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1 Background
Rel-18 SA2 SI on PIN is approved in SA2#148e and the corresponding SID can be found in SP-211643. The PIN SID mainly aims to provide a 5G experience to the users of the PIN, e.g., 5GS is aware of the IoT devices, to facilitate the management and performance of the personal network. 75 percent of the study on PIN has been done after SA#97 (September, 2022) and has been captured in TR 23.700-88.
The Overall Plan of the study in SA2 is as follows:
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According to the work plan of SA2, the main work of SA2#153 is to give final conclusions, update evaluations and approve the WID. The SA2 WID on PIN is expected to be completed in Dec, 2022.
2 Discussion
[bookmark: _Hlk77848234][bookmark: OLE_LINK3]Latest version of TR 23.700-88 is 1.0.0, TR 23.700-88 covers seven key issues and twenty-seven solutions. TR 23.700-88 covers the evaluations and interim conclusions for all key issues. 
The following section gives the more detailed content of agreed conclusions and the left open issue.
2.1 Conclusion
The following interim conclusions are agreed for principles of Personal IoT Networks Key Issue #1 "5GC architecture enhancements to support PIN":
1)	The functionality of PINE is outside the scope of 3GPP and therefore are not specified by SA WG2.
2)	When Application Functions are required, the differentiated traffic routing and QoS control with the corresponding 5G network capabilities exposed by 5GC may be enhanced to support PIN.
3)	The reference point among PINE, PEGC, and PEMC, no matter whether non-3GPP access or sidelink or via 5GC is used, is transparent to the 5GS and out of SA WG2 scope.
4)	Legacy UE acting as PEMC needs to be considered.
5)	Multi-hop P2P (i.e. communication between a chain of PINEs) and P2N relay (i.e. communication from a PINE to another PINE or to the network via an intermediate PINE) are not studied in this release.
6)	In this release, data traffic of PINE over control plane is not studied.
The following conclusions are agreed for normative work for principles of Personal IoT Networks Key Issue #2 "PIN and PIN Element discovery and selection":
1)	The interfaces for PIN discovery between PINE and PEGC, PINE and PEMC, PEGC and PEMC are divided into two layers: transport layer and application layer.
a)	The transport layer is based on non-3GPP communication or 3GPP PC5 between PEGC and PEMC (which includes direct communication and direct discovery). Transport layer functionality based on non-3GPP communication specification is outside the 3GPP scope. When transport layer is based on 3GPP PC5, the existing procedures defined for 5G ProSe Direct Communication are re-used.
b)	The application layer for PIN and PIN Element discovery and selection is not specified by SA WG2. No normative work is required for this aspect.
2)	The mechanism for discovering of PIN, and PIN elements is based on non-3GPP access discovery method and is not specified by 3GPP.
3)	The selection of PEMC and PEGC by PINE is out of SA WG2 scope.
The following interim principles are agreed for Key Issue #3 "Management of PIN and PIN Elements":
1)	PEMC is responsible for PIN Element management (e.g. add/remove the PINE/PEGCs, etc.) and PIN management (e.g. create/modify/delete/activate/deactivate a PIN, etc.).
2)	When communicating between a PEMC and a PINE behind a PEGC, via 5GC and the communication requires the PEGC, or when communication between PINEs requires multiple PEGCs and 5GC, the existing functionalities in 5GS for routing the traffic of the communications via UPF(s) can be applied if available.
The following interim principles are agreed for Key Issue #4 "Communication of PIN":
1)	5G QoS parameters (including QoS characteristics, GFBR/MFBR) may be sent to PEGC to assist the deriving of N3GPP QoS parameters.
a)	Whether and how PEGC performs the deriving of N3GPP QoS parameters and mapping procedure is not specified by 3GPP.
b)	Whether and how to enforce QoS based on the Non-3GPP QoS assistance information in the non-3GPP network is not specified by 3GPP.
2)	PDU session management can be reused by the PEGC or by the SMF.
a)	When the PEGC detects new traffic from a device in the PIN, it may map the traffic to an existing PDU session or establish a new PDU session. The criteria for taking the decision can be based on existing mechanism or implementation.
NOTE 1:	The procedure is the same used when application generating the traffic resides directly on the UE.
b)	If AF for PIN is used, the AF may request PCF, directly or via NEF, for a modification of the QoS. The mechanism and criteria used by the AF to determine the need for a QoS modification are outside 3GPP scope,
NOTE 2:	The AF relies on PIN signalling between the PINE/PEGC/PEMC and the PIN AF, which is transferred via UP transparently to the 5G system, to determine the need for a QoS modification.
3)	The procedure for supporting one PINE connected to multiple PEGCs in the same PIN and PINE to move between PEGCs is outside the 3GPP scope.
NOTE 3:	If AF for PIN is used, since the association between the PINE and PEGC is managed over UP by interaction with AF, whether one or more PEGCs are associated with a PINE and PINE moving between PEGCs are not specified by SA WG2.
4)	PIN direct communication is not specified since outside 3GPP scope.
5)	PIN indirect communication via PEGC is managed within the PIN, which may be supported by 5GS.
6)	A PEGC may establish a Single or multiple PDU Sessions used for PIN communication. One PEGC may serve more than one PIN and in this case, there is at least one PDU session per PIN.
7)	IPv6 Prefix Delegation may be applied for IP address allocation of PINEs connected to PEGC.
8)	If AF for PIN is used, the AF may provide necessary information to 5GC for PIN communication.
9)	If AF for PIN is used, the AF may provide necessary PIN specific parameters to 5GC which may be considered by PCF to generate the URSP policy for PDU Session selection by the PEGC.
NOTE 4:	The specific information for PIN communication needs to be determined in conclusion of KI#6.
10)	UDR is enhanced to support the storage and retrieval of PIN related policy and QoS parameters.
11)	5GC may take into account the delay budget between PINE and PEGC to guarantee the end to end delay for PINE traffic.
12)	The 5G system support for anchoring PDU Sessions of PEGCs and PEMCs at same SMF based on a combination of DNN, S-NSSAI as well as based on the procedure described in clauses 4.3.6.2, 4.3.6.3 and 4.3.6.4 of TS 23.502 [3] and clause 5.6.7 of TS 23,501 [2].
The following conclusions are agreed for Key Issue #5 "Authorization for PIN":
1)	PIN application-level Authentication and Authorization of PIN and PIN Elements are not specified by SA WG2.
2)	A PINE is authorized by PEMC or by AF, if AF for PIN is used, to join a PIN.
3)	A PINE is allowed or disallowed to connect to a PEGC by the PEGC based on the provisioned information.
The following principles are concluded for Key Issue #6 "Policy and parameters provisioning for PIN":
1)	The PIN policy and parameter(s) are configured in the PEGC via application layer. The parameters include:
a)	IP address allocation information for allocating IP address to PINE,
b)	PIN connection parameters for a PIN, e.g. SSID, BT ID, password,
c)	PIN discovery parameters for a PIN.
2)	The policy and parameters provisioned to PEGC by 5GC for PIN communication include the following information:
a)	URSP policy where the application and traffic are mapped to DNN, Slice, etc. The traffic related to PIN may be identified by Application ID or traffic filters.
b)	The QoS flow mapping for PINE's traffic relay is received via existing procedure from PCF,.
c)	Non-3GPP QoS assistance information.
3)	The existing procedure used by the SMF to provide the UPF with, PDR, FAR, etc are applicable without modification:
a)	Framed Route support will be further considered during normative work.
2.2 Open issue
The following issues are stay open for PIN since SA2#152e:
1)	Architecture alternatives for PIN
a)	Alt#1: AF based
· 5GS shall enhance AF-NEF/PCF functionalities for providing PIN parameters,
· PIN parameters for PIN management include membership information, PEGC-PINE association information, etc is maintained by AF.
· PIN topology information are exposed to AF for PIN management
· PIN parameters for PIN communication configuration including traffic descriptions is maintained by AF
b)	Alt#2: Non-AF based
· PIN management is done among PEGC, PEMC, and PINE
· PEGC initiates PDU Session Establishment/Modification procedure according to PEMC’s command for PIN communication configuration
2)	PDU session management within a PIN 
a)	PDU Session number per PIN per PEGC;
b)	enable network local switch among PDU Sessions.
3)	Enhancement of URSP
a)	Alt#1: Extend TD of URSP for PIN traffic mapping, e.g., using "source descriptors" or "gateway descriptors"
· be able to be used for gateway UE other than PIN feature, i.e., it is a solution with a common framework for matching by gateway UE;
· PEMC does not know the extension so different URSP may be needed.
b)	Alt#2: Do not extend URSP, but provisioning mapping info with URSP, e.g., <PIN ID, DNN>, i.e., PIN policy consist of URSP and mapping info
· using DNN for TD, network does not need to distinguish PEMC and PEGC for providing AM policy before PDU Session Establishment;
· additional IE needs to be provisioned with URSP.
3 Impacts on CT WG
The following impacts on CT WGs are identified. 
3.1	Impacts on CT1
-	update NAS procedures and messages for UE policy provisioning to support PIN; 
-	update of SM procedures to support PIN; 
-	potential update of AT commands to support PIN;
-	potential update to support PIN indirect communication via PEGC within the PIN;
3.2	Impacts on CT3
-	potential impact to the PCC framework for 5GC to support PIN;
-	impact to the NEF northbound interface to support PIN; 
-	update to PCF for support PIN;
3.3	Impacts on CT4
-	potential update to the SMF to support N4 rule provisioning for network local switch for PIN;
-	update to UDR to support PIN; 
-	potential storage of new subscription data to support PIN;
4 Conclusion
[bookmark: OLE_LINK2]This paper has provided a preliminary analysis of impacts of stage-2 PIN work on stage-3 CT WGs based on the current status of work in SA2. Based on the analysis and evaluation, it is foreseen that CT1, CT3, and CT4 groups are impacted by the PIN work.
The author of this paper proposes:
-	CT1 takes the lead on defining and working on the PIN;
-	the CT WG WID is expected to be provided and discussed within the 3GPP Rel-18 during CT1#138e (Oct, 2022).
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