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Abstract of the contribution: This contribution proposes an  Update to Solution 13 – Resolving EN(s) 
Discussion 
This paper proposes a solution for KI#4 Update to Solution 13 – Resolving EN(s).
Proposal

Update TR 23.700-88 with the proposed changes below.
**** First Change ****

6.0
Mapping of Solutions to Key Issues
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**** Next Change ****
6.X
Solution #X: Communication of PIN
6.X.1
Description
The solution describes the following PIN communication aspects:

1) Communication between PIN Elements within a PIN via PEGC, via 5GS and direct.
2) PIN Element relay path setup with 5GS via PEGC

3) 5GS QoS differentiation for PINE via PEGC 
6.X.1.2 
Communication between PINE and 5GS via PEGC
The architecture for providing relay path between PINE and 5GS via PEGC











Figure 6.X.1-1: Relay Path Architecture between PINE and 5GS via PEGC 

Assumption:  that the PIN elements are connected to a wireless LAN/ PAN network and each element are reachable via the wireless link. The procedure to connect to the wireless network and assign IP address is out of the scope of this document.

The salient feature of this solution is as follows:

· Setup. PINE in the PIN will request PEGC for 5G session establishment using request-response queries. The PEGC will establish a PDU session with the 5G network based on the existing procedure defined in clause 4.3.2.2 of TS 23.502 .
· PINE will configure PEGC as its default gateway, so that all the traffic is sent to the 5G network via PEGC relay. 
· PEGC acts as a Network Address Translator (NAT) between 5G network and the PIN by representing a unique IP address to all the PINE and PEMC in the PIN network.
· PEGC establishes a unique PDU session with 5G network for every PINE requesting for 5GS relay access through PEGC.

· PEGC maps local FQDN or IP address of the PINE to the PDU session ID and uses this mapping to forward the data from/to PINE and 5G PDU unique session.
· QoS differentiation. We propose following two ways to achieve differentiated services

· PINE requesting for a desired QoS will request the PEGC to setup a PDU session using control signals (Http messages) with the intended QoS, and PEGC will setup appropriate PDU session. All the traffic from the PIN will be forwarded to the PDU session with the desired QoS.

· PINE will use DSCP markings on the IP packet in the PIN to indicate the desired QoS and PEGC will setup an appropriate 5QI PDU session with the DNN, and further PEGC will reset the QoS marking on the IP packet and forward it to the established PDU session.

· PEGC will also provide the necessary QoS as indicated by the PINE on the IP packets in the PIN network.

· Release. PINE in the PIN will request PEGC for 5G session release using request-response quires. The PEGC will release the respective PDU associated with the PINE – PEGC uses PDU ID and PINE FQDN or IP address of the PINE in the local PIN.
6.X.1.3 
Communication between PIN elements within PIN

The architecture for providing communications between PINE in the PIN.
  




Assumption:  that the PIN elements are connected to a wireless LAN/ PAN network and each element are reachable via the wireless link. The procedure to connect to the wireless network and assign IP address is out of the scope of this document.

The salient feature of this solution is as follows:

· Direct Communication. PINE, PEGC and PEMC will use Request-response and Subscribe-Notify methods to communicate with each other. Since PINE are reachable via direct or in LAN connection, PINE will communicate with each other directly using intended PINE’s FQDN or IP address.
· Via PEGC. PINE should set PEGC as its default gateway so that all the communication is via PEGC. Packets from PINE intended to other PIN elements in the PIN related to local services or local communication are routed by the PEGC locally, since PEGC has PINE repositories which includes FQDN or IP address of the PINE in the PIN.
· Via 5GS.   All the packets, from PINE, including local PIN destination are routed to the PEGC gateway. In case of local destination address, PEGC will map it to its NAT address and then forward it to the 5GC, which will in turn forward it back to the PEGC. Once PEGC receives such a packet, it will translate the NAT address to local PIN address and forward it to the appropriate PINE.
6.X.2
Procedures
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1. PINE (PINE1) in the PIN will send HTTP request to PEGC for PDU session establishment with the required QoS.
2. PEGC will Acknowledge PINE (PINE1) with a HTTP OK response.

3. PEGC will Establish PDU session with the requested QoS on behalf of PINE(PINE1) as described in clause 4.3.2.2 of TS 23.502 . PEGC identifies this session as PDU1 mapped to the requested PINE(PINE1). (PINE1 can request for different QoS using the step 1 and PEGC will setup different sessions with the requested QoS and assigns a unique local destination port as shown in figure-6.1.X.1
4. Once PDU session is established, PEGC will notify the PINE (PINE1) about successful PDU establishment with the intended QoS.
5. PINE (PINE1) will forward all the traffic intended with QoS1 to the assigned PEGC port. PEGC will act as router + NAT to forward the packet to the PDU1 session. 
6. Another PINE (PINE2) in the PIN can also send HTTP request to PEGC to establish PDU session with required QoS.
7. PEGC will Acknowledge PINE (PINE2) with a HTTP OK response.

8. PEGC will Establish PDU session with the requested QoS on behalf of PINE(PINE2) as described in clause-XXX of 502.XX. PEGC identifies this session as PDU2 mapped to the requested PINE(PINE2). (PINE2 can request for different QoS using the step 6 and PEGC will setup different sessions with the requested QoS and assigns a unique local destination port as shown in figure-6.1.X.1
9. Once PDU session is established, PEGC will notify the PINE (PINE2) about successful PDU establishment with the intended QoS.

10. PINE (PINE2) will forward all the traffic intended with QoS2 to the assigned PEGC port. PEGC will act as router + NAT to forward the packet to the PDU2 session.
6.X.3
Impacts on services, entities and interfaces
The solution largely re-uses existing functionality

The solution has the following impacts:

Impact to the UE (PEMC):

· Ability to support http broadcast messages, http request-response and http based subscribe-notify features

· Ability to maintain a list of all the PINE and its supported services

· Ability to respond to PINE and its service discovery queries from the PINE

Impact to the PINE:

· Ability to support http broadcast messages, http request-response and http based subscribe-notify features

· Ability to request QoS using http request to the PEGC

Impact to the UE (PEGC):

· Ability to support http broadcast messages, http request-response and http based subscribe-notify features

· Ability to register its gateway functionality to PEMC

· Ability to accept http QoS request from the PINE and setup multiple PDU session with the 5G System

· Ability to map PDU session ID to the IP address of the PINE and forward packets to/from the corresponding PDU session

**** End of Changes ****
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