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1. Discussion
RAN WI for the sidelink relay only includes the NR part and does not include any impact on the E-UTRAN (eLTE), the the reference to 36.331 for radio resource can be deleted.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 23.304.
* * * * First Change * * * *
5.1.4.2
Principles for applying parameters for 5G ProSe UE-to-Network Relay
5.1.4.2.1
Principles for applying parameters for ProSe UE-to-Network Relay discovery
For 5G ProSe UE-to-Network Relay discovery over PC5 reference point, the operator may pre-configure the UEs with the required provisioning parameters for 5G ProSe UE-to-Network Relay discovery, without the need for the UEs to connect to the 5GC to get this initial configuration. The following applies:

-
The provisioning parameters for 5G ProSe UE-to-Network Relay discovery could be from different sources and their priorities are described in clause 5.1.1.

-
The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.


The UE shall use radio resources for 5G ProSe UE-to-Network Relay discovery as follows:

-
While a UE has a serving cell and is camped on a cell and the UE intends to use for 5G ProSe UE-to-Network Relay discovery the radio resources (i.e. carrier frequency) operated by this cell, then the UE shall use the radio resource description indicated by this cell the UE is camped on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the cell does not provide radio resources for 5G ProSe UE-to-Network Relay discovery, the UE shall not perform 5G ProSe UE-to-Network Relay discovery message transmission and reception on radio resources operated by this cell;
-
If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay discovery that are not operated by the UE's serving cell, as specified in clause 5.1.4.1, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 38.300 [12] and TS 38.304 [13]; and:

-
If the UE finds such a cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for 5G ProSe UE-to-Network Relay discovery to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for 5G ProSe UE-to-Network Relay discovery, the UE shall not perform 5G ProSe UE-to-Network Relay discovery message transmission and reception on those radio resources;
-
If the UE finds such a cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for 5G ProSe UE-to-Network Relay discovery and provides radio resources for 5G ProSe UE-to-Network Relay discovery then the UE shall perform PLMN selection triggered by 5G ProSe UE-to-Network Relay discovery as defined in TS 23.122 [14];
-
If the UE finds such cell but not in a PLMN authorized for 5G ProSe UE-to-Network Relay discovery the UE shall not use 5G ProSe UE-to-Network Relay discovery;
-
If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by NG-RAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
-
The UE is allowed to use "operator-managed" radio resources (i.e. carrier frequency) provisioned in the ME or the UICC for 5G ProSe UE-to-Network Relay discovery if the UICC indicates it is authorized;
-
If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for ProSe UE-to-Network Relay discovery, according to TS 38.331 [16] and as specified in clause 5.1.4.1, then the UE shall perform 5G ProSe UE-to-Network Relay discovery using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
NOTE 1:
It is possible for operators to configure UEs (e.g. Public Safety UEs) to use only "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay discovery when the UE is "not served by NG-RAN".
-
The UE provisioning shall support setting Geographical Areas;
NOTE 2:
It is possible for a UE to use other radio resources for 5G ProSe UE-to-Network Relay discovery based on the Geographical Area instead of those operated by the serving NG-RAN cell, when provisioned in the UE, even if the UE's serving cell offers normal service and the SIBs for NR sidelink communication defined in TS 38.331 [16] indicates that the service (5G ProSe UE-to-Network Relay discovery) is available. This is to cover the scenario when e.g. the radio resources used for 5G ProSe UE-to-Network Relay discovery are not owned by the serving network of the UE.

NOTE 3:
When cross-carrier operation is supported, according to TS 38.331 [16], a UE can be instructed by its serving cell to perform 5G ProSe UE-to-Network Relay discovery over a different carrier frequency. The UE is still considered as "served by NG-RAN" in this case.

NOTE 4:
The scenario that a cell is detected and the cell does not provide support for 5G ProSe UE-to-Network Relay discovery when the UE attempts to use a carrier frequency configured for 5G ProSe UE-to-Network Relay discovery, is considered a configuration error. Therefore, the UE does not transmit on that frequency to avoid interference to the network.

-
The 5G ProSe UE-to-Network Relay discovery is only specified for NR.
Editor's note:
It is FFS whether and how to apply the mobility restriction for 5G ProSe UE-to-Network relay or 5G ProSe remote UE.
5.1.4.2.2
Principles for applying parameters for 5G ProSe UE-to-Network Relay communication
For 5G ProSe UE-to-Network Relay communication over PC5 reference point, the operator may pre-configure the UEs with the required provisioning parameters for 5G ProSe UE-to-Network Relay communication, without the need for the UEs to connect to the 5GC to get this initial configuration. The following applies:

-
The provisioning parameters for 5G ProSe UE-to-Network Relay communication could be from different sources and their priorities are described in clause 5.1.1.

-
The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.


The UE shall use radio resources for 5G ProSe UE-to-Network Relay communication as follows:

-
While a UE has a serving cell and is camped on a cell and the UE intends to use for 5G ProSe UE-to-Network Relay communication the radio resources (i.e. carrier frequency) operated by this cell, then the UE shall use the radio resource description indicated by this cell the UE is camped on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the cell does not provide radio resources for 5G ProSe UE-to-Network Relay communication, the UE shall not perform 5G ProSe UE-to-Network Relay communication message transmission and reception on radio resources operated by this cell;
-
If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication that are not operated by the UE's serving cell, as specified in clause 5.1.4.1, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 38.300 [12] and TS 38.304 [13]; and:

-
If the UE finds such a cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for 5G ProSe UE-to-Network Relay communication to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for 5G ProSe UE-to-Network Relay communication, the UE shall not perform 5G ProSe UE-to-Network Relay communication message transmission and reception on those radio resources;
-
If the UE finds such a cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for 5G ProSe UE-to-Network Relay communication and provides radio resources for 5G ProSe UE-to-Network Relay communication then the UE shall perform PLMN selection triggered by 5G ProSe UE-to-Network Relay communication as defined in TS 23.122 [14];
-
If the UE finds such cell but not in a PLMN authorized for 5G ProSe UE-to-Network Relay communication the UE shall not use 5G ProSe UE-to-Network Relay communication;
-
If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by NG-RAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
-
The UE is allowed to use "operator-managed" radio resources (i.e. carrier frequency) provisioned in the ME or the UICC for 5G ProSe UE-to-Network Relay communication if the UICC indicates it is authorized;
-
If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication, according to TS 38.331 [16] and as specified in clause 5.1.4.1, then the UE shall perform 5G ProSe UE-to-Network Relay communication using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay communication, then the UE is not authorized to transmit;
NOTE 1:
It is possible for operators to configure UEs (e.g. Public Safety UEs) to use only "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication when the UE is "not served by NG-RAN".
-
The UE provisioning shall support setting Geographical Areas;
NOTE 2:
It is possible for a UE to use other radio resources for 5G ProSe UE-to-Network Relay communication based on the Geographical Area instead of those operated by the serving NG-RAN cell, when provisioned in the UE, even if the UE's serving cell offers normal service and the SIBs for NR sidelink communication defined in TS 38.331 [16] indicates that the service (5G ProSe UE-to-Network Relay communication) is available. This is to cover the scenario when e.g. the radio resources used for 5G ProSe UE-to-Network Relay communication are not owned by the serving network of the UE.

NOTE 3:
When cross-carrier operation is supported, according to or TS 38.331 [16], a UE can be instructed by its serving cell to perform 5G ProSe UE-to-Network Relay communication over a different carrier frequency. The UE is still considered as "served by NG-RAN" in this case.

NOTE 4:
The scenario that a cell is detected and the cell does not provide support for 5G ProSe UE-to-Network Relay communication when the UE attempts to use a carrier frequency configured for 5G ProSe UE-to-Network Relay communication, is considered a configuration error. Therefore, the UE does not transmit on that frequency to avoid interference to the network.

-
The 5G ProSe UE-to-Network Relay communication is only specified for NR.

Editor's note:
It is FFS whether and how to apply the mobility restriction for UE-to-Network relay or remote UE.
* * * * Next Change * * * *
* * * * Next Change * * * *
6.5.1.1
ProSe Communication via Layer-3 UE-to-Network Relay without N3IWF
A 5G ProSe Layer-3 UE-to-Network Relay registers to the network (if not already registered). 5G ProSe Layer-3 UE-to-Network Relay establishes a PDU Session(s) or modifies an existing PDU Session(s) in order to provide relay traffic towards Remote UE(s). PDU Session(s) supporting 5G ProSe Layer-3 UE-to-Network Relay shall only be used for 5G ProSe Remote UE(s) relay traffic.

The PLMN serving the 5G ProSe Layer-3 UE-to-Network Relay and the PLMN to which the 5G ProSe Remote UE registers can be the same PLMN or two different PLMNs.

[image: image1.emf] 

Remote   

UE  

Layer - 3  

UE  -  to  -  NW   

Relay  

NG - RAN   AMF     UP F  

Relayed traffic   

7 . Remote UE R eport   (Remote User ID , Remote UE info )  

SMF  

1 a .  Authoriz ation and Provisioning for  Layer - 3   UE - t o - NW Relay  

2 .  PDU  S ession establishment  

1 b .  Authorization and Provisioning for  Remote UE  

4 . Establishment of connection    F or unicast mode communication    

4 .  Relay  U E may establish a new PD U   S ession    

3 .  Discovery Procedure  

6 .  Layer - 2 link modification   

6 .  Relay  UE may  modify existing PDU  S ession for r elay ing     

5 .  IP  address /prefix   allocation    


Figure 6.5.1.1-1: ProSe Communication via Layer-3 UE-to-Network Relay without N3IWF

1.
Service authorization and provisioning are performed for the 5G ProSe Layer-3 UE-to-Network Relay (step 1a) and 5G ProSe Remote UE (step 1b) as described in clause 6.2.
2.
The 5G ProSe Layer-3 UE-to-Network Relay may establish a PDU Session for relaying. In case of IPv6, the 5G ProSe 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:
5G ProSe Layer-3 UE-to-Network Relay can establish a PDU Session for any Relay Service Code it supports before the connection is established with the 5G ProSe Remote UE.

3.
The 5G ProSe Remote UE performs discovery of a 5G ProSe 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 5G ProSe Layer-3 UE-to-Network Relay provides.

4.
The 5G ProSe Remote UE selects a 5G ProSe Layer-3 UE-to-Network Relay and establishes a connection for unicast mode communication as described in clause 6.4.3.6. If there is no PDU Session associated with the Relay Service Code or a new PDU Session for relaying is needed, the 5G ProSe Layer-3 UE-to-Network Relay initiates a new PDU Session establishment procedure for relaying before completing the PC5 connection establishment.


The 5G ProSe Layer-3 UE-to-Network Relay determines the PDU Session type for relaying as specified in clause 5.4.1.1.

According to the PDU Session Type for relaying, the 5G ProSe Layer-3 UE-to-Network Relay performs relaying function at the corresponding layer as follows:
-
When the IP type PDU Session is used for IP traffic over PC5 reference point, the 5G ProSe Layer-3 UE-to-Network Relay acts as an IP router. For IPv4, the 5G ProSe Layer-3 UE-to-Network Relay performs IPv4 NAT between IPv4 addresses assigned to the 5G ProSe Remote UE and the IPv4 address assigned to the PDU Session used for the relay traffic.

-
When the Ethernet type PDU Session is used for Ethernet traffic over PC5 reference point, the 5G ProSe Layer-3 UE-to-Network Relay acts as an Ethernet switch.
-
When the Unstructured type PDU Session is used for Unstructured traffic over PC5 reference point, the 5G ProSe Layer-3 UE-to-Network Relay performs traffic relaying based on 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. These mappings are created when the Unstructured type PDU Session is established for the 5G ProSe Remote UE.

-
When the IP type PDU Session is used for Ethernet or Unstructured traffic over PC5 reference point, the Layer-3 UE-to-Network Relay uses IP tunneling. For this IP tunnelling, the 5G ProSe Layer-3 UE-to-Network Relay locally assigns an IP address/prefix for the 5G ProSe Remote UE and uses it on the Uu reference point to encapsulate and decapsulate the uplink and downlink traffic for the 5G ProSe Remote UE. The tunnelled traffic over Uu reference point is transported over the PC5 reference point as Ethernet or Unstructured traffic.
5.
For IP PDU Session Type and IP traffic over PC5 reference point, IPv6 prefix or IPv4 address (including NAT case) is allocated for the 5G ProSe Remote UE as defined in clause 5.5.
6.
The 5G ProSe Remote UE may provide the PC5 QoS rule to the 5G ProSe Layer-3 UE-to-Network Relay using Layer-2 link modification procedure as specified in clause 6.4.3.4. The 5G ProSe Layer-3 UE-to-Network Relay generates the Packet Filters used over Uu interface based on the received PC5 QoS Rule(s) as described in clause 5.6.2.1, and may perform the UE requested PDU Session Modification as defined in TS 23.502 [5] clause 4.3.3 to setup a new QoS Flow or bind the traffic to an existing QoS Flow.

From this point the uplink and downlink relaying can start. For downlink traffic forwarding, the PC5 QoS Rule is used to map the downlink packet to the PC5 QoS Flow. For uplink traffic forwarding, the 5G QoS Rule is used to map the uplink packet to the Uu QoS Flow.

7.
The 5G ProSe Layer-3 UE-to-Network Relay shall send 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 is not included. The SMF stores the Remote User IDs and the related Remote UE info in the 5G ProSe Layer-3 UE-to-Network Relay's SM context for this PDU Session associated with the relay.


The Remote UE Report is N1 SM NAS message sent with the PDU Session ID to the AMF, in turn delivered to the SMF.
NOTE 2:
The privacy protection for Remote User ID depends on SA WG3 design.

For IP info the following principles apply:

-
for IPv4, the 5G ProSe 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 5G ProSe Layer-3 UE-to-Network Relay shall report IPv6 prefix(es) assigned to individual 5G ProSe Remote UE(s) (along with the Remote User ID).

The 5G ProSe Layer-3 UE-to-Network Relay shall send the Remote UE Report message when the 5G ProSe Remote UE disconnects from the 5G ProSe 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 5G ProSe Remote UE(s) have left.

NOTE 3:
In order for the SMF to have the 5G ProSe Remote UE(s) information, the HPLMN and the VPLMN where the 5G ProSe Layer-3 UE-to-Network Relay is authorised to operate, needs to support the transfer of the 5G ProSe Remote UE related parameters if the SMF is in the HPLMN.

It is up to 5G ProSe Layer-3 UE-to-Network Relay implementation how PDU Session(s) used for relaying are released or QoS Flow(s) used for relaying are removed by the 5G ProSe Layer-3 UE-to-Network Relay when 5G ProSe Remote UE(s) disconnect from the 5G ProSe Layer-3 UE-to-Network Relay.
* * * * End of Changes * * * *
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