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	Reason for change:
	Currently, when the I-SMF reports insertion of ULCL/BP and local PSA, the SMF generates two separate PFCP Session Establishment Request towards the I-SMF, one for ULCL/BP and another for local PSA. 

If local PSA is not combined with ULCL/BP, seperating the FPCP sessions is reasonable. However, for those combined ULCL/BP+local PSA, sending two separate PFCP Session Establishment Request normally means more complexity but low efficiency to the I-SMF and combined ULCL/BP+PSA.
a) Both the I-SMF and the combined ULCL/BP+PSA need to maintain the context for separate PFCP sessions, which means the serviceable capacity is reduced by half;
b) Packet fowarding is required between the ULCL/BP and the local PSA, which means unnecessary local forwarding tunnel (i.e. N9 tunnel) and more N9 resource comsumption, e.g. F-TEID;
On the other hand, if let the I-SMF merge two PFCP messages from the SMF, it means too much complexity to the I-SMF, e.g. the I-SMF needs to understand the N4 payload and the rules inside, and needs to handle kinds of rule ID then determines the rule ID used for URR report, etc.

To reduce the complexity of deployment, operators normally intends to deploy combined node for local offload scenario. When local PSA insertion is needed, the selected local UPF normally integrates both ULCL/BP and local PSA functionalities.
In such case, to improve the efficiency and reduce the complexity in I-SMF and ULCL/BP+PSA, it is better that the SMF only generates one PFCP Session Establishment Request.

As the N16a interface is enhanced to allow the I-SMF to report the NF Instance ID of both the ULCL/BP and the local PSA, it gives the SMF ability to check whether the local PSA is combined with the ULCL/BP, so as to generate only one PFCP message.

[bookmark: _GoBack]Hence, it is proposed to update the SMF behaviour in Annex D, to taken into account of the combined ULCL/BP+local PSA scenario when generating PFCP messages towards the I-SMF.
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BEGIN OF CHANGE
[bookmark: _Toc19717508][bookmark: _Toc27491048][bookmark: _Toc27557341][bookmark: _Toc27724258]D.2.1	Addition of PSA and UL CL/BP controlled by I-SMF
The corresponding stage 2 call flow is specified in clause 4.23.9.1 of 3GPP TS 23.502 [29].
When the I-SMF indicates to the SMF that it has inserted an UL CL/BP and PSA, the NF Instance ID of the ULCL/BP and the NF Instance ID of the PSA shall both be provided. The SMF checks whether the ULCL/BP is collocated with the inserted PSA based on the provided NF Instance IDs. Depends on whether the inserted PSA is combined with the ULCL/BP, the SMF behaves differentiately on generating PFCP message sent on N16a interface.
A) If inserted PSA is not combined with the ULCL/BP:
On receiving the PSA insertion notification from the I-SMF, the SMF shall send two PFCP Session Establishment Requests towards the I-SMF, one targeting the UL CL/BP and another one targeting the PSA2, with the following information:
1)	PFCP Session Establishment Request for the UL CL/BP:
-	For the support of the UL traffic offloaded towards PSA2:
-	one Create Traffic Endpoint IE, just including a Traffic EndPoint ID; the UL traffic endpoint corresponds to the N3 endpoint of UL CL/BP; the UL traffic endpoint shall not contain information about the N3 interface, i.e. the Network Instance IE and the Local F-TEID IE shall not be included;
-	at least one Create PDR IE with:
-	the Source Interface set to "Access";
-	the Traffic Endpoint IE referring to the UL traffic endpoint;
-	any additional Packet Detection Information to define the UL traffic to match (e.g. SDF Filter, Application ID, Ethernet Packet Filter);
-	any applicable PDR information, e.g. FAR ID, URR ID, QER ID.
UL PDRs shall not contain the Outer Header Removal IE.
-	one UL FAR set to forward (or drop) the UL traffic, with the Destination Interface set to "Core". If more than one local PSA has been inserted by the I-SMF, the UL FAR shall indicate the Data Network Access Identifier associated to the local PSA towards which the UL traffic shall be forwarded; the UL FAR may do so otherwise.
-	For the support of the DL traffic offloaded from PSA2:
-	one Create Traffic Endpoint IE, including a Traffic EndPoint ID; the DL traffic endpoint shall not contain information about the N9 interface, i.e. the Network Instance IE and the Local F-TEID IE shall not be included;
-	at least one Create PDR IE with:
-	the Source Interface set to "Core";
-	the Traffic Endpoint IE referring to the DL traffic endpoint;
-	any applicable PDR information, e.g. FAR ID, URR ID, QER ID;
-	one DL FAR set to forward (or drop) the DL traffic to the access network, with the Destination Interface set to "Access"; the DL FAR shall not contain the Outer Header Creation IE;
NOTE:	The I-SMF is responsible for all the N3 and N9 protocol aspects (e.g. Network Instance, Local F-TEID, outer header creation or removal).
-	any applicable QERs and/or URRs.
2)	PFCP Session Establishment Request for the PSA2:
-	For the support of the UL traffic offloaded at PSA2:
-	one Create Traffic Endpoint IE, just including a Traffic EndPoint ID; the UL traffic endpoint shall not contain information about the N9 interface, i.e. the Network Instance IE and the Local F-TEID IE shall not be included;
-	at least one Create PDR IE with:
-	the Source Interface set to "Core";
-	the Traffic Endpoint IE referring to the UL traffic endpoint;
-	any applicable PDR information, e.g. FAR ID, URR ID, QER ID;
UL PDRs shall not contain the Outer Header Removal IE;
-	one UL FAR set to forward (or drop) the UL traffic, with the Destination Interface set to "Core".
-	For the support of the DL traffic offloaded at PSA2:
-	one Create Traffic Endpoint IE, including a Traffic EndPoint ID and any additional information to define the DL traffic endpoint (e.g. Network Instance IE, UE IP Address IE); the DL traffic endpoint corresponds to the N6 endpoint of PSA2;
-	at least one Create PDR IE with:
-	the Source Interface set to "Core";
-	the Traffic Endpoint IE referring to the DL traffic endpoint;
-	any additional Packet Detection Information to define the DL traffic to match (e.g. SDF Filter, Application ID, Ethernet Packet Filter);
-	any applicable PDR information, e.g. FAR ID, URR ID, QER ID;
-	one DL FAR set to forward (or drop) the DL traffic, with the Destination Interface set to "Core"; the DL FAR shall not contain the Outer Header Creation IE.
NOTE:	The I-SMF is responsible for all the N3 and N9 protocol aspects (e.g. Network Instance, Local F-TEID, outer header creation or removal).
-	Any applicable QERs and/or URRs.
In the PFCP Session Establishment Request for the UL CL/BP, the SMF shall not include any N4 rules for the UL and DL traffic via PSA1 (i.e. non-offload traffic exchanged between AN and PSA1).
The I-SMF shall translate the SMF instructions into N4 instructions to send to the UL CL/BP and PSA2, for the UL and DL traffic in one or more PFCP Session Modification Request message(s) (the I-SMF has already created a PFCP session in the UL CL/BO and PSA2 in steps 2 and 3 of Figure 4.23.9.1-1 of 3GPP TS 23.502 [29]). In particular:
-	the I-SMF shall map the UL and DL traffic endpoints requested to be created by the SMF in the UL CL/BP and PSA2 respectively to the UL and DL traffic endpoints created in the UL CL/BP and in PSA2 for UL and DL traffic; the I-SMF shall update the DL traffic endpoint in PSA2 if necessary, e.g. with any Framed-Route or Framed-IPv6-Route information received from the SMF;
-	the I-SMF shall add the Outer Header Removal IE to the UL PDR of the UL CL/BP;
-	the I-SMF shall add an Outer Header Creation IE to DL PDR(s) of the UL CL/BP to add a GTP-U header set to the 5G-AN F-TEID, and to add a Network Instance IE if needed;
-	the I-SMF shall update the UL FAR of the UL CL/BP and the DL FAR of the PSA2 with N9 protocol information, if the UL CL/BP and PSA2 are located on different UPFs; if more than one local PSA has been inserted by the I-SMF, the I-SMF shall derive the local PSA towards which the UL traffic shall be forwarded from the Data Network Access Identifier IE indicated in the UL FAR over N16a.
-	the I-SMF shall overwrite the Apply Action IE of the DL FAR received from the SMF according to the User Plane connection state of the PDU session, e.g. to request the UPF to buffer packets if the PDU session is deactivated, or to forward the DL packets otherwise;
-	the I-SMF shall merge the N4 information received for the UL CL/BP and the PSA2 if the UL CL/BP and PSA2 are located on the same UPF.
The I-SMF shall return two PFCP Session Establishment Responses to the SMF.
The I-SMF shall generate by itself the N4 rules to control the UL and DL traffic via PSA1 (i.e. non-offload traffic exchanged between AN and PSA1), and send such N4 rules to the UL CL/BP together with the N4 rules mapped from the N4 information sent by the SMF.
B) If inserted PSA is combined with the ULCL/BP:
On receiving the PSA insertion notification from the I-SMF, the SMF compares the NF Instance ID of the inserted PSA with the NF Instance ID of the ULCL/BP and determines it is a combined ULCL/BP+PSA node. The SMF may only send one PFCP Session Establishment Requests towards the I-SMF, targeting both the UL CL/BP and the PSA2. The PDR/FAR/QER/URR rules are the combination of those rules in two separate PFCP Session Establishment messages when the inserted PSA is not combined with the ULCL/BP.
Correspondingly, if SMF only sends one PFCP Session Establishment Request to the I-SMF, the I-SMF shall only return one PFCP Session Establishment Response to the SMF.
[bookmark: _Toc19717509][bookmark: _Toc27491049][bookmark: _Toc27557342][bookmark: _Toc27724259]NEXT CHANGE
D.2.2	Removal of PSA and UL CL/BP
The corresponding stage 2 call flow is specified in clause 4.23.9.2 of 3GPP TS 23.502 [29].
When the I-SMF indicates to the SMF that it is removing a UL CL/BP and PSA, the NF Instance ID of the ULCL/BP and the NF Instance ID of the PSA shall both be provided. The SMF checks whether the PSA is combined with the ULCL/BP based on the provided NF Instance IDs. Depends on whether it is combined ULCL/BP+PSA, the SMF behaves differentiately on generating PFCP message sent on N16a interface.
A) If the PSA is not combined with the ULCL/BP:
On receiving the PSA deletion notification from the I-SMF, the SMF shall send two PFCP Session Deletion Requests towards the I-SMF, one for the UL CL/BP and another one for the PSA2. The I-SMF shall return two PFCP Session Deletion Responses to the SMF (including usage reports if applicable, see clause 7.5.7.1).
B) If the PSA is combined with the ULCL/BP:
The SMF may only send one PFCP Session Deletion Requests towards the I-SMF, targeting both the UL CL/BP and the PSA2. Correspondingly, if only one PFCP Session Deletion Request received, the I-SMF shall only return one PFCP Session Deletion Response to the SMF.
[bookmark: _Toc19717510][bookmark: _Toc27491050][bookmark: _Toc27557343][bookmark: _Toc27724260]NEXT CHANGE
D.2.3	Change of PSA
The corresponding stage 2 call flow is specified in clause 4.23.9.3 of 3GPP TS 23.502 [29].
When the I-SMF indicates to the SMF a change of traffic offload, the SMF shall send a PFCP Session Establishment Request (for the new DNAI), a PFCP Session Deletion Request (for the old DNAI) towards the I-SMF, and a PFCP Session Modification Request for the UL CL/BP if needed. The SMF may merge the PFCP message towards the local PSA with the PFCP message towards the UL CL/BP, depending on whether the local PSA is collocated with the UL CL/BP. The I-SMF shall behave as described in clauses D.2.1 and D.2.2 and return a PFCP Session Establishment Response, a PFCP Session Deletion Response and a PFCP Session Modification Response if needed.
END OF CHANGE

