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1.	Discussion
In SA2#151e, Solution #20 has been proposed to address KI#3 and #4 for PIN communication. This document provides further update of Solution#20 on the procedures. 
2.	Text proposal
It is proposed to capture the following changes vs. TR 23.700-88:
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104235412][bookmark: _Toc104539765]6.20	Solution #20: PIN communication using multiple PEGCs
[bookmark: _Toc104235413][bookmark: _Toc104539766]6.20.1	Description
This solution focuses on the scenario when a PIN has multiple PEGCs. A valid use case could be a PIN has more and more PINE join, so that a single PEGC may not be able to serve all the PINE, in terms of the capacity and bandwidth. If more than one PEGC is introduced for a PIN, it is necessary to consider the issues, such as dynamic association between the PINE(s) and PEGC, user plane configuration for PEGC's PDU session, taking into account the load balance issues for a single PEGC, etc.
This solution addresses the following scenarios in the assumption of multiple PEGCs:
-	How to manage the association between PEGC and PINE.
-	How to enable a PIN Element to use a PEGC to communicate with a 5GS.
-	How to support a relay path management for a PINE.
Following are the principles for this solution:
a)	This solution is based on solution #6.
b)	PEMCF is responsible for managing the association between PEGC and PIN Elements (PINE). A PEGC can be used as a relay for one or more PIN Element
c)	When PEMCF has configured the association between PEGC and PIN Elements, it will report the association to P-NF. P-NF is responsible for managing and storing the association. PEMC will also notify the association to the relevant PEGC and PIN Elements.
d)	When a PINE needs path relay, it will send a request to its targeted PEGC via PIN layer. The PEGC will determine whether to request the session management for SMF. If it does, the PEGC will send a request to the PIN PDU session establishment. When SMF receives the PIN PDU session request, SMF will send a request to P-NF to get the association between the targeted PINE and the configured PEGC. If there is only one PEGC in the PIN, framed routing is reused as described in TS 23.501 [2] clause 5.6.14.
e)	After getting the mapping from P-NF, SMF will set the corresponding PDR and FAR and sends the rules to UPF.
f)	When UPF receives the downlink data to a PINE, it will transfer the data to the corresponding PEGC via the PDU session for PIN service based on the according FAR and PDR. The FAR indicates targeted PDU session of the PEGC, and PEGC will transfer the downlink data to the relevant PINE. It is assumed that the SMF can control the PEGC only has one session for PIN service and the PEGC provides a list of IP address of the PINE behind it by using framed routing.
g)	After determining the association between PEGC and PINE, PEMC can modify the configured association. For instance, if there is an overload situation in the PEGC and it cannot meet the relay QoS requirement for other PINE(s), the PEGC will send a notification to the PEMC. This is done via the interaction between PEGC and PEMC. PEGC notifies the PEMC of the load status. The PEMC can assign another PEGC for the PINE. The PEMC sends the updated association to P-NF. Then P-NF notifies SMF to update the routing rules.
Figure 6.20.1-1 depicts the reference architecture for the solution.
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Figure 6.20.1-1: The selection of a PEGC for traffic relay
[bookmark: _Toc104235414][bookmark: _Toc104539767]6.20.2	Procedures
A procedures for PIN communication using multiple PEGCs is shown in Figure 6.20.2-1. 
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                             Figure 6.20.2-1: PIN communication using multiple PEGCs
0. Step 0 is the process of PIN creation, which is described in clause 6.6.2 of solution #6. 
1. PEMC configures the association between PEGC and PIN Elements (PINE) and notifies the association to the relevant PEGC and PIN Elements. PEGC will allocate the IP address to its associated PINE, and PEGC notifies the association to PEMC.
2. PEMC reports the association to P-NF. P-NF stores the association. 
3. A PINE needs path relay and sends a request to its targeted PEGC via PIN layer. The PEGC will determine whether to request the session management for SMF. If the PINE has the association with the PEGC, the PEGC will send a request to the PIN PDU session establishment.
4. The SMF verifies that the PEGC has only one session for the PIN service and that the PEGC has provided either the framed routing information as specified in clause 5.6.14 of TS 23.501 [2] or the IP address that it has allocated to the PINE in accordance to the PEGC subscription data. SMF receives the PIN PDU session request, and sends a request to P-NF to get the association between the targeted PINE and the configured PEGC. P-NF responds to the request with the mapping. 
5. Depending on what the PEGC provides in step 4, the SMF will provide the UPF with either the framed routing information or the IP address that the PEGC has allocated to the PINE. When the PEGC sends the IP address associated to the PINE ID, it is possible for the network to have better visibility of the PIN context. The SMF sets the PDR and FAR and sends the rules to the UPF. 
NOTE: If the AF communicates with the PEGC via the application layer, the Frame route information may also be sent by the PIN AF via the NEF. 
6. SMF responds to PEGC request. When UPF receives the downlink data to a PINE, it will transfer the data to the corresponding PEGC via the PDU session for PIN service based on the according FAR and PDR. When PEGC receives the downlink data, it will transfer the data to the targeted PINE. 
[bookmark: _Toc104235415]Editor's note:	The procedure is FFS.
[bookmark: _Toc104539768]6.20.3	Impacts on services, entities, and interfaces
PEMC:
-	Determine the association between PEGC and PINE.
-	Send the association to P-NF, and if the association changes, send the notification to update the association in P-NF.
P-NF:
-	Record traffic data route rules, including the association between PEGC and PINE.
-	Notify SMF the updated association.
PEGC:
-	Support to send a request for a PIN PDU session establishment.
SMF:
-	Support to get the association from P-NF, and set the according PDR and FAR based on the association.


* * * * End of changes * * * *
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