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1   Introduction
In RAN#71 meeting, the SI named “Further Enhancements LTE Device to Device, UE to Network Relays for IoT and Wearables” was agreed. The primary objective of the study is to address power efficiency for evolved Remote UEs (e.g. wearable devices). In this contribution, we will analyze the power efficiency issues of evolved remote UE and discuss the potential enhancements for power saving.
2   Discussion
In R12 and R13, the standardization of sidelink communication focused on the public safety use cases. It is generally assumed that the public safety UEs are equipped with multiple Rx/Tx RF chain. No special concern has been given on its cost and power efficiency. However, IoT and wearable devices are characterized by low complexity and high battery life. It is necessary to investigate the R12/R13 sidelink communication design and study the potential enhancements to support power efficiency requirements of IoT and wearable devices. In this section, we discuss the initial considerations on power saving for evolved remote UE as follows:
· Reduction of repetition times
According to feD2D SI [1], it is regarded that relaying can enable significant power savings for evolved remote UEs. This is especially true for enhanced coverage scenarios since the traffic forwarding of evolved relay UE may greatly reduce the repetition times of evolved remote UE’s Uu data transmission. However, it is not clear if the repetitions could be totally eliminated. Suppose the NB-IoT UE is deployed in the deep coverage and discovers a evolved relay UE for data forwarding, the repetition times may be still necessary for sidelink communication but with a less number. 
It is worth noting that aforementioned power saving is not significant for the in coverage evolved remote UE. As we know, the Uu transmission for in coverage evolved remote UE does not require repetitions. Hence, it is necessary to look for other power saving ways for in coverage evolved remote UE. 
Observation 1: For the enhanced coverage evolved remote UE, the power saving could be realized through the reduction of repetition times by the aid of relaying. However, this does not apply to the in coverage evolved remote UE since its Uu transmission does not require repetitions.
· Sidelink transmission power control
In R12, open loop transmission power control (TPC) mechanism similar to WAN is introduced for sidelink communication. The fundamental idea is to restrict the transmission power of sidelink communication so that the UL WAN reception of eNB is not interfered by the sidelink communication. Based on the R12 TPC mechanism, the actual transmission power for the Uu transmission with eNB and sidelink transmission with relay are almost the same for a specific remote UE. It means that even if the cell edge evolved remote UE finds an evolved relay UE nearby for data forwarding, it still needs to transmit the sidelink data to evolved relay UE with high transmission power. However, since the evolved remote UE is close to the evolved relay UE, a relatively low transmission power is expected for the sidelink communication. Based on the above observation, it is suggested to enhance the sidelink TPC mechanism for the purpose of power efficiency.
Observation 2: Based on the R12 sidelink TPC mechanism, the actual transmission power for the Uu transmission with eNB and sidelink transmission with relay are almost the same for a specific remote UE. Hence, the in coverage evolved remote UE can not benefit from the relaying from the perspective of power efficiency.
Proposal 1: The sidelink TPC mechanism should be enhanced for the purpose of power efficiency.
· Discontinuous reception
LTE supports Discontinuous reception (DRX) for UE in order to conserve UE power. UE/eNB may initiate the DRX mode when there is no packet to be sent or received. During this mode, the UE does not listen to the DL all the time, but wakes up only periodically to listen to the DL transmissions from eNB. When UE is not listening to the DL transmission, most of its circuitry is turned off. In this way, lower UE power consumption is achieved and the battery life of UE is extended. 
When it comes to the sidelink communication, according to the R13, once the PC5 direct link between remote UE and relay UE is setup, the PC5 link is maintained until the remote UE/relay UE explicitly release the link or detect the non-responsive peer UE [2]. During this period, the remote UE continues to monitor the PC5 direct link for the potential relaying packet. Suppose the MT traffic arrives occasionally, it is not necessary for the remote UE to monitor the PC5 direct link all the time. Instead, the remote UE may negotiate with the relay UE for discontinuous reception on the PC5 link. In this way, the power consumption on the PC5 link monitoring could be reduced.
Proposal 2: RAN2 is suggested to consider the sidelink DRX mechanism.
3   Conclusion
In this contribution, we analyzed the power efficiency issues of evolved remote UE and discussed the potential enhancements for power saving. And we have the following observations and proposals:
Observation 1: For the enhanced coverage evolved remote UE, the power saving could be realized through the reduction of repetition times by the aid of relaying. However, this does not apply to the in coverage evolved remote UE since its Uu transmission does not require repetitions.
Observation 2: Based on the R12 sidelink TPC mechanism, the actual transmission power for the Uu transmission with eNB and sidelink transmission with relay are almost the same for a specific remote UE. Hence, the in coverage evolved remote UE can not benefit from the relaying from the perspective of power efficiency.
Proposal 1: The sidelink TPC mechanism should be enhanced for the purpose of power efficiency.
Proposal 2: RAN2 is suggested to consider the sidelink DRX mechanism.
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