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1 Introduction

At RAN1#88b meeting, the following agreement [1] for sidelink power control was reached:
Agreement
· Sidelink power control taking into account propagation characteristics between Relay UE and Remote UE is further studied
· Propagation characteristics can include sidelink pathloss, received signal quality, interference level etc.
· FFS details of sidelink power control operation
In this contribution, the sidelink power efficiency for feD2D including power control and power saving is discussed, and some potential solutions are described.
2 Discussion
2.1 Consideration on power efficiency
For FeD2D, two aspects can be considered for power efficiency: power control and power saving. 
Power control

For sidelink transmission Mode1 & 2, the transmission power control is based on the path loss between the eNB and the UE. The sidelink power control was designed to reduce the potential interference on the uplink Uu link. For wearable use case and for relaying, especially with for unicast scenarios, power control can be introduced along with a link adaptation mechanism. To further reduce the transmission power, enhancement for both Remote UE and Relay UE can be studied. For wearable use case, the relative distance between Remote UE and Relay UE is small (e.g. several meters) and relatively static. For sidelink IoT case, distances are longer, and the D2D power control mechanism can be taken as a baseline to improve upon. However further coverage enhancement mechanisms should also be taken into consideration. Three options can be considered to enhance the power control mechanism for sidelink, especially for coverage limited wearable use case:

· Option 1: Configurable maximum sidelink transmission power. The eNB configures the sidelink group (e.g. one Relay UE can communicate with a group of remote UEs) maximum transmission power both for remote UE and relay UE. This method is simple but not optimal since it does not take into account the path loss between Relay UE and Remote UE.
· Option 2: Sidelink path loss based power control. This option would perform better than option 1 but would increase the remote UE complexity since the remote UE needs to measure the pathloss. Further optimizations could be considered, such as letting the relay UE do the measurement. For example, the relay UE can indicate the sidelink pathloss to the remote UE to reduce the remote UE complexity.
· Option 3: The Relay UE determines the sidelink transmission power and indicates the transmission power information to the Remote UE. The Relay UE can perform some measurements to determine the proper transmission power between the relay and the remote UE pair. This option is simpler than option 2 and does not require increasing the complexity of the remote UE, while performing as well as option 2. To support this option, a remote UE transmission power indication information should be indicated to the relay UE. Or some sidelink specific signal/channel can be transmitted by the remote UE to support the relay sidelink pathloss measurement. 
Proposal 1: The existing sidelink power control mechanism is enhanced to improve both the relay UE and remote UE power efficiency
· Remote UE complexity needs to remain low. 
Power saving

Power consumption efficiency is an important design constraint for FeD2D communications. This applies both for remote UEs in wearable scenario and for relay UEs in IoT scenario. For the IoT scenario, the UEs have limited resources, in terms of computational capacity, battery, etc. Power consumption for feD2D can be considered from the following two aspects:

Power saving for remote UE
For wearable devices acting as remote UEs being relayed by smart phones to access the network, having the shortest possible range can save a lot of power. Thus, when there are many smart phones that could act as potential relay UEs, the wearable device should select the nearest relay UE or the best capacity UE or the relay UE with best channel quality in order to minimize power consumption. Hence the criteria and procedure for relay UE selection should be studied. Furthermore, Wake-Up Signal (WUS) or Go-To-Sleep Signal (GTSS) which has been discussed in our companion efeMTC contribution [2] can also be considered as some candidate solution to control the remote UE wake up duration to reduce the power consumption.  For WUS or GTSS, both the eNB and relay UE can manage/transmit these signals. 
Power saving for relay UE
Relay UEs are used to forward data for wearable device or massive IoT devices. The number of connections differs greatly in these two cases. For a massive number of IoT connections, there is a significant burden on the relay UE to manage and setup a large number of connections. Thus, if the relay UE is a smart phone, it could determine the number of connected remote devices according to its battery life and UE capacity. In addition, the relay UE could also select the remote devices to relay data according to the different priority levels of remote devices.
Additionally, sidelink-DRX mechanism can be can be studied for sidelink communication to further reduce the both the relay and remote UEs power consumption. 
Proposal 2: Power saving mechanism can be introduced both for remote and relay UE e.g. WUS or sidelink-DRX.
3 Conclusion

In this contribution, power efficiency for FeD2D is discussed. Based on the discussion and analysis, we have the following proposals:
Proposal 1: The existing sidelink power control mechanism is enhanced to improve both the relay UE and remote UE power efficiency
· Remote UE complexity needs to remain low. 

Proposal 2: Power saving mechanism can be introduced both for remote and relay UE e.g. WUS or sidelink-DRX.
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