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1
Introduction
In this contribution we discuss physical layer design enhancements for further enhancements to LTE D2D communication for wearables, IoT and relaying. The contribution is structured as follows.

· Section 2 discusses the proposals.
· Section 3 concludes the contribution.

 2         Physical Layer Design 
The aim of the study item is to improve the performance of LTE D2D link. One important aspect that can be improved is reliability of the link. LTE sidelink current only supports broadcast at the physical layer. Since relaying needs only unicast an obvious way to improve reliability is to introduce physical layer Acks. However the time allocated to the study item in RAN1 is limited. Therefore a simple way to improve reliability is to introduce the Acks at RLC level by introducing RLC AM mode.
Proposal 1: Introduce RLC AM mode on the LTE D2D sidelink to improve the reliability of sidelink relaying.
Another issue that has to be addressed is to conserve the power of remote UEs. This can be done by introducing DRX mode between relay and remote UE. This will reduce the amount of time that a remote UE needs to stay awake. The DRX mode can be autonomously controlled by the relay UE or can be set by the eNodeB.
[image: image1.png]


Proposal 2: A DRX mode between the relay and remote UE should be introduced to conserve power of the remote UE. The relay UE can set the parameters for the DRX mode autonomously or can follow the parameters given to it by the eNodeB.
Figure 1: Release 14 SA (PSCCH) and Data (PSSCH) channel structure
Another way to reduce the amount of time a remote UE remains awake is to use the PSCCH and PSSCH channel structure from Release 14 rather than the structure defined in Release 12. The Release 14 structure as shown in Figure 1 allows the PSCCH and PSSCH to be on the same subframe. This will reduce the amount of time a remote UE needs to remain awake since the UE. In Release 12 a UE will need to be awake for longer time since after it reads a PSCCH it has to be awake for a whole PSCCH period to receive the associated PSSCH.
Proposal 3: Use the Release 14 same subframe PSCCH and PSSCH channel structure defined in Release 14 to save power at remote UE.

Our final proposal is related to UE complexity at the remote UE. D2D can add additional complexity at the UE by requiring it to receive on the uplink spectrum. Note that legacy UEs only transmit on the uplink spectrum. This can be reduced by using a unidirectional relaying architecture. In the unidirectional relaying architecture a UE will receive using downlink directly from the eNodeB but will transmit on the uplink using a relay. This is illustrated in Figure 2. We note that UEs are typically uplink limited instead of being downlink limited. 

Proposal 4: Support unidirectional relays to reduce remote UE complexity. The remote can receive downlink directly and can relay on the uplink using the relay UE.

Figure 2: Unidirectional relaying 
3
Conclusion 

In this contribution discussed physical layer design for further enhancement for LTE D2D. We made the following proposals.

Proposal 1: Introduce RLC AM mode on the LTE D2D sidelink to improve the reliability of sidelink relaying.
Proposal 2: A DRX mode between the relay and remote UE should be introduced to conserve power of the remote UE. The relay UE can set the parameters for the DRX mode autonomously or can follow the parameters given to it by the eNodeB.

Proposal 3: Use the Release 14 same subframe PSCCH and PSSCH channel structure defined in Release 14 to save power at remote UE.

Proposal 4: Support unidirectional relays to reduce remote UE complexity. The remote can receive downlink directly and can relay on the uplink using the relay UE.
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