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1 Introduction
In RAN#71, the SID for FeD2D in 3GPP Release 14 has been approved [1].The major objectives are as follows.
1. Study and define a generic UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a remote UE via a relay UE. [RAN2]

a. Study the possibility of a common solution supporting the following use cases:[RAN2]

i. UE to network relaying over non-3GPP access (Bluetooth/WiFi), where E2E QoS may not be guaranteed.

ii. UE to network relaying over LTE sidelink. Assess standard impact of E2E QoS.
iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple remote UEs via a relay UE.[RAN2, RAN3]
c. Path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity [RAN2, RAN3].

2. Study necessary LTE sidelink enhancements.

a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1].

b. Identify mechanisms to enable more efficient, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].

This paper discusses the potential architecture enhancements for UE-to-Network Relay and specifically addresses the visibility of the remote UE.  In our view, visibility of the remote UE is an architecture which is related to how to identify, address and reach the remote UE.
2 Architecture Issues

Visibility of remote UE to CN
In Release 13 ProSe UE-to-NW relay work, the issue about whether the remote UE should be visible to CN and the eNB has not discussed in RAN2.  In our view, this issue is more important for commercial scenarios compared with PS scenarios.  In commercial scenarios, the mobile operator may need to reach and control the remote UEs for service provisioning.  From business model perspective, if the sidelink communication consumes the spectrum of the mobile operators, the operators should be able to perform authentication, authorization and also accounting.  Also, in such scenario, the macro eNB may need to conduct radio resource management for sidelink communication on PC5 link to ensure that ProSe communication doesn’t sacrifice the cellular uplink communication.  On the other hand, for both mobile broadband services and MTC services, it is beneficial for service provisioning to make the remote UEs visible to the network side so that the remote UE’s location information can be utilized to support location-based or location related services.  Thus, we think that considering the new commercial scenarios which are rather different from PS ones, it is necessary to enhance the ProSe UE-to-NW relay architecture to enable the visibility of the remote UEs as listed in the SID proposal [1].  It is noted that this issue may be related to SA2 as well so RAN2 should involve SA2 when necessary.
Proposal 1: RAN2 should study architecture enhancements for UE-to-NW relay to allow the visibility of remote UE to network side and involve SA2 when necessary.
Whether the remote UE should be visible to CN?
Figure 1 shows the architecture of ProSe UE-to-NW relay.  The relaying UE follows the legacy behavior and is visible to CN and the eNB.  E.g., when the relaying UE is in RRC_Connected state, NAS signaling connection and RRC signaling connection are terminated by the MME and the eNB respectively.
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Figure 1. Scenario for ProSe UE-to-NW relay
Regarding to whether the remote UE should be visible to CN or not, we think that RAN2 should involve SA2 to make the decision.  In Release 13, SA2 has discussed this issue and assumed there is no NAS signaling connection between the Remote UE and the MME.  In Section 7.2.4 of TR 23.713 [2], it says
-
It is FFS whether and how the EPC is aware of the remote UE's presence (e.g. for the purpose of authorisation, QoS, LI, etc.) in absence of direct NAS signalling connection between the Remote UE and the MME.

Basically, we think that from RAN2 perspective, for out of coverage scenario, it is very challenging to maintain the NAS connection between the remote UE and MME.  For the remote UE in coverage, it can access the macro eNB and maintain a NAS connection with the MME with legacy behavior.  Thus, we propose RAN2 to take the SA2 assumption that there is no NAS connection between the remote UE and MME routed by the ProSe UE-to-NW relay for Rel-14 work.
Proposal 2: RAN2 takes the SA2 assumption that there is no NAS connection between the remote UE and MME routed by the ProSe UE-to-NW relay for Rel-14.
However, it is important to clarify that although the remote UE is invisible to MME, it might be visible to ProSe Function and other CN entities such as P-GW.  For the ProSe Function, we think that the remote UE could have PC3 interface with ProSe Function as shown in Figure 1.  This would require a user plane connectivity between the remote UE and ProSe Function via the one-to-one communication feature in Release 13.  Such interface could be utilized by the remote UE to get certain control from the ProSe Function when necessary.  For the visibility between the remote UE and the P-GW, we think as the UE-to-NW relay can support IP forwarding, the remote UE can use a global IP address to make itself visible to the P-GW in IP level.
Proposal 3: RAN2 to assume that there can be PC3 interface between ProSe Function and the remote UE.
Whether the remote UE should be visible to the eNB?
For ProSe UE-to-NW relay, another important architecture issue is whether the remote UE should be visible to the eNB.  Basically, we think it is different for in-coverage and out-of-coverage scenarios.
In-coverage scenario
For In coverage scenario where the remote UE can connect to the eNB directly, the remote UE would be visible to the eNB when it is in RRC_Connected mode no matter the remote UE is directly connected with the serving eNB or indirectly via the relaying UE.  When the remote UE is relayed by a UE-to-NW relay, the eNB needs to be aware of the relationship between the relaying UE and remote UE.
Proposal 4: RAN2 to confirm that for in coverage scenario, the remote UE is visible to the eNB no matter it is connected directly or relayed by a UE-to-NW relay.
Out-of-coverage scenario
From our point of view, for out of coverage scenario, regarding to whether/how the remote UE is visible to the eNB or not, there can be two options as follows.
· Option 1: Remote UE is invisible to the eNB.
In this option, the eNB is unaware of the remote UE, and there is no UE context information stored by the eNB for the remote UE.  One potential benefit of this option is that the control signaling load of the eNB can be reduced.  However, the eNB cannot control the remote UEs directly.  In case the radio resources for sidelink transmission are of co-channel with the cellular UL/DL transmission, this option may not support the eNB to control the sidelink resource efficiently.
· Option 2: Remote UE is visible to the eNB.
In this option, the eNB is aware of the remote UE, i.e., the relaying UE needs to inform the eNB about the existence of the remote UE.  The eNB may maintain some UE context information for the remote UE and RRC connection may be maintained between the remote UE and the eNB.  From our perspective, one potential benefit of this option is that the eNB can directly control the remote UEs and such kind of control may be desired for the case when the radio resources for sidelink transmission are of co-channel with the cellular UL/DL transmission.  However, it might be challenging to maintain the RRC connection between the eNB and the remote UE which is relayed by the UE-to-NW relay.  Table 1 below summarizes the two options and the comparison between them.
Table 1. Comparison of two options
	Options
	Option 1
	Option 2

	Main features
	· No RRC connection maintained between remote UE and the eNB.
· No UE context information stored by the eNB for the remote UEs even if they are in RRC_Connected state.
	· RRC connection may be maintained between remote UE and the eNB.
· UE context information may be stored by the eNB for the remote UEs even if they are in RRC_Connected state.

	Pros.
	· Control load of the eNB can be reduced.
	· The eNB can control the remote UEs directly.

	Cons.
	· The eNB cannot control the remote UEs directly.
	· Control load of the eNB may be increased.


Based on the above analysis, we have the following proposal.
Proposal 5: RAN2 should study the two options regarding to whether the remote UE should be visible to the eNB or not and consider the analysis in Table 1 for out-of-coverage scenario.
3 Conclusion
In this contribution, we discussed the architecture enhancements options for ProSe UE-to-NW relay for Release 14 considering the commercial deployment scenarios and we have the following proposals.
Proposal1: RAN2 should study architecture enhancements for UE-to-NW relay to allow the visibility of remote UE to network side and involve SA2 when necessary.
Proposal 2: RAN2 takes the SA2 assumption that there is no NAS connection between the remote UE and MME routed by the ProSe UE-to-NW relay for Rel-14.
Proposal 3: RAN2 to assume that there can be PC3 interface between ProSe Function and the remote UE.
Proposal 4: RAN2 to confirm that for in coverage scenario, the remote UE is visible to the eNB no matter it is connected directly or relayed by a UE-to-NW relay.
Proposal 5: RAN2 should study the two options regarding to whether the remote UE should be visible to the eNB or not and consider the analysis in Table 1 for out-of-coverage scenario.
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