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1 Introduction
In the LTE feD2D study, three scenarios are essential for the UE-to-network Relay and evolved Remote UE [1] 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.

To rely on the assistance of UE-to-Network Relay(R-UE in short), eNB can build a connection with out of coverage evolved Remote UE (W-UE in short), and exchange data with W-UEs with higher efficiency. In order to achieve refined management of W-UEs, some control and resource schemes of feD2D communication should be discussed.
2 Control and resource scheme design
For different types of W-UEs, as wearable equipments or MTC equipment, and service requirements, including low data rate, low power consumption, or low cost and so forth, different control and resource schemes should be considered.
2.1 eNB direct scheduling
In the scenario in which the W-UEs are in network coverage, normal Uu connection can be set between W-UE and eNB and the eNB can schedule Sidelink resources for W-UE directly, as illustrated in Figure 1.
With the eNB direct scheduling scheme, W-UE receives control information in PDCCH/EPDCCH from eNB and exchange data with the R-UE in Sidelink. However, with the R-UE bidirectional relays data between eNB and W-UE, no other complicated function of R-UE is needed, e.g. such as scheduling.
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Figure 1: eNB direct scheduling W-UE
The eNB direct scheduling control scheme means that all the Sidelink resources should be assigned by eNB, including the resources used for R-UE relays data from eNB to W-UE on Sidelink, the resources used for R-UE relays data from W-UE to eNB on cellular UL, and the resources used for W-UE transmitting to R-UE on Sidelink. With this control/resource scheme, eNB can act as a holistic management scheme  for both R-UE and W-UE, which means less function and complexity is needed for the R-UE.
2.2 R-UE scheduling

If higher capability and power consumption of R-UE can be accepted, a control scheme with R-UE scheduling should be considered. As shown in Figure 2, with basic scheduling capability and assigned Sidelink resources, R-UE can control one or more W-UEs on Sidelink directly. Moreover, W-UE receives or transmits signals on the Sidelink resources which are scheduled by R-UE.
Since the R-UE scheduling scheme do not need eNB for direct control of W-UE, it is available for all the feD2D scenarios with or without the connection between W-UE and eNB.
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Figure 2: R-UE direct scheduling
The R-UE scheduling scheme requires more complexity of the R-UE and decreases the overhead of eNB. It may be profitable for the scenarios in which one R-UE services several W-UEs.
2.3 eNB indirect scheduling

The eNB indirect scheduling scheme is a combination of eNB direct scheduling and R-UE scheduling. In this scheme, all the Sidelink resources control and indication are determined by eNB and relayed by R-UE on Sidelink. In other words, R-UE does not have resource management authority to schedule W-UE.  However, eNB schedules W-UE indirectly through R-UE without direct connection between eNB and W-UE as illustrated in Figure 3.
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Figure 3: eNB indirect scheduling
Compared to the above two control schemes, eNB indirect scheduling scheme has some beneficial characteristics, which include low requirement on R-UE capability, broad applicability for all FeD2D scenarios, and higher controllability of eNB on Sidelink. However, more precise and timely measurement report of Sidelink and more signaling overhead would be needed. 
2.4 W-UE selecting resource
Since resource sensing and selection is available in Sidelink (as mode 2 and mode 4), W-UE can use resource competition and selection scheme on Sidelink within a suitable resource pool (pre-configured or R-UE specific assigned). 
While W-UE has a Sidelink connection with R-UE, unicast communication should be used between W-UE and R-UE, but the resource selection scheme may not be efficient for feD2D requirements. Furthermore, the resource selection scheme may be inefficient compared to W-UE scheduled by eNB or R-UE. Since R-UE and W-UE have a direct connection, the scheduling resource scheme may provide UEs a certain resource allocation for each other and no blind detection would be need. More analyze and discussion is needed to determine whether or not to introduce a resource selection scheme for feD2D. So, it should be reserved FFS.
According to the above discussion on viable control and resource schemes for feD2D, it should be noticed that those schemes present different features on system complexity, scheduling efficiency, capacity of R-UE, signaling overhead, and normative effort to name a few. Based on that, we propose to continue to analyze the control and resource scheme for feD2D and provide more details.
Proposal 1: More details about control and resource scheme should be discussed according to requirement of feD2D scenarios.
3 Conclusions

In this contribution, we provide some preliminary discussions on feD2D control and resource scheme and propose the following:

Proposal 1: More details about control and resource scheme should be discussed according to requirement of feD2D scenarios.
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