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Abstract of the contribution: This contribution reviewed several operational aspects for UE-to-Network Relay and their relevance to RAN enhancements. Proposals based on the discussions are suggested.  
1. Discussion 
1.1 Aspects involved in UE-to-Network Relay operation

Based on the general UE-to-Network Relay operation, as illustrated in clause 7.2 of TR23.713, there are three basic steps: Relay Discovery, Relay Selection, and Establishment of Connection. Additional optimizations, e.g. the TMGI advertisement (7.2.2.2), Cell ID announcements (7.2.2.3), and Multicast/Broadcast traffic support using IP multicast (7.2.2.4), are carried out after the basic steps (at least the first two). In the following these different aspects are discussed separately. 
1.2 UE-to-Network Relay Discovery

A set of parameters have been identified in 6.1.2.1 of TR 23.713 for the UE-to-Network Relay Discovery. However, in the identified information/parameters, the radio layer information is lacking. 
Since the Remote UE uses the Relay to access services from the network, knowing the radio layer information would be helpful in choosing the proper Relay to connect to, or deciding whether a Relay is useful. Examples of the useful radio layer information can be Backhaul link quality (condition of Uu interface between Relay and eNB), System status, etc. 

Normally, the radio layer information is specific to the AS layer. In order to use it for the Relay Discovery operation, the information needs to be presented in an abstract form. RAN WGs should define the proper representation the information.   

Proposal 1: The UE-to-Network Relay Discovery message should include the Radio Layer Information parameters, which are to be defined by RAN WGs. 
1.3 UE-to-Network Relay Selection

Even though the relaying is provided at L3, it is desirable that the Remote UE selects a Relay that has the best radio conditions, and sticks to it as long as possible while maintaining good radio conditions. Frequent relay change may cause considerable service interruptions, or network signalling load. 

Therefore, it is obvious that when selecting the Relay, UE needs to consider the radio layer information, as already indicated in proposal 1, to avoid frequent reselection. At the same time, the AS layer should also have a mechanism to keep the UE with a selected relay as long as possible. RAN WGs should define the corresponding operations for the Relay selection.     

Proposal 2: RAN WGs inputs are required for the UE-to-Network Relay selection procedure in order to achieve stable relaying operation.
On the other hand, when performing the Relay selection, operator's control and network side input is also important. It is possible that the network prefer to direct the UE to some of the Relays that is less loaded or can provide better spectrum efficiency. Therefore, the network could for example set some criteria for the UE's selection of the Relay nodes, e.g. the threshold for the backhaul link quality, threshold for the PC5 link quality, Relay selection policy, etc.

Such selection configuration could be provided by the ProSe Function to the Remote UE when in coverage, or preconfigured on the ME or UICC. When performing the Relay selection, these configuration parameters should be considered.

Proposal 3: The Remote UE shall be configured with a set of UE-to-Network Relay selection parameters.
1.4 Establishment of Connection

The establishment of the connection between the Remote UE and the UE-to-Network Relay makes use of the PC5 Signalling Protocol, as already discussed in 7.1.1.2 of TR 23.713. 

However, the support of the signalling protocol needs to be confirmed by the RAN WGs, e.g. over which resources pool the message can be sent. It is also desirable that RAN WGs clarifies the corresponding handling procedures for the signalling protocol frames, e.g. whether any differentiation from the IP traffic is provided, etc.
Proposal 4: Support and handling of the PC5 signalling protocol should be confirmed and clarified by RAN WGs. 
1.5 Optimization information for Relay Discovery
In clause 7.2.2.2, 7.2.2.3, and 7.2.2.4, several UE-to-Network Relay operation enhancements are introduced. It is obvious that for these enhancements to operate, the Relay Discovery and Relay Selection need to be carried out first. Therefore, the above conclusions still apply. 
On the other hand, the additional information/parameters required by these enhancements do not necessarily to be present in the basic Relay Discovery information or to be used for Relay Selection. For example, the TMGI information is not useful for the basic Relay Selection for gaining access to the network to achieve step 1 of clause 7.2.2.2.  

Also, it is obvious such additional information is not needed in the same frequency as the basic Relay Discovery information. For example, The TMGI or Cell ID information could be obtained with longer delay, or even during the procedure of connection establishment, without affecting the performance of the service. Therefore, such optimization information can be either sent as optional fields of the Discovery message, or in a separate Discovery message at a different transmission periodicity. 
Proposal 5: The optimization information for UE-to-Network Relay operation can be sent in only some of the Relay Discovery message, or in a different Discovery message. 
In addition to transmitting the discovery message with content as mentioned in section 2.1, the Relay UE can also announces a second discovery message for the sake of any other remote UEs that might be interested in the TMGIs currently served. This discovery message has the following content:

1. ECGI

2. One or more pairs of TMGI and Group Layer 2 ID.

Proposal 6: A Relay UE supporting eMBMS traffic may transmit multiple discovery messages that contain ECGI or the TMGIs and corresponding Group IDs.

Proposal

It is proposed to modify TR 23.713 as follows: 
************** First Change ****************
6.1.2.1
General

The following use cases for public safety discovery are supported:
-
UE-to-Network Relay Discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as "Group Member Discovery").

-
UE-to-UE Relay Discovery.

The following parameters are common to both UE-to-Network Relay Discovery, Group Member Discovery and UE-to-UE Relay Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B).

-
Discovery type: indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

The following parameters are used for UE-to-Network Relay Discovery:

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
Connectivity Info: Parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

-
Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying.
-
Radio Layer Information: contains information about the radio layer information to assist the Remote UE selecting the proper UE-to-Network Relay. 
Editor's Note: The details of Radio Layer Information parameters are to be defined by RAN WGs.
The following parameters are used for Group Member Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Discoveree info (Model B): provides information about the discoveree (targeted user or group).

The following parameters are used for UE-to-UE Relay Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Remote User Info: provides information about the user of a Remote UE.

************** 2nd Change ****************
7.1.4
Topics for further study for one-to-one ProSe Direct Communication

Editor's note:
Topics for FFS will be collected for this particular functionality.

It is FFS whether the Direct Communication Request message (step 1 in figure 7.1.2.1.1) and the authentication messages (step 2 in figure 7.1.2.1.1) belong to the same or different protocols.

QoS is FFS.

It is FFS whether there is a need for other mechanisms for IP address assignment (e.g. to assist service continuity between the direct path and the infrastructure path between the two UEs, or for the case of an isolated (i.e. non-relay) one-to-one communication).

It is FFS whether one-to-one communication requires real-time network authorisation when the two UEs are in coverage.

It is FFS how the PC5 Signalling Protocol is supported by the lower layer, e.g. the resources pool to use, and the priority handling of the frames, etc.
************** 3rd Change ****************

7.2.5
Conclusions on ProSe UE-Network Relays

The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
The ProSe UE-Network Relay selection makes use of the radio layer information, and the details are defined by RAN WGs.
The operation optimization information, e.g. TMGI, Cell ID, does not need to be sent together with the basic Relay Discovery message. A Relay UE supporting eMBMS traffic may transmit multiple discovery messages that contain ECGI or the TMGIs and corresponding Group IDs.
The ProSe Function shall be able to configuration the Remote UE with a set of UE-Network Relay selection parameters, using the Service Authorization and Provisioning procedures. 
**************End of Changes ****************
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