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1 Introduction
In RAN 1 #88bis meeting [1], some agreements about FeD2D resource control scheme are achieved as below:
· The following enhancements for sidelink unicast communication are studied further: 
· eNB controlled resource allocation and configuration for communication between Relay and Remote UE
· eNB decision on resource allocation is relayed to Remote UE by Relay UE
· Relay UE assisted resource allocation and configuration under eNB control
· Remote UE assisted resource allocation 
The above agreements provide a framework of FeD2D resource scheme and more details should be discussed.  In this contribution, we present some analyses on resource schemes, including eNB direct scheduling and Relay UE assistant resource scheme, etc.
2 Control and resource scheme
2.1 eNB direct scheduling
In the scenario, for the in-coverage Remote UEs, normal Uu connection can be setup between Remote UE and eNB. The eNB can schedule Sidelink resources for the Remote UE directly.
Using the unidirectional mode for example, as illustrated in Figure 1, the Remote UEs receives downlink control information (DCI) indication from eNB and acquires Sidelink resources allocation and then transmit the data on assigned Sidelink resources to the Relay UE. Meanwhile, the Relay UE receives Sidelink signals from the Remote UEs by monitoring the Sidelink reception resource pool configured by eNB or based on the scheduling indicated by eNBand then forwards the data to eNB. Therefore, no resource scheduling function is required for the Relay UE, which may benefit from the requirement of low cost and power consumption for the Relay UE.
[image: FeD2D 2-1 eNB scheduling]
Figure 1: eNB direct scheduling Remote UE
In addition, eNB direct scheduling scheme can also be used in the bidirectional mode for the in-coverage Remote UE. For the bidirectional mode, the eNB direct scheduling scheme means that the bidirectional transmission resources of Sidelink are assigned by eNB, including the resources used for the Relay UE relaying data from eNB to Remote UE and the resources used for Remote UE transmitting to the Relay UE. The resources used for the Relay UE conveying data to eNB on Uu UL are also assigned by eNB. 
In general, using eNB direct scheduling scheme, eNB is responsible for the resource allocation for both Relay UE and Remote UE, which means less complexity for the Relay UE.
Observation 1: The eNB direct scheduling scheme can be used for both unidirectional and bidirectional modes.
2.2 Relay UE scheduling
In addition to the eNB direct scheduling, the Relay UE scheduling could also be considered. As shown in Figure 2, the Relay UE allocates Sidelink resources to one or more Remote UEs directly. Moreover, the Remote UEs receive or transmit signals on the Sidelink resources are scheduled by the Relay UE.
Since the Relay UE scheduling scheme do not need eNB for direct control of the Remote UE, it is available for the Remote UEs both in-coverage and out-of-coverage. On the other hand, since the Remote UE needs to receive the Relay UE scheduling indication, it is not applicable for the type 2 Remote UE. In other words, the Relay UE direct scheduling scheme should be used only for the bidirectional mode with the type 1 Remote UEs.
[image: FeD2D 2-2 Relay UE scheduling]
Figure 2: Relay UE direct scheduling
Observation 2: The Relay UE direct scheduling scheme can be used for the bidirectional mode only.
2.3 eNB indirect scheduling
In eNB indirect scheduling scheme, eNB performs Sidelink resource scheduling through signaling relayed by Relay UE. In this scheme, all the Sidelink resources control and indication are determined by eNB and forwarded by the Relay UE on Sidelink. In other words, the Relay UE only forwards the scheduling signaling, but does not schedule the Remote UE directly as illustrated in Figure 3.
[image: FeD2D 2-3 eNB indirect scheduling]
Figure 3: eNB indirect scheduling
As we can see, eNB indirect scheduling could support both in-coverage and out-of-coverage scenarios. Furthermore, the Relay UE would not need to support scheduling capability.  However, it introduces signaling forwarding overhead and long latency for resource allocation, which should be further studied. Moreover, eNB indirect scheduling scheme can only be used for the bidirectional mode with the type 1 Remote UEs. 
Observation 3: The eNB indirect scheduling scheme can be used for the bidirectional mode only.
2.4 Remote UE selecting resource
Since the UE resource selection scheme is available in Sidelink, the Remote UE can reuse the resource selection scheme on Sidelink within a suitable resource pool (pre-configured or Relay UE specific assigned). 
Based on the Sidelink resource selecting process, the Remote UE can select Sidelink resources in a cell specific Sidelink resource pool or a dedicate resource pool, such as a Relay UE specific resource pool, which is used for the Remote UEs communicating with the Relay UE.
As shown in Figure 4, no matter if the Remote UE is in-coverage or out-of-coverage, the Remote UEs can use the resources selection scheme under the bidirectional mode or the unidirectional mode. For the type 1 Remote UE, it may obtain the resource pool configuration directly from eNB over Uu or from the Relay UE over Sidelink and then selects resources in the resource pool. For the type 2 Remote UE, the resource pool configuration can be pre-configured or assigned by eNB. 
The main issues of resource selection scheme are resource collision and resource efficiency. As we know, in Rel-14 V2V Sidelink communication, resource sensing is specified to alleviate the potential resource collision. It is suggested to leverage this mechanism in Rel-15 FeD2D.
[image: FeD2D 2-4 Remote UE selection]
Figure 4: Remote UE sensing and selecting resources
Observation 4: The Remote UE resource selection scheme can be used for both the unidirectional and the bidirectional modes.
According to the above discussion on various resource schemes for FeD2D relay communication, it should be noted that only eNB direct scheduling and Remote UE resource selection scheme are available for both the bidirectional mode and the unidirectional mode. That is to say, these two resource schemes can be used for the type 1 and the type 2 Remote UEs under all the possible scenarios. On the other hand, eNB direct scheduling and Remote UE resource selection schemes are existing resource schemes in Sidelink, which needs less standard effort than design some new resource allocation modes.  
Based on that, we propose to use eNB direct scheduling scheme and Remote UE resource selection scheme for FeD2D relay communication, and other schemes should be considered with low priority.
Proposal 1: The eNB direct scheduling and Remote UE resource selection should be reused for FeD2D relay communication.
3 Conclusions
In this contribution, we analyzed some feasible resource and control schemes for FeD2D relay communications and some observations and propose are presented as following:
Observation 1: The eNB direct scheduling scheme can be used for both unidirectional and bidirectional modes.
Observation 2: The Relay UE direct scheduling scheme can be used for the bidirectional mode only.
Observation 3: The eNB indirect scheduling scheme can be used for the bidirectional mode only.
Observation 4: The Remote UE resource selection scheme can be used for both the unidirectional and the bidirectional modes.
Proposal 1: The eNB direct scheduling and Remote UE resource selection should be reused for FeD2D relay communication.
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