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Abstract of the contribution: for supporting ProSe UE-to-Network relay in Rel-13 this paper abstracts the issues and provides proposals for inclusion in TR 23.713 based on solution R1 in TR 23.703 and TS 23.303.
Discussion

In TS 23.303, the ProSe-enabled Public Safety UE is provisioned with configuration parameters for supporting ProSe one-to-many communication. Also, some configuration parameters have been included for Open ProSe Direct Discovery for Public safety use and for supporting UE-to-Network Relay in Rel-13. Further, in Rel-12 TR phase, TR 23.703 clause 6.3.1 has included solution R1: Relay enabling and configuration for Public Safety. 
Based on solution R1 in TR 23.703 and TS 23.303, this paper abstracts the issues and provides proposals for inclusion in TR 23.713.
Issue1: Power Consumption 
To extend communication range for public safety, a ProSe-enabled Public safety UE capable of relay can be configured to act as a UE-to-UE relay and/or UE-to-Network relay with the following two relay functions:

1.
Relay discovery function
2.
Relay communication function including unicast communication, broadcast communication and group communication
When enabling the relay functions, the ProSe-enabled Public Safety UE would consume extra power for the relay discovery procedure and relay communication. Therefore, power consumption issue needs to be considered carefully when developing solutions for supporting UE-to-Network relay. 
One of the solutions is to consider when a UE can activate its relay functions. It is proposed that the relay functions of the UE should be activated only when the following occasions:
A. The UE activates relay communication immediately when it receives a unicast traffic or broadcast/group communication traffic that is configured for activating relay communication without performing relay discovery procedure in priori.

B. The UE activates relay discovery procedure when it receives a unicast traffic or broadcast/group communication traffic that is configured for activating relay services for remote UEs.
C. The UE that has started relay discovery procedure determines to activate its relay communication function when it can confirm itself as a UE-to-Network relay after direct discovery procedure and relay selection procedure.
For case A, this is according to the SA1 requirement:
Authorised Public Safety ProSe-enabled UEs, whether being served or not by E-UTRAN, shall be able to communicate with other authorised Public Safety ProSe-enabled UEs whether or not ProSe discovery is used.
For case B, it is obvious to find that the UE performing periodical relay discovery procedure may exhaust its battery power unnecessarily if there are no remote UEs around and requesting for a UE-to-Network relay. 

For case C, this is the case that a UE has activated its relay discovery function, and determines to activate relay communication services after completing the relay discovery procedure and selection procedure. The detail procedure depends on the requested model, either Model-A or Model-B, in ProSe direct discovery.
Therefore, with power consumption consideration, it is required to consider the solutions that fulfil the following proposals:
Proposal#1: A UE shall determine if activating its relay function, either relay discovery function or relay communication function, when receiving an active communication, e.g. unicast, broadcast, multicast traffic, from the network.

Proposal#2: A UE shall be configured with the following activation types in order to determine how to activate its relay discovery function and/or relay communication function:
· Activation type A (no relay discovery): the relay communication function can be activated whenever the public safety UE has received active ProSe communication traffic including unicast, broadcast, and group communication.
· Activation type B (using model A or model B in relay discovery): the relay discovery function is activated firstly, and the relay communication function is activated when the UE can confirm itself as a UE-to-Network relay after completing direct discovery procedure and relay selection procedure.
Issue2: Allowed relay traffic based on configuration
For UE-to-Network relay discovery, it is still an open issue regarding to whether or not the UE-to-Network relay can relay traffic transparently without related configuration on allowed services for relay. To find resolution on this issue, the following aspects are proposed for consideration:
· Power Consumption: in order to avoid exhausting extra power on the UE enabling UE-to-Network relay function, a UE-to-Network relay should provide relay service that is configured as allowed relay services identified by ProSe Application ID.

· Discovery requested model: each service may require different discovery model, either model-A or model-B. When provisioning an allowed relay services, e.g. ProSe Application ID, to a UE, it is required to also indicate the corresponding discovery model for a UE being a remote UE or a UE-to-Network Relay.
· Security: the following issues require SA3 to determine the way forwards:

· in view of group communication, if it is applicable to relay traffic of the group communication via a UE-to-Network relay that is not a group member of the group communication. 

· in view of unicast/broadcast communication, if it is applicable to relay traffic of unicast/broadcast communication that is not configured as authorized and allowed services for relay.

Therefore, with abovementioned consideration, it is required to develop the solutions that fulfil the following proposals:
Proposal#3: with considerations of the power consumption and Discovery request model, the Public Safety UE capable of being a UE-to-Network relay or remote UE needs to be configured with allowed relay services according to ProSe Application ID.
Proposal#4: with considerations of the security, it is proposed to indicate FFS for SA3 as follows:
-
It is FFS in SA3 whether a security association between the UE and the UE-to Network relay is per UE, per ProSe Application, or per ProSe Application Group.
-
It is FFS in SA3 if relaying traffic transparently via a UE-to-Network relay may cause security flaws.
Issue3: Configuration Parameters Provisioning

According to abovementioned proposals and solution R1 in TR 23.703, it is required to support solution on provision additional configuration parameter in support of UE-to-Network relay as follows:
Proposal#5: the network needs to provision the following configuration parameters to a Public safety UE when enabling as a UE-to-Network relay or a remote UE.

For a UE capable of being a UE-to-Network relay in network coverage: 

- 
Indicate allowed ProSe Application ID and the corresponding parameters as follows:

-  ProSe Application Code;

-  Discovery type in relay discovery (model A, Model B, or null);

-  Activation type to determine how to activate the relay functions
-  Group identifier if applicable.

-  APN of Relay PDN connection.
-  Radio resource profile in UE-to-Network discovery procedure
For a Public safety UE capable of being a remote UE out of coverage: 

- 
Indicate allowed ProSe Application ID and the corresponding parameters:

-  ProSe Application Code;

-  Discovery type in relay discovery (model A, Model B, or null);

-  Group identifier if applicable.
-  Credential when using a UE-to-Network relay, i.e. per ProSe Application ID
-
Includes any security related content per UE that need to be configured in order to be able to use UE-to-Network Relay when "not served by E-UTRA".
-  Radio resource profile in UE-to-Network discovery procedure
Proposal
It is proposed to discuss the above proposals and agree on adding the following changes in TR 23.713.
********** First Change **********

7.2.1.X 
Reducing Relay Power Consumption
To extend communication range for public safety, a ProSe-enabled Public safety UE capable of relay can be configured to act as a UE-to-UE relay and/or UE-to-Network relay with the following two relay functions:

1.
Relay discovery function
2.
Relay communication function including unicast communication, broadcast communication and group communication
When enabling the relay functions, the ProSe-enabled Public Safety UE would consume extra power for the relay discovery procedure and relay communication. Therefore, power consumption issue needs to be considered carefully when developing solutions for supporting UE-to-Network relay. 
One of the solutions is to activate the relay functions of the UE only when the following occasions:
· The UE activates relay communication immediately when it receives a unicast traffic or broadcast/group communication traffic that is configured for activating relay communication without performing relay discovery procedure in priori.

· The UE activates relay discovery procedure when it receives a unicast traffic or broadcast/group communication traffic that is configured for activating relay services for remote UEs.

· The UE that has started relay discovery procedure determines to activate its relay communication function when it can confirm itself as a UE-to-Network relay after direct discovery procedure and relay selection procedure.
The following principles should apply:
· A UE shall determine if activating its relay functions when receiving an active communication, e.g. unicast, broadcast, multicast traffic, from the network.

· A UE shall be configured with the following two activation types in order to determine how to activate its relay discovery function and/or relay communication function:

· Activation type A (no relay discovery): the relay communication function can be activated whenever the public safety UE has received active ProSe communication traffic including unicast, broadcast, and group communication.
· Activation type B (using model A or model B in relay discovery): the relay discovery function is activated firstly, and the relay communication function is activated when the UE can confirm itself as a UE-to-Network relay after completing direct discovery procedure and relay selection procedure.
********** Second Change **********

7.2.1.Y 
Configuration of ProSe UE-Network Relays
For a ProSe-enabled public safety UE capable of being a Remote UE to request for relay service and/or being a UE-to-Network Relay to provide relay services, it is configured by the network via OMA-DM to enable corresponding capabilities including ProSe direct discovery for Public safety use of UE-to-Network Relay as well as ProSe broadcast communication and ProSe group communication.
The following principles should be followed when developing solutions for provisioning configuration parameters on ProSe-enabled Public Safety UE in support of UE-to-Network Relay:
For provisioning information on a ProSe-enabled Public Safety UE in support of ProSe UE-to-Network Relay:
- General parameters already defined in TS 23.303 [3] clause 4.5.1.1.2.3.4: 

- Authorisation policy for acting as a ProSe UE-to-Network Relay when the UE is "served by E-UTRAN":

-  Indicates whether the UE is authorised to relay traffic for Remote UEs that are "not served by E-UTRAN"
- Additional parameters that needs to be provisioned: 

- 
Indicate allowed ProSe Application ID and the corresponding parameters:

-  ProSe Application Code;

-  Discovery type in relay discovery (model A, Model B, or null);

-  Activation type to determine how to activate the relay functions

-  Group identifier if applicable for group communication
-  APN of Relay PDN connection.
-  
Radio resource profile in UE-to-Network discovery procedure

For provisioning information on a ProSe-enabled Public Safety UE for being a Remote UE to request for UE-to-Network Relay service:

- General parameters already defined in TS 23.303 [3] clause 4.5.1.1.2.3.2:
1)
Authorisation policy when the UE is "not served by E-UTRAN":

-
Indicates whether the UE is authorised to perform ProSe Direct Discovery when "not served by E-UTRAN"

2)
Radio parameters for when the UE is "not served by E-UTRAN":

-
Includes the radio parameters that need to be configured in the UE in order to be able perform ProSe Direct Discovery procedures when not "served by E-UTRAN". This includes e.g. frequency bands.

- Additional parameters that needs to be provisioned:
3) 
Authorisation policy for being a Remote UE when the UE is "not served by E-UTRAN" 

-
Indicates whether the UE is authorised to transmit/receive traffic via UE-to-Network Relay when "not served by E-UTRAN"
- 
Indicate allowed ProSe Application ID and the corresponding parameters as follows:

-  ProSe Application Code;

-  Discovery type in relay discovery (model A, Model B, or null);

-  Group identifier if applicable.
-  Credential when using a UE-to-Network relay, i.e. per ProSe Application ID
-
Includes any security related content per UE that need to be configured in order to be able to use UE-to-Network Relay when "not served by E-UTRA".
4)
Radio resource profile in UE-to-Network discovery procedure.
********** Third Change **********
7.2.4 
Topics for further study for ProSe UE-Network Relays

Editor’s note:
Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS whether the TMGI advertisement by the UE-to-Network relay happens by using Direct Communications one to many using a shared ProSe Layer 2 ID to all UEs the UE-to-Network relay serves; or using a ProSe Layer 2 ID dedicated for a specific application layer group related to the TMGI; or whether the TMGI advertisement happens using discovery signalling.

-
It is FFS whether the messages used by the remote UE to request a UE-to-Network relay to monitor a certain TMGI are at the access stratum or non access stratum layer.

-
It is FFS in SA3 whether a security association between the UE and the UE-to Network relay is per UE, per ProSe Application, or per ProSe Application Group.
-
It is FFS in SA3 if relaying traffic transparently via a UE-to-Network relay may cause security flaws.

********** End of Changes **********
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