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23.10.4
Sidelink Communication via ProSe UE-to-Network Relay
ProSe UE-to-Network Relay provides generic L3 forwarding function that can relay any type of IP traffic between the Remote UE and the network. One-to-one sidelink communication is used between the Remote UE and the ProSe UE-to-Network Relay. The Remote UE is authorised by upper layer and can be in-coverage or out-of-coverage of EUTRAN for UE-to-Network Relay discovery, (re)selection and communication. The remote UE which is out of coverage of the preconfigured public safety ProSe carrier is allowed to perform relay related sidelink operations only if the remote UE cannot detect any suitable E-UTRAN cell on other carriers. The ProSe UE-to-Network Relay is always in-coverage of EUTRAN. ProSe UE-to-Network Relay and the Remote UE performs sidelink communication and sidelink discovery as described in section 23.10 and 23.11 respectively.

The eNB controls whether the UE can act as a ProSe UE-to-Network Relay:
-
If the eNB broadcast any information associated to ProSe UE-to-Network Relay operation, then ProSe UE-to-Network Relay operation is supported in the cell;

-
The eNB may provide:
-
Transmission resources for ProSe UE-to-Network Relay discovery using broadcast for RRC_IDLE state and dedicated signalling for RRC_CONNECTED state;

-
Monitoring resources for ProSe UE-to-Network Relay discovery using broadcast signalling;

-
The eNB may broadcasts a minimum and/or a maximum Uu link quality (RSRP/RSRQ) threshold(s) that the ProSe UE-to-Network Relay needs to respect to autonomously start or stop the UE-to-Network Relay discovery procedure;

-
If the eNB does not broadcast transmission resource pool for ProSe-UE-to-Network Relay discovery, then UE can initiate request for ProSe-UE-to-Network Relay discovery resources by dedicated signalling, respecting these broadcasted threshold(s).
-
If the ProSe-UE-to-Network Relay is initiated by broadcast signalling, it can perform ProSe UE-to-Network Relay discovery when in RRC_IDLE. If the ProSe UE-to-Network Relay is initiated by dedicated signalling, it can perform relay discovery as long as it is in RRC_CONNECTED.
A ProSe UE-to-Network Relay performing sidelink communication for ProSe UE-to-Network Relay operation has to be in RRC_CONNECTED. After receiving a layer-2 link establishment request (upper layer message) [62] from the Remote UE, the ProSe UE-to-Network Relay indicates to the eNB that it is ProSe UE-to-Network Relay and intends to perform ProSe UE-to-Network Relay sidelink discovery and communication. The eNB may provide resources for ProSe UE-to-Network Relay discovery and communication.

The remote UE can decide when to start monitoring for ProSe UE-to-Network Relay discovery. The Remote UE can transmit ProSe UE-to-Network Relay discovery solicitation message while in RRC_IDLE or in RRC_CONNECTED depending on the configuration of resources for ProSe UE-to-Network Relay discovery. The eNB may broadcast a threshold, which is respected by Remote UE to transmit ProSe UE-to-Network Relay discovery solicitation message, to connect or communicate with ProSe UE-to-Network Relay UE. The RRC_CONNECTED Remote UE, respects the broadcasted threshold to indicate to eNB that it is a Remote UE and wants to participate in ProSe UE-to-Network Relay discovery and communication. The eNB may provide, transmission resources using broadcast or dedicated signalling and reception resources using broadcast singnaling for ProSe UE-to-Network Relay Operation. Remote UE stops using ProSe UE-to-Network Relay communication resources when RSRP goes above the broadcasted threshold.

NOTE:
Exact time of traffic switching from Uu to PC5 or vice versa is upto higher layer.
The Remote UE performs radio measurement at PC5 interface and uses it for ProSe UE-to-Network Relay selection and reselection along with higher layer criterion [62]. A ProSe UE-to-Network Relay is considered suitable in terms of radio criteria if the PC5 link quality exceeds configured threshold (pre-configured or provided by eNB). The Remote UE selects the ProSe UE-to-Network Relay, which satisfies higher layer criterion and has best PC5 link quality among all suitable ProSe UE-to-Network Relays.

The Remote UE triggers ProSe UE-to-Network Relay reselection when:

-
PC5 signal strength of current ProSe UE-to-Network Relay is below configured signal strength threshold;

-
The Remote UE may also trigger ProSe UE-to-Network Relay reselection when it receives a layer-2 link release message (upper layer message) [62] from ProSe UE-to-Network Relay.
