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1. Introduction
In RANP#66, new WI on Enhanced D2D/ProSe was approved in [1]. It’s considered in the WID, UE-to-NW Relay which can provide direct communications to other UEs in out of coverage (called Remote UEs) is one of main topics for public safety use. In this case, how the Remote UE is seen from network seems important issue which should be discussed at early phase, because more detailed aspects such as resource management on PC5, handover, path switch, authentication, charging would be depending on the visibility of the Remote UE to network. In this contribution, possible scenarios on UE-to-NE Relay are discussed.
2. Discussion
The specific UE called “UE-to-NW Relay” is assumed to be used as a gateway between a Remote UE in out of coverage and target Network. The Remote UE in out of coverage can communicate with an application server via the UE-to-NW Relay as shown in Figure1. 
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Figure1: Illustration on UE-to-NW Relay scenario

As described above, an essential issue which should be discussed is the visibility of the Remote UE to the Network (e.g. eNB, MME) when the Remote UE is connecting to the UE-to-NW Relay. Both Visible scenario and Non-visible scenario are discussed in this section.
· Non-visible scenario
In the Non-visible scenario, it’s assumed that eNB and MME can’t see the Remote UE which connects to NW via the UE-to-NW Relay as shown in Figure2. 
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Figure2: Illustration on Non-visible scenario

In this case, there is no UE context in eNB and MME for the Remote UE. This would be same situation as a WiFi etc. tethering case. No network impacts would be foreseen. If new functions are needed to control the Remote UE by the UE-to-NW Relay, some modification may be expected to the UE-to-NW Relay such as radio resource management on PC5, authentication for the Remote UE, direct communication/discovery setup, bearer mapping between the Remote UE and the UE-to-NW Relay. 
When the Remote UE communicates through the UE-to-NW Relay without visibility to the serving eNB, the serving eNB can only recognize the UE-to-NW Relay, and provided that the Remote UE is communicating large volume of data and therefore consuming large radio resource, the serving eNB may perform some limitation control (e.g. throughput control) of the communication by the eNB scheduler from fairness scheduling point of view. 
Further, when the Remote UE moves to the serving eNB coverage, the Remote UE may start the Attach procedure through the serving eNB. Then, service continuity cannot be kept as the NW does not see the Remote UE before the mobility. 
In addition, since Network does not see the Remote UE, control of the Remote UE for QoS management, charging, security protection would be difficult or impossible. 
Observation1: Non-visible scenario does not allow network control on Remote UE, service continuity, and increases complexity of UE-to-Network relay
· Visible scenario
In the Visible scenario, it’s assumed that eNB and/or MME can see the remote UE behind of the UE-to-NW Relay as shown in Figure 3. 
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Figure3: Illustration on visible scenario (reuse of Rel-10 Relay architecture)
If the eNB and the MME manage the UE-to-NW Relay connection, handover/path switch could be performed in case Remote UE moves from/to out of coverage to/from in coverage. This would mean that it is able to keep service continuity. 

In addition, the eNB and the MME could perform QoS management, charging, security protection and radio resource management with considering the existing of the Remote UE. 

One possible way to make the NW nodes (e.g. eNB, MME) become aware of the Remote UE, is to reuse the Rel-10 Relay architecture. In Rel-10 Relay, Relay Node which has both eNB functions and UE functions can relay between Relay UE which is in the own relay cell and Donor eNB. The donor eNB and MME can see the Relay UE via the Relay node. Figure 3 shows the adaptation of the Rel-10 Relay architecture. If this scheme is reused, the visible scenario could be defined without starting from the scratch.

Observation2: Visible scenario can meet the requirements on UE-to-NW Relay such as service continuity
Observation3: Rel-10 Relay architecture could be reused for the visible scenario
As the result of above discussion, the visible scenario is preferable for the UE-to-NW Relay standardization work.
Proposal: Serving network must have UE context for Remote UE.
3. Conclusion

This contribution discussed the possible scenarios on the UE-to-NW Relay. As the result of discussion on both non-visible scenario and visible scenario, visible scenario is preferable.
Observation1: Non-visible scenario does not allow network control on Remote UE, service continuity, and increases complexity of UE-to-Network relay
Observation2: Visible scenario can meet the requirements on UE-to-NW Relay such as service continuity
Observation3: Rel-10 Relay architecture could be reused for the visible scenario
Proposal: Serving network must have UE context for Remote UE 
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