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Abstract of the contribution: This paper discusses the issues on UE-to-network relay and proposes the related conclusions.
1. General
According to the agreements on UE-to-network relay, the UE-to-network relay solution will focus on Layer-3 relay solution or Application Layer Gateway of relay. In this paper we further discuss how to implement the UE-to-Network Relay. 
2. Discussion
PC5 connection 

According to RAN plenary prioritization, RAN focuses on a D2D Discovery mechanism in-coverage and ProSe one-to-many communication in/out of coverage. 
In RAN WG, the discussion so far three types (1, 2a, 2b) of resources allocation were identified for discovery without a final conclusion. For ProSe direct discovery out of coverage, the resource allocation is still not discussed in RAN WGs. It is possible for the Relay UE to broadcast the Beacon (e.g. control) information for discovery, i.e. same mechanism as in coverage can be considered for Relay discovery. If that, the Remote UE follows the similar behaviour as the UE in the network. Thus the radio resource is controlled at the Relay UE. 
For ProSe direct communication RAN WGs have not decided how to allocate the radio resource for communication. But two models are proposed, i.e. centralized or decentralized. In the centralized mode the originating UE need to contact the “centralized UE” to get the allocated resource. Even for the decentralized model at in-coverage scenario, it was agreed by RAN WG that the network should still configure the resource pool to the D2D UE. This means that the Relay UE may need coordinate the resource pool for the D2D communication with its neighbour UEs. If that, the Remote UE get authorized radio resource via the control signalling. 
As such it seems no matter which discovery mechanism is selected later, we may always need one control singling on the PC5 interface for the resource control. 
Furthermore, there should be an authentication process between the Relay UE and the Remote UE before its communication, which needs be supported via specific control signalling (details FFS by SA3). Also considering for the communication between the Relay UE and Remote UE, there are several parameters need be negotiated, e.g. authorization parameters, IP address assignment, etc. 

One control plane between the Remote UE and Relay on the PC5 interface should be defined to carry the control signalling as explained above. 
C1: the control plane function for the relay connection is needed in order that the radio resource can be coordinated among the remote UEs by the same Relay UE.
Relay activation
It is possible to activate the Relay function by the manual configuration regardless whether the Relay is needed or not. However the more efficient way for the Relay usage is activated only when it is needed. It is proposed that the UE-to-Network relay can be activated on demand. This also means that the Relay UE may not be configured to support Relay service when it first time activates the ProSe service. 

To extend the Relay usage it should also be possible that any Relay capable UE can activate the Relay function if the network permitted. 
C2: Relay function can be activated when it is need, and it shall be activated via any Relay capable UE under the permission of the network.

Relay selection

If the several UEs around the remote UE can act as the candidate Relay UE, the remote UE needs select one dedicated UE as the Relay UE. Considering the selection of the Relay UE mostly relies on the signal strength, it is proposed that Relay UE selection is executed by the remote UE. 

C3: Relay UE selection is executed by the remote UE which is the UE out of network coverage.
Relay type

Two Relay type are present on the table, i.e. L3 layer or Application layer. Compared to the application layer type relay, L3 relay has the following advantages:

· The relay UE does not need to join different application group (e.g. GCSE group). This can avoid the Relay UE to eavesdrop the application Group communication. 

· Different application type ALG to be supported. For one Public safety service, it may need several type ALG, e.g. SIP/HTTP/RTP/RTCP. This is not need for the L3 layer relay. 

It is proposed to adopt the L3 relay. 
C4: L3 relay is adopted for the UE-to-network relay communication.  

IP version supported

From the application on the Remote UE view the peer side to be communicated is the network, i.e. not the relay UE. So the IP version used between remote UE and Relay UE should be same as the IP version used between the Relay UE and network. This is to avoid the unnecessary IP translator on the Relay UE. 
C5: IPv6 and IPv4 shall be supported for the connection between the remote UE and the network. The remote UE should use the same IP version as the relay UE connect to the network. 

Based on the above consideration and existing Relay proposal, the overall UE-to-network relay procedure can be summarized as the following:
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Figure 1: the overall UE-to-network relay procedure

1.
One UE out of coverage need connect to the network and requests UE-to-network relay service. Per that request the “candidate” relay UE sends the relay activation request to the Serving ProSe Function. 
2.
The Serving ProSe Function verifies whether the relay UE is allowed to activate the relay function. Based on the operator’s policy the Serving ProSe Function decides whether the Relay UE can activate the Relay function. If the Relay UE is permitted to activate the Relay function, the related Relay configuration information is sent to the Relay UE, e.g. Relay APN, Announcement information, IP version. 
The Relay UE activates the Relay function based on the instruction from the serving ProSe Function. One PDN connection dedicated for Relay usage is established between the Relay UE and Network. 
3.
After the Relay UE has been activated, the Relay UE tries to announce the Relay service using the information configured by the Serving Prose Function. 

The public safety UE selects one Relay UE if there more than one Relay UE is activated. The selection criteria are UE internal logic. 
4.
The Remote UE connects to the selected Relay UE and gets the configuration information for the connection established between the Relay UE and Remote UE. The parameters include the parameters of the radio access protocols, security key, local IP address. 
Note: The security aspects can be decided by SA3, and the detail parameters of the radio access protocols are defined by RAN WGs. 

5.
Based on the configuration information got from the Relay UE, the Remote UE establishes the ProSe direct communication. The transmitted packet can be IPv6/IPv4. 

6.
The remote UE communicates to the network via the Relay UE. The Relay is L3 type relay.
3. Proposal
It is proposed that some conclusions are added to Clause 8.6, and the overall procedure for UE-to-network relay is added to TR23.703 as the common approach for UE-to-network relay.

* * * * Start of 1st Change * * * *
7.x UE-to-network relay
7.x.1 Common approach
The overall UE-to-network relay procedure is summarized as the following:
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Figure 7.x.1-1: the overall UE-to-network relay procedure

1.
One UE out of coverage needs connect to the network and requests UE-to-network relay service. Per that request the “candidate” relay UE sends the relay activation request to the serving ProSe Function. 

2.
The Serving ProSe Function verifies whether the relay UE is allowed to activate the relay function. Based on the operator’s policy the ProSe Function decides whether the Relay UE can activate the Relay function. If the Relay UE is permitted to activate the Relay function, the related Relay configuration information is sent to the Relay UE, e.g. Relay APN, Announcement information, IP version. 

The Relay UE activates the Relay function based on the instruction from the serving ProSe Function. One PDN connection dedicated for Relay usage is established between the Relay UE and Network. 

3.
After the Relay UE has been activated, the Relay UE tries to announce the Relay service using the information configured by the Serving Prose Function. 

The public safety UE selects one Relay UE if there more than one Relay UE is activated. The selection criteria are UE internal logic. 

4.
The Remote UE connects to the selected Relay UE and gets the configuration information for the connection established between the Relay UE and Remote UE. The parameters include the parameters of the radio access protocols, security key and local IP address. 

Note: The security aspects can be decided by SA3, and the detail parameters of the radio access protocols are defined by RAN WGs. 

5.
Based on the configuration information got from the Relay UE, the Remote UE establishes the ProSe direct communication. The transmitted packet can be IPv6/IPv4. 

6. 
The remote UE communicates to the network via the Relay UE. The Relay is L3 type relay.
* * * * Start of 2nd Change * * * *
8.6
Key Issue #5: Relay for Public Safety ProSe
It has been agreed that in this release the study on UE-to-Network Relay will focus on the following type of solutions:

-
Application Layer Gateway (ALG) type of relay (e.g. R6, R7, R8);

-
L3-based relay (e.g. R3, R11).

Further study is needed to decide whether both relay types will be specified in this release.
It has been agreed that the following applies for the UE-to-Network Relay:

-
At EPS level (excluding the ProSe Function) the network perceives only one entity - the UE-to-Network Relay.

-
Relay selection on PC5 takes into account information that is announced by, or solicited from, the UE-to-Network relay and that reflects a meaning such as "I can act as a relay for public safety". Relay UE selection is executed by the internal logic of the remote UE.
-
Relay function can be activated when it is needed, and it shall be activated via any Relay capable UE under the permission of the network.
-
L3-based relay is adopted for UE-to-network relay communication.
-
IPv6 and IPv4 shall be supported for the connection between the remote UE and the network. The remote UE should use the same IP version as the relay UE connect to the network.
-
The control plane function for the relay connection is needed in order that the radio resource can be coordinated among the remote UEs by the same Relay UE.
Note: the radio resource control mechanism and the parameters of the radio access protocols are defined in RAN1/2 WGs.
Additional details on UE-to-Network relay are provided in Clause 7.x.
* * * * End of Changes * * * *
3GPP
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