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Abstract of the contribution: This PCR proposes a solution for a public safety UE capable of relay to activate its relay function in the network coverage and out of network coverage.
Discussion
According to stage 1 requirement for ProSe in TS 22.278, Public safety ProSe UE capable of relay can act as a relay, either UE-to-UE relay or UE-to-Network relay. For simplicity, it is indicated as a UE-relay. The following two relay functions are proposed to be considered for a UE-relay.
1. Relay discovery function

2. Relay Public safety ProSe communication 

When being a UE-relay, the UE-relay would consume extra power for the relay discovery procedure and relay public safety communication. Due to limited battery life, the relay function of the UE-relay should be activated only when needed. 
Proposal_1: the UE-relay activates relay function for relaying Public safety ProSe communication as follows:
Activation type 1 (no relay discovery): the relay function can be activated whenever the public safety UE has an active Public safety ProSe communication with source UE. 

· This type of relay would consume unnecessary power if there is no public safety UE requiring relay for communication. This is more suitable for communication with emergency or high priority.

Activation type 2 (UE-relay as monitoring UE in relay discovery): the relay function can be activated when receiving an announcement message from a UE requesting for discovering a public safety Relay. 
· Whenever there is active Public Safety ProSe Communication, the UE-relay needs to periodically monitor for relay discovery in order to promptly activate/deactivate its relay function. 
· The relay discovery for an announcing UE requesting for relay may be triggered periodically or when moving out of the communication range of a source UE and lost the active public safety ProSe communication. 

Activation type 3 (UE-relay as announcing UE in relay discovery): the relay function of the UE-relay can be activated when receiving an ack message from a monitoring Public safety UE requesting for relay. 
· Whenever there is active Public Safety ProSe communication, the UE-relay needs to periodically announce its existence by sending announcement message in relay discovery. 

· This type of UE-relay would consume unnecessary power for announcement in relay discovery if no public safety UE is around.
Further, the UE-to-Network relay and the UE-to-UE relay may be functioned differently if taking into consideration whether or not the source UE and the UE-relay are served by the E-UTRAN.
Proposal_2: for UE-Relay served by E-UTRAN (case 1 and 2), the UE-Relay acts as UE-to-Network relay.

Proposal_3: for Source UE not being served by E-UTRAN (case 2 and 4), it is proposed to add FFS how to support one-to-many public safety ProSe communication with UE-Relay served by E-UTRAN and not served by E-UTRAN. 
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Proposal
It is proposed to include the proposed solution in TR 23.703. The following changes are all new added text.
* * * First Change * * * *

6.X.Y
Solution X: Relay enabling for Public Safety
6.X.Y.1
Functional description

    Editor’s Note: General description, assumption, and principles of the solution. 
In this solution, the following assumptions are applied:

· If authorized, the Public Safety UE capable of acting as a relay can relay traffic for Public safety ProSe communication including ProSe E-UTRA Communication between two Public Safety ProSe-enabled UEs, ProSe Broadcast Communication, and ProSe Group Communication.

· For a public safety UE served by E-UTRAN, it can uses unicast transmission to upload the traffic towards the network and the network applies GCSE to determine if point-to-point or point-to-multipoint transmission is applied. That is, in the downlink, the public safety ProSe communication coverage is depending on the E-UTRAN coverage.
· For a public safety UE not being served by E-UTRAN, it can initiate one-to-one or one-to-many ProSe communication for public safety. 
· The UE-Relay is within communication range of the source UE.

6.X.Y.1.1
UE-Relay Activation Types

To extend communication range for public safety, a Public safety ProSe UE capable of relay can be configured to act as a UE-relay, either UE-to-UE relay or UE-to-Network relay, with the following two relay functions:

1. Relay discovery function

2. Relay Public safety ProSe communication 

When being a UE-relay, the UE-relay would consume extra power for the relay discovery procedure and relay communication. Due to limited battery life, the relay function of the UE-relay should be activated only when needed. It is proposed that the UE-relay activates relay function for relaying Public safety ProSe communication by the following three activation types: 
Activation type 1 (no relay discovery): the relay function can be activated whenever the public safety UE has an active Public safety ProSe communication with source UE. 

· This type of relay would consume unnecessary power if there is no public safety UE requiring relay for communication. This is more suitable for communication with emergency or high priority.

Activation type 2 (UE-relay as monitoring UE in relay discovery): the relay function can be activated when receiving an announcement message from a UE requesting for discovering a public safety Relay. 
· Whenever there is active Public Safety ProSe Communication, the UE-relay needs to periodically monitor for relay discovery in order to promptly activate/deactivate its relay function. 
· The relay discovery for an announcing UE requesting for relay may be triggered periodically or when moving out of the communication range of a source UE and lost the active public safety ProSe communication. 

Activation type 3 (UE-relay as announcing UE in relay discovery): the relay function of the UE-relay can be activated when receiving an ack message from a monitoring Public safety UE requesting for relay. 
· Whenever there is active Public Safety ProSe communication, the UE-relay needs to periodically announce its existence by sending announcement message in relay discovery. 

· This type of UE-relay would consume unnecessary power for announcement in relay discovery if no public safety UE is around.
It is noticeable that a public safety UE configured as a UE-relay, the relay discovery procedure needs to perform periodically either being an announcement UE in type 3 or a monitoring UE in type 2. By this the UE-relay can determine if deactivating its relay function for Public safety ProSe communication when there is no public safety UE within its communication range for relaying.
6.X.Y.1.2
UE-Relay variants for UE-to-UE relay or UE-to-Network relay
For a Public safety UE acting as a relay, it can be a UE-to-Network relay or UE-to-UE relay depending on if the public safety ProSe communication initiator (Source UE) and UE-Relay are served by E-UTRAN. There are four cases for determining if the UE-Relay should act as a UE-to-UE relay or UE-to-Network relay between the source UE and other UEs out-of-communication range of the source UE. The illustration diagram is as shown in Figure X.1.
Case1: For source UE and UE-Relay being served by E-UTRAN, the UE-Relay is a UE-to-Network Relay that may need to relay service layer Service Announcement originating from the BMSC to public safety UEs out of coverage for relaying ProSe group/broadcast communication. In this case, the UE-Relay is an IP router to relay and provide IP connectivity to the UEs out of coverage. Alternatively, the UE-Relay involving a ProSe group/broadcast communication broadcasts messages to control the relayed communication sessions, which requires RAN group for further study.
Case2: For source UE not being served by E-UTRAN and UE-Relay being served by E-UTRAN, the UE-Relay is a UE-to-Network relay to be a relay for source UE to get RRC/NAS connection and the network can control the source UE via the UE-to-Network relay and manages the radio resource for public safety communication initiating by the source UE. The UE-to-Network relay may provide relay function of public safety ProSe communication for UEs served by E-UTRAN.
Case3: For source UE being served by E-UTRAN and UE-Relay not being served by E-UTRAN, the UE-Relay is a UE-to-UE relay for relaying one-to-one public safety ProSe communication to other UEs out of E-UTRAN coverage.

Case4: For both of source UE and UE-Relay not being served by E-UTRAN, the UE-Relay is a UE-to-UE Relay that relays both of broadcast message for controlling the relayed communication sessions and the public safety ProSe communication.
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Figure X.1: UE-relay variants (S is source UE, R is UE-relay, and Y is the UE requesting for relay, square is the eNB)

Editor’s Note: for Source UE not being served by E-UTRAN, it is FFS how to support one-to-many public safety ProSe communication with UE-Relay served by E-UTRAN (case 2) and not served by E-UTRAN (case 4). 

6.X.Y.2
Procedures


Considering case 1 (both source UE and UE-Relay are served by E-UTRAN) and case 4 (both source UE and UE-Relay not served by E-UTRAN) indicated in 6.X.Y.1.2, the flow diagram for public safety ProSe communication with a UE-relay is as shown in Figure X.1. In the diagram, the E-UTRAN/Source UE initiates Public Safety ProSe communication, a UE-X configured as a relay within the communication range receives the Public Safety ProSe communication, and the UE-X acts as a relay (UE-Relay) for UE-Y that is out of communication range of the source UE/E-UTRAN, which may be after conducting relay discovery procedure. 
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Figure X.2: Flow diagram for Public Safety ProSe Communication via Relay
1. ProSe Discovery procedure including EPC-level ProSe Discovery and/or ProSe direct discovery can apply before starting one-to-one target ProSe communication for public safety. For one-to-many ProSe communication for public safety, the ProSe discovery procedure maybe not needed.
2. The E-UTRAN/Source UE starts Public Safety ProSe communication. When the Public Safety ProSe communication is active, UE-X within communication range of E-UTRAN/Source UE determines if activating its relay function of the Relay discovery in step 3 and/or Relay Public safety ProSe communication in step 5. If receiving Public Safety ProSe communication with emergency or high priority, the UE-X is activated as activation type 1 UE-relay for relaying Public safety ProSe communication immediately without Relay discovery procedure in step 3.
3. UE-Relay activates Relay discovery procedure based on activation type: type 2 (UE-relay as monitoring UE in relay discovery), or type 3 (UE-relay as announcing UE). 
For type 2 UE-relay, if the UE-relay has discovered at least one discovering public safety UE, it determines if initiating one-to-one relay or one-to-many ProSe communication for public safety.
For type 3 UE-relay, if the UE-Y has discovered many UE-relays around, it selects a proper UE-relay based on received UE-relay information, e.g. relay configuration for letting the UE-to-Network relay takes precedence over UE-to-UE relay, or signal quality.
4. When both source UE and UE-Relay are in network coverage, the UE-Relay obtains radio resource for relaying communication from the serving E-UTRAN. Otherwise the UE-Relay applies pre-configured radio resources for relaying public safety ProSe communication.
5. The UE-Relay starts Relay Public Safety ProSe communication.
6.X.Y.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.Y.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
* * * End of Change * * * *
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