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Abstract: this paper proposes the consolidated solution for guiding SA6 application design and SA2 normative work. 
1. Introduction
This paper proposes the consolidated solution for guiding SA6 application design and SA2 normative work. This solution reflects the TR conclusions.
The corresponding discussion paper is in S2-2209008.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-88.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100925360][bookmark: _Toc100925730][bookmark: _Toc104235340][bookmark: _Toc104539692]6.X	Solution #X: Consolidated solution of 5GC enhancement for PIN
[bookmark: _Toc100925361][bookmark: _Toc100925731][bookmark: _Toc104235341][bookmark: _Toc104539693]6.X.1	Description
This solution is a consolidated solution for PIN, which is based on following architecture:


NOTE 1:	The AF in the figure is a 3rd party AF.
NOTE 2:	The grey NF and PEGC-UE have impact for PIN.

Figure 6.X.1-1: Reference architecture
[bookmark: _Toc100925365][bookmark: _Toc100925735][bookmark: _Toc104235342][bookmark: _Toc104539694]The user subscribes PIN service from operator, and the 5GC manages 5G system resources for one or more PIN sessions according to the user’s PIN service subscription.
A PIN session is used to transfer PIN traffic within or outside PIN and may be used to transfer PIN signalling between PEMC and PEGC, which consists of one or more PDU Sessions that include at least one PDU Session of PEGC, and the control of them are anchored at same SMF to enable network local switch.
Following figure 6.X.1-2 depicts the concept of PIN session when single PDU session of PEGC is included:


Figure 6.X.1-2: Concept of a PIN session consist of single PDU Session
Following figure 6.X.1-3 depicts the concept of PIN session when multiple PDU sessions with at least one PDU Session of PEGC are included:


Figure 6.X.1-3: Concept of a PIN session consist of multiple PDU Sessions
If the AF interactions between PEMC and AF are transferred within the PIN session, they are PIN traffic of the PIN session. For the case of multiple PIN sessions for same PEGCs and PEMCs, only one PIN session is enough for transferring PIN5 signalling, so for a specific PIN session, it may not be used for transferring PIN5 signalling.
6.X.2	Procedures


Figure 6.X.2-1: Overall procedure for PIN
1.	A user subscribes PIN service from operator, the PIN service subscription includes multiple GPSIs, which are identifier of PEMCs and PEGCs, and may include pre-configured PIN sessions.
The UDR has been preconfigured with PIN subscription data according to the PIN service subscription at least for authorizing PIN session number the user is able to create. The UDR is able to store PIN application data, which is at least used for deriving PIN UE policy for PEGCs and PEMCs in the PIN service subscription. The UDR is able to store PIN session data that is used to derive SM policy for PDU Sessions of PEGCs and PEMCs per PIN session, e.g., QoS authorization information per PIN session. 
If the pre-configured PIN sessions have been subscribed, the corresponding records in PIN application data and PIN session data are pre-installed accordingly.
When the UE identified by one of the GPSIs is registered to the network, the (AM-)PCF performs the subscription to notification to the PIN application data modification in the UDR.
NOTE 1:	The IEs of PIN subscription data, PIN application data, and PIN session data are determined in normative phase. 
2.	[Optional] Any PEMC may interact with an AF to require PIN session management, i.e., creation, update, and removal, the parameters are used by NEF to derive corresponding record of PIN application data and PIN session data. This step is out of SA2 scope.
3.	[Conditional] The AF interacts with the NEF. When a PIN session is created, the NEF authorizes the request based on the PIN related data retrieved from UDR. 
Depends on the operation (i.e., create, update, remove) of PIN session management, the NEF create/update/delete PIN application data and PIN session data to insert/update/delete record of PIN application data and record of PIN session data in the UDR. The UDR notifies the PIN application data to the (AM-)PCF who subscribed the event in step 1, and the (AM-)PCF updates the PIN UE policy accordingly.
The PIN UE policy contains URSP that each URSP rule is associated with a corresponding PIN session ID. 
4.	The (AM-)PCF provisions PIN UE policy to the PEMC, e.g., during registration procedure or UCU procedure. 
5.	The (AM-)PCF provisions PIN UE policy to the PEGC, e.g., during registration procedure or UCU procedure. 
6.	[Optional] The PEGC may wait for the command from PEMC before initiates PDU Session Establishment for PIN session(s). The PEGC may sends the mapping information between PIN session ID and PDU Session information, e.g., DNN/S-NSSAI, indication of which PIN session can be used for transferring PIN5 signalling, and optional information for identifying PIN5 signalling, e.g., protocol and port, to the PEMC in order to assist the PEMC to determine which PDU Session is used to send PIN traffic and PIN5 signalling, as well as how to send PIN5 signalling. This step is out of SA2 scope.
7.	The PEMC establishes the PDU Sessions according to the URSP. 
8.	The PEGC initiates PDU Session Establishment with PIN information, which may include the information for identifying the PIN5 signalling, e.g., protocol and port. As the PIN information is received, the SMF allows the PEGC to apply IP address allocation for PINEs connecting to the PEGC, e.g., IPv6 prefix delegation, DHCP proxy, or Framed Route mechanise described in clause 5.6.14 of TS 23.501 [2], and the SMF indicates the (SM-)PCF to perform the subscription to notification to the PIN session data modification in the UDR.
[bookmark: _GoBack]In order to make sure the PIN session incudes PDU session(s) of PEGC(s), if no PIN information is received from any of the UEs (e.g., all the UEs are legacy), the SMF releases the PDU Sessions established in step 4 and 5.
NOTE 2:	The AMF will select same SMF for PDU Sessions of PEGCs and PEMCs if they are related to same DNN/S-NSSAI for PIN, e.g., assisted by NRF. 
The (SM-)PCF may derive non-3GPP QoS assistance information based on the 3GPP QoS information for the PDU Session and instruct the SMF to send it to the PEGC via NAS to assist the PEGC to derive the non-3GPP QoS parameters.
NOTE 3:	Whether and which non-3GPP QoS assistance information is sent to PEGC will be further considered during normative work. 
9.	After receiving the PIN session data from the UDR, the (SM-)PCF sends them to the SMF if needed.
If the PDU Session can be used for transferring PIN signalling, the SMF generates and installs N4 rules to UPF(s) that only the PIN5 signalling among PEGCs and PEMCs is allowed to be switched between PDU Sessions related to the DNN/S-NSSAI, otherwise no packets are allowed to be forwarded. 
10.	Any PEMC of the user manages a PIN, e.g., create, update, remove, etc., and mapping the PIN to a PIN session. The PEMC of the user interacts with any PEGC of the user via direct connection, or via network local switch (i.e., via UPF(s)). The PEMC may divide a PIN into sub-networks, which is unaware by 5GS. This step is out of SA2 scope.
11.	The PEMC commands a PEGC to enable/disable PIN communication with traffic description, which is within a PIN or outside a PIN. The traffic description includes packet filters and may include requested QoS. This step is out of SA2 scope.
12.	According to the packet filters, if 5GC needs to be involved, the PEGC initiates PDU Session Modification procedure accordingly. The PDU Session Modification Request includes the traffic description. 
13.	Based on the received packet filters, the SMF authorizes the requested QoS according to the PIN session data received from (SM-)PCF, determines whether network local switch for the PIN communication is required or not, and install N4 rules to PSA UPF of the PDU Session accordingly. 
[bookmark: _Toc100925372][bookmark: _Toc100925742][bookmark: _Toc104235349][bookmark: _Toc104539701]NOTE 4:	In case of network local switch for a PIN communication is required between two PDU Sessions of PEGCs, the PEMC needs to instruct the two PEGCs to initiates PDU Session Modification procedure. 
6.X.3	Impacts on Existing Nodes and Functionality
PCF:
-	Support subscribing to UDR for notification of PIN parameters modification.
-	Support PIN UE policy derivation according to the PIN parameters received from UDR.
-	Support indicating SMF the PIN parameters received from UDR.
NEF:
-	Support interaction with PCF and UDR for PIN parameters provisioning from AF.
-	Support authorization on the PIN session creation requested from AF.
UDR:
-	Support PIN related configuration storage, retrieval, and change notification.
SMF:
-	Support allowing/disallowing a UE to allocate IP address for PINEs connecting to the UE according to whether the UE supports PEGC or not.
-	Support generating N4 rules according to the PIN SM policy and the packet filters received from PEGC.
-	Support authorizing requested QoS according to the PIN SM policy received from PCF.
UE (supporting PEGC):
-	Support initiating PDU Session Modification procedure according to the PIN command received from PEMC.
-	Support sending PIN information to SMF during PDU Session Establishment/Modification procedure.
* * * * End of changes * * * *
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