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1 Introduction
In RAN1#88bis meeting [1], capabilities of types of Remote UE are defined as below:
· Two types of Remote UEs are considered 
· Type 1 – UEs that have DL and SL reception capabilities 
· Type 2 – UEs that do not have SL reception capabilities
· Low complexity Remote UEs can have single RX chain 
· In unidirectional relaying case, the chain can be fixed to DL or FFS switched to SL for discovery
· In bidirectional relaying case, the receiver chain may be switched between DL and SL for discovery and communication
Based on that, different modes of the two types of Remote UE communicating with eNB through Relay UE should be discussed. In this contribution, we present some analyses of FeD2D relay communication modes.
2 FeD2D communication mode
2.1 Bidirectional mode
The bidirectional mode of FeD2D relay communication at least means that the Remote UE transmit and receive a signal with the Relay UE on Sidelink. In other words, the bidirectional mode could only be used for type 1 Remote UE which has Sidelink reception capability.
As shown in Figure 1, since the type 1 Remote UE has both DL and SL reception capabilities, it can receive/transmit signals on Sidelink with the Relay UE. For the in-coverage Remote UE, it may also communicate with eNB on Uu downlink and uplink. 
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                                     Figure 1:  Bidirectional mode for FeD2D
While the data of the Remote UEs are transmitted on Sidelink, the control signaling could be received directly from eNB in Uu, as noted with dashes in Figure 1. Alternatively, the control signaling may be indicated by the Relay UE in PC5. With the bidirectional mode, several resource allocation schemes may be feasible for Remote UE, such as eNB direct scheduling, Relay UE scheduling, or Remote UE autonomous resource selection.  However, a uniform and simple resource allocation scheme is suggested for Remote UE to avoid unnecessary complexity. The detailed discussion of resource allocation is presented in companion contribution [2].
Observation 1: The bidirectional mode can be used for type 1 Remote UE both in-coverage and out-of-coverage. 
2.2 Unidirectional mode
Considering the scenarios of wearables or MTC devices acting as Remote UEs, lower cost and capability are required for the Remote UEs. It is the so called type 2 Remote UE which has only Sidelink transmission capability but no Sidelink reception capability.  For type 2 Remote UE, only unidirectional mode for Sidelink relay could be considered, as shown in Figure 2.
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Figure 2: Unidirectional mode for FeD2D
Since type 2 Remote UE cannot receive the Sidelink signal, both the DL control signaling and data for the Remote UE should be received directly from eNB over Uu. It requires that the Remote UE should be in-coverage and connected with eNB.
In Rel-13 D2D relay communication, since the density and quantity of Remote UEs and services requirements are low, no physical Sidelink feedback mechanism is introduced in Rel-13 relay.  Considering the scenarios of FeD2D relay communication, it is worthy to design a Sidelink feedback scheme, which is useful to promote Sidelink retransmission efficiency.  For the case of the Remote UE being scheduled by eNB, Sidelink resource is allocated by eNB on Uu DL and the corresponding feedback should be reported to eNB on Uu UL or be transmitted to the Relay UE and then forwarded to eNB. However, it is dependent on the resource allocation and feedback schemes and more details are presented in [3].
In addition, type 1 Remote UE can also work in the unidirectional mode. As agreed in RAN2#95, it initially focuses on bidirectional relay design, but should consider the impact of the design in unidirectional. For RAN1, the same principle could be followed. Namely, RAN1 could prioritize the bidirectional relay design and meanwhile consider the potential impact of the unidirectional mode.  
Observation 2: The unidirectional mode can be used for both type 1 and type 2 Remote UE.
On the other hand, since the type 2 Remote UE cannot receive Sidelink signals, it is questionable if the type 2 Remote UE could perform the relay discovery and relay communication. According to the Rel-13 UE-to-Network Relay design, the Remote UE has to perform relay discovery, relay selection and then establish PC5 direct connection with the selected Relay UE. Currently, SA2 defined two relay discovery models (Discovery Model A and Model B). Both of the relay discovery models require the Remote UE to receive the relay discovery relevant message over PC5. In addition, the PC5 direct link establishment procedure also requires the Remote UE to receive the direct link setup response message from the Relay UE.  If the type 2 Remote UE does not support SL reception capability, it is hard for them to select a Relay UE and initiates Sidelink transmission with the Relay UE. 
Observation 3: Current relay discovery and PC5 connection setup procedure requires the Remote UE to receive the relevant PC5 signaling over PC5. For the type 2 Remote UE without SL reception capability, it may not be able to perform the relay discovery and initiate the sidelink transmission with Relay UE with legacy procedure.  
Considering the issue discussed above, it is suggested to clarify the definition of the type 2 Remote UE. Whether the no Sidelink reception capability means the type 2 Remote UE has no SL Rx chain, or it is only a logical restriction for the SL reception deserves further discussion.
Based on the discussion above, we propose that:
Proposal 1:  Both bidirectional and unidirectional mode could be used for FeD2D relay communication. RAN1 is suggested to prioritize the bidirectional relay design and meanwhile consider the potential impact of unidirectional mode.
Proposal 2: Clarify the definition of type 2 Remote UE, whether it means type 2 Remote UE has no SL Rx chain or it is only a logical restriction for the SL reception. 
3 Conclusions
In this contribution, we analyzed the bidirectional and unidirectional mode for FeD2D, and present the following observations and proposal:
Observation 1: The bidirectional mode can be used for type 1 Remote UE both in-coverage and out-of-coverage scenarios. 
Observation 2: The unidirectional mode can be used for both type 1 and type 2 Remote UE.
Observation 3: Current relay discovery and PC5 connection setup procedure requires the Remote UE to receive the relevant PC5 signaling over PC5. For the type 2 Remote UE without SL reception capability, it may not be able to perform the relay discovery and initiate the sidelink transmission with Relay UE with legacy procedure.
Proposal 1: Both bidirectional and unidirectional mode could be used for FeD2D relay communication. RAN 1 is suggested to prioritize the bidirectional relay design and meanwhile consider the potential impact of unidirectional mode.
Proposal 2: Clarify the definition of type 2 Remote UE, whether it means type 2 Remote UE has no SL Rx chain or it is only a logical restriction for the SL reception 

References
[1] [bookmark: _Ref449606422][bookmark: _Ref477355391]Chairman’s notes of #88bis
[2] [bookmark: _Ref481082267]R1-1707209, FeD2D Resource Scheme, ZTE
[3] [bookmark: _Ref481085917]R1-1707210, Discussion on FeD2D Feedback scheme, ZTE
image1.emf
eNB

Relay UE

Remote UE

SL

Uu DL 

SL

Remote UE

Uu UL 

Uu DL 

Uu UL 


image2.emf
eNB

Relay UE

Remote UE

Uu DL

SL

Uu DL 

Uu UL 

Uu UL


