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Abstract: This contribution adds procedure on Layer-3 UE-to-Network Relay without N3IWF into TS 23.304.
1.
Introduction
Based on the conclusions of TR 23.752, this paper adds procedure on Layer-3 UE-to-Network Relay without N3IWF into TS 23.304.
2.
Proposal
It is proposed to capture the following changes into TS 23.304.
* * * * First change * * * *

6.5.1
ProSe Communication via Layer-3 UE-to-Network Relay
6.5.1.X
ProSe Communication via Layer-3 UE-to-Network Relay without N3IWF
A Layer-3 UE-to-Network Relay may register to the network (if not already registered) and establish a PDU Session enabling the necessary relay traffic, or it may need to connect to additional PDU Session(s) or modify the existing PDU Session(s) in order to provide relay traffic towards Remote UE(s). PDU Session(s) supporting Layer-3 UE-to-Network Relay shall only be used for Remote UE(s) relay traffic.
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Figure 6.5.1.X-1: ProSe Communication via Layer-3 UE-to-Network Relay without N3IWF
1.
Service authorization and provisioning are performed for the Layer-3 UE-to-Network Relay (step 1a) and Remote UE (step 1b) as described in clause 6.2.
2.
The Layer-3 UE-to-Network Relay may establish a PDU Session for relaying. In case of IPv6, the Layer-3 UE-to-Network Relay obtains the IPv6 prefix via prefix delegation function from the network as defined in TS 23.501 [4].
NOTE 1:
The Layer-3 UE-to-Network Relay can decide to perform step 2 by its implementation, e.g. the Layuer-3 UE-to-Network Relay can establish a PDU Session for any Relay Service Code it supports before the connection is established with the Remote UE.
3.
The Remote UE performs discovery of a Layer-3 UE-to-Network Relay as described in clause 6.3.2.3. As part of the discovery procedure the Remote UE learns about the connectivity service the Layer-3 UE-to-Network Relay provides.

4.
The Remote UE selects a Layer-3 UE-to-Network Relay and establishes a connection for unicast mode communication as described in clause 6.4.3.1. If there is no PDU Session satisfying the requirements of the PC5 connection with the Remote UE, e.g. S-NSSAI, DNN, PDU Session Type, QoS, the Layer-3 UE-to-Network Relay initiates a new PDU Session establishment or modification procedure for relaying.

According to the PDU Session Type for relaying, the Layer-3 UE-to-Network Relay performs relaying function at the corresponding layer, e.g. acts as an IP router when the traffic type is IP, acts as an Ethernet switch when the traffic type is Ethernet, and performs generic forwarding for Unstructured traffic.


When the Layer-3 UE-to-Network Relay uses Unstructured PDU session type for Unstructured traffic over PC5 reference point, it creates a mapping between the PC5 Link Identifier and the PDU Session ID, and a mapping between PFI for PC5 Layer-2 link and the QFI for the PDU Session.


When the Layer-3 UE-to-Network Relay uses IP PDU session type for Ethernet or Unstructured traffic over PC5 reference point, it locally assigns an IP address/prefix for the Remote UE and use that to encapsulate the data from the Remote UE. For downlink traffic, the Layer-3 UE-to-Network Relay decapsulates the traffic from the IP headers and forwards to the corresponding Remote UE via PC5 reference point.

5.
For IP PDU Session Type and IP traffic over PC5 reference point, IPv6 prefix or IPv4 address is allocated for the Remote UE as it is defined in TS 23.303 [3] clauses 5.4.4.2 and 5.4.4.3. From this point the uplink and downlink relaying can start. For downlink traffic forwarding, the PC5 QoS Rule is used to map the downlink IP packet to the PC5 QoS Flow. For uplink traffic forwarding, the 5G QoS Rule is used to map the uplink IP packet to the Uu QoS Flow.

6.
The Layer-3 UE-to-Network Relay sends a Remote UE Report (Remote User ID, Remote UE info) message to the SMF for the PDU Session associated with the relay. The Remote User ID is an identity of the Remote UE user (provided via User Info) that was successfully connected in step 4. The Remote UE info is used to assist identifying the Remote UE in the 5GC. For IP PDU Session Type, the Remote UE info is Remote UE IP info. For Ethernet PDU Session Type, the Remote UE info is Remote UE MAC address which is detected by the Layer-3 UE-to-Network Relay. For Unstructured PDU Session Type, the Remote UE info contains the PDU Session ID. The SMF stores the Remote User IDs and the related Remote UE info in the Layer-3 UE-to-Network Relay's SM context for this PDU Session associated with the relay.


For IP info the following principles apply:

-
for IPv4, the Layer-3 UE-to-Network Relay shall report TCP/UDP port ranges assigned to individual Remote UE(s) (along with the Remote User ID);

-
for IPv6, the Layer-3 UE-to-Network Relay shall report IPv6 prefix(es) assigned to individual Remote UE(s) (along with the Remote User ID).

The Remote UE Report message shall be sent when the Remote UE disconnects from the Layer-3 UE-to-Network Relay (e.g. upon explicit layer-2 link release or based on the absence of keep alive messages over PC5) to inform the SMF that the Remote UE(s) have left.

In the case of Registration Update procedure involving SMF change the Remote User IDs and related Remote UE info corresponding to the connected Remote UEs are transferred to the new SMF as part of SM context transfer for the Layer-3 UE-to-Network Relay.

NOTE 2:
In order for the SMF to have the Remote UE(s) information, the HPLMN and the VPLMN where the Layer-3 UE-to-Network Relay is authorised to operate, needs to support the transfer of the Remote UE related parameters in case the SMF is in the HPLMN.

NOTE 3:
When Remote UE(s) disconnect from the Layer-3 UE-to-Network Relay, it is up to implementation how relaying PDU Sessions are cleared/disconnected by the Layer-3 UE-to-Network Relay.

After being connected to the Layer-3 UE-to-Network Relay, the Remote UE keeps performing the measurement of the signal strength of PC5 unicast link with the Layer-3 UE-to-Network Relay for relay reselection.

The Layer-3 UE-to-Network Relay can connect to EPC using LTE. In this case for the Remote UE report procedure defined in TS 23.303 [3] can be used.
* * * * Next change * * * *
5.1.4.1
Policy/Parameter provisioning for ProSe UE-to-Network Relay
The following information is provisioned in the UE in support of the UE assuming the role of a ProSe UE-to-Network Relay:

1)
Authorisation policy for acting as a ProSe UE-to-Network Relay when "served by NG-RAN":

-
PLMNs in which the UE is authorized to relay traffic for Remote UEs.

2)
ProSe Relay Discovery policy/parameters for ProSe UE-to-Network Relay:

-
Includes the parameters that enable the UE to perform ProSe Relay Discovery when provisioned from the PCF in the ME or configured in the UICC:

-
Indication to be a ProSe UE-to-Network Relay;

-
ProSe UE-to-Network Relay Discovery parameters (User Info ID, Relay Service Code(s));

-
For Layer 3 ProSe UE-to-Network Relay, the PDU Session parameters (PDU Session type, DNN, SSC Mode, S-NSSAI, Access Type Preference) to be used for the relayed traffic for each ProSe Relay Service Code;

Editor's note:
Whether the associations between PDU session parameters and ProSe Relay Service Codes are provided to Relay UE and Remote UE as ProSe policy/parameters or as USRP rules will be decided at normative phase. Whether Remote UE provides other assistant info for handling PDU session parameters, e.g. PDU session requirement or Traffic descriptors to Relay UE will be decided at normative phase. The security and privacy aspects of this procedure will be coordinated with SA WG3.

-
Includes security related content for ProSe Relay Discovery for each ProSe Relay Service Code.

NOTE 1:
More details on the necessary security aspect are defined in TS 33.XXX [XX].

NOTE 2:
ProSe Relay Discovery policy/parameters can be provided from ProSe Application Server to the ProSe UE-to-Network Relay.

3)
For Layer 3 ProSe UE-to-Network Relay, QoS mapping rules:

-
Includes the rules that determine how the ProSe UE-to-Network Relay maps the 5QI of the QoS flow into a 5G ProSe PQI value over NR PC5;
4)
For Layer 3 ProSe UE-to-Network Relay to relay Ethernet or Unstructured traffic from Remote UE by using IP type PDU Session,

-
Mapping of ProSe Relay Service Code(s) to ProSe Application Server address information (consisting of IP address/FQDN and transport layer port#).
The following information is provisioned in the UE in support of the UE assuming the role of a Remote UE and thereby enabling the use of a ProSe UE-to-Network Relay:

1)
Authorisation policy for using a ProSe UE-to-Network Relay:

-
Indicates whether the UE is authorised to use a ProSe UE-to-Network Relay.

2)
Policy/parameters for ProSe Relay Discovery:

-
Includes the parameters for ProSe Relay Discovery and for enabling the UE to connect to the ProSe UE-to-Network Relay after discovery when provisioned from the PCF in the ME or configured in the UICC:

-
ProSe UE-to-Network Relay Discovery parameters (User Info ID, Relay Service Code(s));

-
For Layer 3 ProSe UE-to-Network Relay, the PDU Session parameters (PDU Session type, DNN, SSC Mode, S-NSSAI, Access Type Preference) to be used for the relayed traffic for each ProSe Relay Service Code;

-
Includes security related content for ProSe Relay Discovery for each ProSe Relay Service Codes.

NOTE 3:
More details on the necessary security aspect are defined in TS 33.XXX [XX].

NOTE 4:
ProSe Relay Discovery policy/parameters can be provided from ProSe Application Server to the Remote UE.

The following information is provisioned in the UE in support of the UE assuming the role of a ProSe UE-to-Network Relay as well as in the UE in support of the UE assuming the role of a Remote UE and thereby enabling the use of a ProSe UE-to-Network Relay:

1)
Radio parameters for ProSe Relay Discovery when the UE is not "served by NG-RAN ":

-
Includes the radio parameters NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Discovery over PC5 reference point when "not served by NG-RAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

2)
Radio parameters for ProSe Relay Communication when the UE is not "served by NG-RAN":

-
Includes the radio parameters NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Communication over PC5 reference point when "not served by NG-RAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

* * * * End of changes * * * *[image: image2.png]
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