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Introduction
The "Personal IoT Networks" work item specifies enhanced feature for providing local connectivity between PIN elements (PINE) i.e., UEs and/or non-3GPP devices. A Personal IoT Network (PIN) has at least one PIN element with Gateway Capability (PEGC) and at least one PIN Element with Management Capability (PEMC), both are UEs. A PIN is managed by PEMC, which may be assisted by an AF for PIN if deployed. PIN elements communicate using PIN direct communication without traversing 5G network, as well as PIN indirect communication and the PIN-DN communication with traversing 5G network. For the PIN indirect communication and PIN-DN communication, the data traffic and management traffic pass via a UE acting as PEGC. 
Description
Overall architecture and general aspects

As illustrated in Figure 1, a PIN in 5GC consists of one or more devices providing gateway/routing functionality known as the PEGC, and one or more devices providing PIN management functionality known as the PEMC to manage the PIN and device(s) called the PINE. A PINE can be a non-3GPP device. A PIN is managed at the PIN application layer.
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Figure 1: PIN reference architecture

The PIN may also have a PIN Application Server that includes an AF functionality. With PIN-DN communication, the PEMC and PEGC communicate with the PIN Application Server at the application layer over the user plane. The PEGC and PEMC can communicate with each other via PIN direct communication using 3GPP access (e.g., PC5) or non-3GPP access (e.g., WiFi, BT) or via PIN indirect communication using a PDU Session in the 5GS.

UE policy delivery for PIN
The 5GC is enhanced to support the delivery of URSP rules that include only a PIN ID as Traffic Descriptor to UE acting as PEGC, which may be based on the information provided by an AF for PIN.

A unique PIN ID in a PLMN is designated to a PIN, e.g., by PIN application layer. In 5GS the PIN ID is only used in the traffic descriptor of URSP rules, for routing traffic of specific PIN towards a dedicated (DNN, S-NSSAI) combination.

Session management and traffic routing for PIN
The PEGC is a UE with subscription data related to PIN within the 5GS (i.e., (DNN, S-NSSAI) combination(s) for PIN) and shall register to 5GS as UE in order to support PIN indirect communication and PIN-DN communication via dedicated PDU session. The UE acting as PEMC does not have subscription data related to PIN within the 5GS and behaves as normal UE if it is registered in 5GS.

During PDU session establishment and PDU session modification, if the SMF provides the PEGC with QoS flow descriptions, the SMF may additionally signal Non-3GPP QoS Assistance Information (N3QAI) for each QoS flow to the PEGC based on the (DNN, S-NSSAI) combination of the PDU Session for enabling the PEGC to perform QoS differentiation for the PINEs in the non-3GPP network behind the PEGC. Multiple QoS flows can share same N3QAI.
For PIN indirect communication and PIN-DN communication via PEGC and 5G network, non-3GPP delay is the delay between the PEGC and the PINE. 5GC may need to be aware of the non-3GPP delay and compensate for this delay in 5GS. If the PEGC supports requesting of the non-3GPP delay budget for a specific traffic flow, the PEGC may use the UE requested PDU Session Modification procedure to request a non-3GPP delay budget for a set of packet filters. Based on the (DNN, S-NSSAI) combination of the PDU Session, the SMF adjusts the dynamic CN PDB for the related GBR QoS flow by the non-3GPP delay (i.e., the network determined original PDB value is unchanged, but it needs to cover non-3GPP delay, besides the AN PDB and CN PDB) according to operator policy and implementation, and signals the updated dynamic CN PDB to NG-RAN.
An AF may provide QoS parameters for PIN traffic to 5GC.

If a PIN has multiple PEGCs as illustrated in Figure 2, 5G VN group communication mechanisms can be used for PIN indirect communication (i.e., communication between PIN Elements belonging to the same PIN but served by different PEGCs).


[image: image2.emf]PEGC1 (R)AN I-UPF

PSA UPF 

(local 

switch)

PEGC2 (R)AN I-UPF

N3

N9

N3

N9

PINE2

PINE3

PINE1

PINE4

PINE5

PINE6

PIN


Figure 2: Local-switch based user plane architecture for PIN

NOTE:
Figure 2 does not show traffic from a PEMC.

In this case a dedicated SMF set is used for managing the PIN related PDU Sessions from all the PEGCs of that PIN. The user plane handling for 5G LAN-type services is applicable with the difference that N19-based traffic forwarding is not used for PIN indirect communication.
The PEMCs can also be grouped together with the PEGCs using the 5G VN group management functionality for enabling the PEMCs to communicate with PEGCs via UPF local switch in order to manage the PIN.
Attention (AT) commands for N3QAI and non-3GPP delay budget

To support the usage of N3QAI and non-3GPP delay budget end-to-end, the AT commands for N3QAI and non-3GPP delay budget are added to exchange the parameters between Mobile Termination (MT) and Terminal Equipment (TE).

The PEGC may receive N3QAI from the network during PDU session establishment or PDU session modification procedure. An AT command for N3QAI enables the MT to inform the N3QAI to the TE.

To ensure the non-3GPP delay budget is transmitted from the UE to the network, an AT command for non-3GPP delay budget enables the MT to retrieve the non-3GPP delay budget from the TE.
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