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1 Introduction
In RAN#72, the study item for FeD2D in 3GPP Release 14 has been approved[1].The major objectives are as follows,
1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network 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).
ii. UE to network relaying over LTE sidelink.

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 evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2]

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [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, RAN2].

b. Identify mechanisms to enable QoS, 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].

According to [1], this study item will cover different coverage cases as follows:

· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).
· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
In this paper, we discuss the third coverage case and provide our considerations on the potential protocol architecture options for UE-to-Network Relay and considering relaying over LTE sidelink which are also applicable to non-3GPP access.
2 CN/NAS Level Architecture Options
According to [1], the objective of this study item is to study enhancements to Prose UE-to-network relaying and to the LTE D2D framework for public safety and commercial applications such as wearable devices.  It is assumed that evolved Remote UEs can support both WAN and D2D connection, and that evolved Remote UEs have 3GPP subscription credentials.  The D2D connection is realized by either LTE sidelink or non-3GPP technology.  All non-3GPP technologies should be considered transparent for generic relay architecture over them.  Accordingly, for the third coverage case, we think the ProSe UE-to-network relaying architecture should support the CN entity to identify, address and reach the evolved Remote UEs.  Basically, we think that RAN2 should consider two possible options as shown in Figure 1.
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Figure 1. PC3 and NAS-based Visibility and Controllability
· Option 1 PC3 and IP connectivity-based solution:  To utilize PC3 interface between Evolved Remote UE and the ProSe Function as the CN entity.  On the other hand, the IP connectivity between the evolved remote UE and P-GW can also be used to address the evolved remote UE by the P-GW as the CN entity if the Evolved Remote UE can get global IP address assigned by the P-GW.  With this option, the ProSe Function needs to be able to access the MME and/or HSS to fetch UE’s 3GPP credentials.  This may require fundamental architecture change in CN side.  For option 1 which doesn’t rely on NAS connection between the Evolved Remote UE and the MME, it might be possible to utilize the ProSe Function and also P-GW to identify and address the Evolved Remote UE.  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 (like authorization and QoS control if needed) from the ProSe Function.  It is noted that for the option with PC3, SA2 should also be involved as ProSe Function is a CN entity.
Proposal 1: RAN2 to study the feasibility to use PC3 interface between ProSe Function to identify, address and reach the evolved Remote UEs and involve SA2 when necessary.
· Option 2 NAS/RRC-based solution:  To introduce NAS connection between MME and the evolve Remote UE.  For the first two coverage cases, NAS connection between the evolved Remote UE and MME is easy as the evolved Remote UE is in coverage or in enhanced coverage.  However, for the third coverage scenario, this seems to be challenging because of at least two major reasons.  The first reason is that to have NAS between the evolved Remote UE and MME require a bi-direction signalling bearer crossing both the PC5, Uu and S1 interfaces.  The second reason is that to enable NAS connection, the RRC between the evolved Remote UE and the eNB also needs to be maintained because RRC is the transport protocol for NAS over the air.  For Option 2 with NAS connection between the evolved Remote UE and MME, 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.
For Rel-14, if RAN2 decide to go with Option 2, we think RAN2 should confirm with SA2 about the architecture assumption.
Proposal 2: If RAN2 decide to introduce NAS connection between the evolve Remote UE and the MME for the third coverage case, RAN2 should confirm with SA2 assumption on NAS connection between the remote UE and MME routed by the ProSe UE-to-NW relay for Rel-14.
.
3 RRC/AS Level Architecture Options
For ProSe UE-to-NW relay, AS level architecture issues should also be considered, i.e, whether the eNB has one RRC connection with the evolved Remote UE for the third 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.  For out of coverage scenario, regarding to whether the remote UE is visible to the eNB or not, there can be two options as follows,
· Option 1: Remote UE has no RRC connection with the eNB.
In this option, 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 has one RRC connection with the eNB.
In this option, the eNB need to maintain UE context information for the remote UE and RRC connection is 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.
Proposal 3: RAN2 should discuss the two options regarding to whether or not the remote UE has one RRC connection with the serving eNB for out-of-coverage scenario.

For the option with RRC connection between the evolved remote UE and the eNB, one key issue is whether the relaying of user data should be done in PDCP layer or RLC layer [3] as shown in Figure 2 and Figure 3.  In general, we think RAN2 should specify generic protocol architecture for sidelink, BT and WiFi.  To realize L2 relay architecture, we think at least LTE RLC layer should be maintained over sidelink, BT and WiFi.
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Figure 2: RRC connection relayed by relaying UE for Out-of-Coverage Scenario, relaying @PDCP layer
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Figure 3: RRC connection relayed by relaying UE for Out-of-Coverage Scenario, relaying @RLC layer

In our view, RLC layer relaying may be more suitable because the user data from the evolved remote UE can be secured i.e. not transferred as clear text by the relaying UE which is pointed out in the SID[1].  This option also requires the RLC layer to be adapted to MAC/PHY of BT and WiFi.  RLC UM, TM or AM modes can be configured depending on whether the MAC/PHY can ensure the lossless and in-order delivery.
Proposal 4: If RAN2 decides to enable RRC connection between Evolved Remote UE and the eNB for sidelink, BT and WLAN cases, RLC layer relaying is more suitable from security point of view.
4 Conclusion
In this contribution, we discussed the architecture options for ProSe UE-to-NW relay for Release 14 considering and we have the following observations and proposals.
Proposal 1: RAN2 to study the feasibility to use PC3 interface between ProSe Function to identify, address and reach the evolved Remote UEs and involve SA2 when necessary.
Proposal 2: If RAN2 decide to introduce NAS connection between the evolve Remote UE and the MME for the third coverage case, RAN2 should confirm with SA2 assumption on NAS connection between the remote UE and MME routed by the ProSe UE-to-NW relay for Rel-14.
Proposal 3: RAN2 should discuss the two options regarding to whether the remote UE has one RRC connection with the serving eNB for out-of-coverage scenario.

Proposal 4: If RAN2 decides to enable RRC connection between Evolved Remote UE and the eNB for sidelink, BT and WLAN cases, RLC layer relaying is more suitable from security point of view.
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