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1      Introduction

According to the latest SID for FeD2D [1], one of the primary objectives of the study is to address power efficiency for wearable devices. Based on this, we would like to introduce discontinuous reception (DRX) on PC5 for L2 UE-to-NW relaying. 
2      Discussions on Scenarios 
According to the SI [1], the remote UEs in L2 UE-to-NW relaying are mainly those wearable devices, e.g. smart watch, smart glasses, etc., which are typically with quite limited battery capability. On the other hand, the relay UE may be linked with multiple remote UEs and served for their traffic simultaneously in addition to its own service, and this can cost quite a large amount of power to function as a relay UE. Therefore, power saving is necessary for both remote UE and relay UE in L2 UE-to-NW relaying. 
In order to address the power saving issue for Remote UE and Relay UE, one candidate option is to apply discontinuous reception (DRX) operation on PC5 which enables Remote UE and/or Relay UE to only monitor the necessary resources during limited period, thus potentially reducing power consumption. So we suggest RAN2 to study DRX on PC5 for L2 UE-to-NW relaying. 
Proposal 1:  RAN2 is suggested to study DRX on PC5 for L2 UE-to-NW relaying, with potential consideration to both Remote UE and Relay UE.
From our perspective, there can be two scenarios considered for the studying of DRX on PC5, as follows.  
Scenario 1: When the Remote UE is in RRC_IDLE state
· Remote UE: Since in L2 relaying a Remote UE can only transmit/receive traffic data from/to the NW in RRC_CONNECTED state, as seen from the protocol stacks in [2], the RRC_IDLE Remote UE may need to support only paging-related and SI-related DRX on PC5, as forwarded by the Relay UE. 

· Relay UE: If linked to a RRC_IDLE Remote UE, the Relay UE (regardless its RRC state) needs to support reception on PC5 for the RRC connection setup related signaling from this Remote UE.  It is beneficial to the battery if this reception can follow a DRX cycle rather than listening continuously.
Scenario 2: When the Remote UE is in RRC_CONNECTED state
· Remote UE: The RRC_CONNECTED Remote UE may benefit from supporting DRX on PC5 for both CP and UP transmissions from the NW, as forwarded by the Relay UE.

· Relay UE: If linked to a RRC_CONNECTED Remote UE, the Relay UE (which must be RRC_CONNECTED) may benefit from supporting DRX for both CP and UP transmissions from the Remote UE. 
From the above Scenarios and corresponding analyses, we can obtain the following observations. 
Observation 1: For a Remote UE, it may need to support only paging-related and SI-related DRX on PC5, if in RRC_IDLE; whereas it may need to support DRX on PC5 for both CP and UP transmissions from the NW, if in RRC_CONNECTED.

Observation 2: For a Relay UE linked to a Remote UE, it may need to support only DRX on PC5 for RRC connection setup related signaling, if the Remote UE is in RRC_IDLE; whereas it may need to support both CP and UP transmissions from the Remote UE, if the Remote UE is in RRC_CONNECTED. 
Based on above analyses and observations, we make the following proposal. 
Proposal 2:  RAN2 is suggested to study the scenarios for DRX on PC5, by considering the scenarios discussed above. If agreeable, capture the above scenarios and the associated analyses into the TR.
3      Potential Issues for DRX on PC5 
In this section, we identify some potential issues for DRX on PC5 in L2 UE-to-NW relaying. The analyses below are mainly for PC5 DRX of the Remote UE.
3.1     Issue 1:Who configures DRX on PC5 
In order to reduce the power consumption on PC5, a Remote UE can only monitor the necessary resources during limited period by applying some kinds of DRX mechanisms. And who configures the necessary resources during limited period should be study when introducing PC5 DRX. In general, there can be three possibilities, as listed and analyzed in [2]:

1) Relay UE configures  the PC5 DRX configuration

2) eNB configures  the PC5 DRX configuration

3) PC5 DRX configuration is preconfigured

In legacy D2D, the eNB controls the resource pool configuration and performs scheduling on PC5; also, the eNB configures DRX parameters on Uu. However, in L2 relaying, the eNB may not be able to configure Remote UE directly via Uu, especially for those out of coverage Remote UEs. On the other hand, one Relay UE may serve as the relay for more than one Remote UEs, and some of these Remote UEs may be in RRC_IDLE while some others may be RRC_CONNECTED. 
Therefore, we think it may be a good choice for the Relay UE to send DRX configuration on PC5 to each of the Remote UEs it serves, considering that this may give a change for a uniform PC5 DRX design to both out-of-coverage and in-coverage Remote UEs. So we propose the follows. 
Proposal 3: The Remote UE should receive PC5 DRX configurations from the Relay UE.

As another issue, we may need to further study, whether the specific DRX parameters are configured by the Relay UE itself or actually configured by the eNB but just forwarded via the Relay UE to the Remote UE. 
Proposal 4: RAN2 is suggested to discuss whether the Relay UE itself configures specific PC5 DRX parameters or the Relay UE actually forwards the eNB’s configuration to the Remote UE.
3.2     Issue 2: How to configure DRX on PC5 
Considering that in L2 relaying the data transmitted to the Remote UE should be first received by the Relay UE, and then forwarded by the Relay UE to the Remote UE, the configuration of Remote UE’s DRX on PC5 should be configured by fully considering the DRX on Uu of the Relay UE. Otherwise, there may be some unnecessary latency which may be caused by not well coordinating the two DRX configurations (e.g. the Relay UE, on receiving data to the Remote UE, may unfortunately have to wait for the next time the Remote UE is active). 
Therefore, we propose that PC5 DRX for the Remote UE should be configured by considering Uu DRX configuration of the Relay UE
Proposal 5: PC5 DRX of the Remote UE should be configured by considering Uu DRX configuration of the Relay UE.
Further note that on PC5 there is already D2D resource pool whose configuration may have some impacts to the DRX design on PC5 [2]. So we suggest to further discuss whether PC5 DRX for the Remote UE should be designed by considering the D2D resource pool configuration 
Proposal 6: RAN2 is suggested to discuss whether PC5 DRX configuration for the Remote UE should be designed by considering D2D the resource pool configuration.
4      Conclusions

In this contribution, we discussed DRX on PC5 for L2 relaying. The observations and proposals are listed as follows  

Observation 1: For a Remote UE, it may need to support only paging-related and SI-related DRX on PC5, if in RRC_IDLE; whereas it may need to support DRX on PC5 for both CP and UP transmissions from the NW, if in RRC_CONNECTED.

Observation 2: For a Relay UE linked to a Remote UE, it may need to support only DRX on PC5 for RRC connection setup related signaling, if the Remote UE is in RRC_IDLE; whereas it may need to support both CP and UP transmissions from the Remote UE, if the Remote UE is in RRC_CONNECTED. 
Proposal 1:  RAN2 is suggested to study DRX on PC5 for L2 UE-to-NW relaying, with potential consideration to both Remote UE and Relay UE.
Proposal 2: RAN2 is suggested to study the scenarios for DRX on PC5, by considering the scenarios discussed above. If agreeable, capture the above scenarios and the associated analyses into the TR.

Proposal 3: The Remote UE should receive PC5 DRX configurations from the Relay UE.
Proposal 4: RAN2 is suggested to discuss whether the Relay UE itself configures specific PC5 DRX parameters or the Relay UE actually forwards the eNB’s configuration to the Remote UE.
Proposal 5: PC5 DRX of the Remote UE should be configured by considering Uu DRX configuration of the Relay UE.
Proposal 6: RAN2 is suggested to discuss whether PC5 DRX configuration for the Remote UE should be designed by considering D2D the resource pool configuration.
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