP access and non-3GPP access.
10.	The SMF updates (R)AN/N3IWF via N2 SM information over N11. It provides the UL CL Tunnel Info to the (R)AN/N3IWF for the uplink traffic data.
[bookmark: _Toc524148042]6.9.4.2	Insert UL CL to a single access


Figure 6.9.4.2-1: Addition of additional PDU session anchor and UL CL in the single access for case 2
1.	UE has an established MA-PDU session with a UPF including the PDU session anchor 1(PSA1 in Figure 6.9.4.1-1). The PDU session User plane involves 3GPP access (the (R)AN and PSA1) and non-3GPP access(the N3IWF and PSA1).
2.	At some point the SMF decides to establish a new PDU Session Anchor e.g. new flow detection in a single access side. The SMF selects a UPF and using N4 establish the new PDU Session Anchor 2 (PSA2 in Figure 6.9.4.2-1) of the PDU Session.
3.	The SMF selects a UPF and using N4 establish the UL CL for the PDU Session. Based on the network deployment, the SMF decide to insert the UL CL into 3GPP access side, it provides the necessary uplink forwarding rules towards PSA1 and PSA2 including the PSA1 CN Tunnel Info and the PSA2 CN Tunnel Info. In addition, the RAN Tunnel Info of 3GPP access is provided for downlink forwarding. In this case the SMF provides traffic filters indicating what traffic shall be forwarded towards PSA1 and PSA2 respectively. The UL CL function shall perform encapsulation/decapsulation function for the traffic data routed locally after insertion.
4.	The UL CL sends the N4 PDU session establishment response to the SMF.
5.	SMF sends the N4 PDU session modification request (3GPP access, UL CL tunnel info) to the PSA1. The SMF provides the UL CL tunnel info for the downlink traffic data.
6.	PSA1 sends the N4 PDU session modification response to the SMF.
7.	The SMF updates PSA2 via N4. It provides the UL CL CN Tunnel Info for downlink traffic.
NOTE:	In case the Branching Point or UL CL and the PSA2 are co-located in a single UPF then step 7 is not needed.
8.	The SMF updates (R)AN via N2 SM information over N11. It provides the UL CL Tunnel Info corresponding to the (R)AN for the uplink traffic data.

***** End of Changes *****

3GPP
SA WG2 TD

image2.emf
UE

N3IWF

RAN 

PSA1 DN

N6

UL CL

PSA2

DN

N6

N3

N3

N

9

N

9


Microsoft_Visio_2003-2010___2.vsd
UE


N3IWF


RAN 


PSA1


DN


N6


UL CL


PSA2


DN


N6


N3


N3


N9


N9



image3.emf
UE

NG-

RAN

N3IWF AMF SMF

PSA1

1. Step 1~ Step 4, Figure 6.3.3-1

3. N4 Session Establishment Req() 

8. N4 Session Modification  Req 

(…, 3GPP access, AN tunnel Info)

10. N4 Session Modification  Req 

(…, non-3GPP access, AN tunnel Info)

UDM

PCF

UL CL

PSA2

2. SMF  selects the PSA1, 

PSA2, and UL CL

5. N4 Session Establishment Req() 

4. N4 Session Establishment Req(ATSSS forwarding rules) 

6a. SMF update PSA1; 

7. Step 6a~7, figure 6.3.3-1

9. Step 9~10, figure 6.3.3-1

6b. SMF update PSA2; 


Microsoft_Visio_2003-2010___3.vsd
�

UE�

NG-RAN


N3IWF


AMF


SMF


2. SMF  selects the PSA1, PSA2, and UL CL


5. N4 Session Establishment Req() 


9. Step 9~10, figure 6.3.3-1


6b. SMF update PSA2; 


PSA1


1. Step 1~ Step 4, Figure 6.3.3-1�

3. N4 Session Establishment Req() 


8. N4 Session Modification  Req 


(…, 3GPP access, AN tunnel Info)


10. N4 Session Modification  Req 


(…, non-3GPP access, AN tunnel Info)


UDM


PCF


4. N4 Session Establishment Req(ATSSS forwarding rules) 


6a. SMF update PSA1; 


7. Step 6a~7, figure 6.3.3-1


UL CL


PSA2



image4.emf
UE

NG-

RAN

N3IWF AMF SMF

PSA1

1. Step 1~ Step 4, Figure 6.3.3-1

3. N4 Session Establishment Req() 

8. N4 Session Modification  Req 

(…, 3GPP access, AN tunnel Info)

10. N4 Session Modification  Req 

(…, non-3GPP access, AN tunnel Info)

UDM

PCF

UL CL

PSA2

2. SMF  selects the PSA1, 

PSA2, and UL CL

5. N4 Session Establishment Req() 

4. N4 Session Establishment Req(ATSSS forwarding rules) 

6a. SMF update PSA1; 

7. Step 6a~7, figure 6.3.3-1

9. Step 9~10, figure 6.3.3-1

6b. SMF update PSA2; 


Microsoft_Visio_2003-2010___4.vsd
�

UE�

NG-RAN


N3IWF


AMF


SMF


2. SMF  selects the PSA1, PSA2, and UL CL


5. N4 Session Establishment Req() 


9. Step 9~10, figure 6.3.3-1


6b. SMF update PSA2; 


PSA1


1. Step 1~ Step 4, Figure 6.3.3-1�

3. N4 Session Establishment Req() 


8. N4 Session Modification  Req 


(…, 3GPP access, AN tunnel Info)


10. N4 Session Modification  Req 


(…, non-3GPP access, AN tunnel Info)


UDM


PCF


4. N4 Session Establishment Req(ATSSS forwarding rules) 


6a. SMF update PSA1; 


7. Step 6a~7, figure 6.3.3-1


UL CL


PSA2



image5.emf
5. N4 PDU session establishment request (ATSSS forwarding rule, 

PSA1 CN tunnel info and PSA2 tunnel info)

UE

1. UE has established the MA-PDU session with PSA1

RAN N3IWF AMF SMF UL CL PSA1 PSA2

2. UE  established PSA2

；

6. N4 PDU session establishment response

8.SMF UpdatePSA2

；

10.SMF update(R)AN and N3IWF for uplink traffic;

7.SMF UpdatePSA 1

；

9.PDUSession release SMContext (3GPP access 

and non-3GPP access)

3. N4 PDU session establishmentrequest (disable ATSSS 

forwarding rule)

4. N4 PDU session establishmentresponse


Microsoft_Visio_2003-2010___5.vsd
5. N4 PDU session establishment request (ATSSS forwarding rule, PSA1 CN tunnel info and PSA2 tunnel info )



image6.emf
3. N4 PDU session establishment request (PSA1 CN 

tunnel info and PSA2 tunnel info)

UE

1. UE has established the MA-PDU session with PSA1

RAN N3IWF AMF SMF UL CL PSA1 PSA2

2. UE  established PSA2

；

4. N4 PDU session establishment response

5. N4 PDU session modification request (Access type, UL CL 

tunnel info)

6. N4 PDU session modification response

7.SMF updatePSA2

；

8.SMF update(R)AN and N3IWF for uplink traffic;


Microsoft_Visio_2003-2010___6.vsd
3. N4 PDU session establishment request ( PSA1 CN tunnel info and PSA2 tunnel info )



image1.emf
UE

N3IWF

RAN 

PSA1 DN

N6

UL CL

PSA2

DN

N6

N9

N3

N3

N

9


Microsoft_Visio_2003-2010___1.vsd
UE


N3IWF


RAN 


PSA1


DN


N6


UL CL


PSA2


DN


N6


N9


N3


N3


N9



