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1      Introduction

New SI on further enhancements to LTE D2D for IoT and wearables were made at RAN#72 [1]. The primary objective of the study is to address power efficiency for evolved remote UE (e.g. wearable devices). In this contribution, we would like to introduce discontinuous reception over PC5. 
2      Discussion
Both RAN WG1 and WG2 can consider the possible areas to bring the power saving for the wearable devices. From RAN2 point of view, one typical option is to apply discontinuous reception (DRX) operation. 

DRX mechanisms in LTE

In LTE, DRX mechanisms are supported for both RRC connected and idle in order for power saving. Figure1 shows DRX mechanism for RRC connected (left side) and idle (right side).  For RRC connected UE, it monitors PDCCH during on duration period. If the UE does not receive any scheduling information during that period, it can sleep during remaining DRX cycle. If the UE receives a scheduling information, inactivity timer (re)starts and it can sleep during remaining DRX cycle from the moment whichever ends later [2]. For RRC idle UE, the UE attempts to receive paging in the subframe corresponding to paging frame (PF) and paging occasion (PO) calculated as defined in [3]. Normally the idle UE also performs measurement during the wake-up period and can sleep the remaining paging cycle. 
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Figure1. DRX mechanisms for RRC connected and idle UE
Introduction of DRX mechanism over PC5
Based on Rel-12/13/14 PC5 links, only the dedicated transmission resource pool can be configured in UE dedicated manner (only for connected mode UE) and from the reception point of view, the UE monitors all possible reception resource pools. This is not desirable in power efficiency aspect. In order to reduce the power consumption over PC5, one clear option is to apply some form of DRX mechanism to PC5 so that the remote UE can only monitor the necessary resources during limited period that are configured by either L2 relay UE or the eNB, as shown in Figure2. It may be achieved by several ways as per below. 

· Option1: An eNB may assign the dedicated Rx resource pool to the remote UE for the purpose of L2 relay. Since the L2 relay UE and the remote UE should be synchronized, the eNB also assigns that resource to the associated L2 relay UE as the dedicated Tx resource pool for that remote UE. Once configuration is done for both remote UE and L2 relay UE side, the remote UE only monitors the assigned dedicated Rx resource from its associated L2 relay UE and if there is no SCI/data transmission in the Rx resources, it can sleep until the next assigned Rx resource. If L2 relay UE received data to be relayed from the eNB to the remote UE, it sends data over the assigned Tx resource pool that is associated with the remote UE. 
· Option2: One of drawbacks for option1 is that it cannot work when a remote UE is in idle or out-of-coverage. In order to resolve the drawback, we may need to consider to enable the L2 relay UE to assign the dedicated Rx resource pool or DRX configuration similar to LTE connected DRX (e.g. DRX cycle, on duration timer, inactivity timer, etc.) to the remote UE. We may consider either PC5 signaling protocol option or some form of light-weighted PC5 RRC or SCI to exchange the information. The L2 relay UE may also inform the eNB of the resource pool information that is assigned to that remote UE. This option can work for all scenarios including the remote UE in idle and out-of-coverage. 

· Option3: In order to remove the need of signaling of dedicated resource pool or some form of DRX configuration, we may need to consider some form of implicit DRX configuration similar to LTE idle DRX. For instance, the wake-up timing can be derived from some defined rule (e.g. using modular by the remote UE’s source id). The DRX cycle and the wake-up period may be configured by either system information or pre-configuration. This option also can work for all scenarios including the remote UE in idle and out-of-coverage. 
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Figure-1. DRX on sidelink
[Proposal]: RAN2 is asked to introduce DRX into sidelink. 
3      Conclusions

In this contribution, the following proposal is made in order to enable remote UE power efficiency.  

[Proposal]: RAN2 is asked to introduce DRX into sidelink. 

4      Reference
[1] RP-161303
Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables
[2] 3GPP TS36.321
E-UTRA MAC protocol specification
[3] 3GPP TS36.304
E-UTRA UE procedures in idle mode
UE shall attempt paging reception
Paging cycle
subframe corresponding to PF and PO



UE shall monitor PDCCH
DRX cycle
On Duration



subframe
Rx resources for PC5
UE monitoring
UE monitoring
……
UEs' monitoring resource for PC5



