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1 Introduction
In the 3GPP RAN1 #89 meeting, feD2D communication and UE-to-NW relaying aspects were discussed [1]. For sidelink resource allocation and configuration, the following agreements and conclusion were made.

Agreement

· At least TDM multiplexing between PSCCH and PSSCH is supported from both the Relay and Remote UE transmission perspective.
Conclusion
· Continue discussion including the impact on specification and possibility to reuse R12-R14 sidelink resource pool configurations
Agreement

· Relay UE can control sidelink radio-resources used for transmission and reception by Remote UEs within sidelink resource pools which are configured by eNB

· FFS control signaling details
Agreement

· Sidelink SPS is studied in RAN1, and following enhancements are considered:

· eNB schedules sidelink SPS via relay UE forwarding for the remote UE linked with the relay UE.

· eNB schedules sidelink SPS for the remote UE linked with the relay UE.

· Relay UE schedules sidelink SPS for the remote UE linked with the relay UE.
Agreement
· For Relay UE assisted resource allocation, the following control signaling options are considered

· SCI

· Higher layer signaling (e.g. MAC CE)

· Companies are encouraged to provide more details on control signaling enhancements at RAN1#90

For sidelink resource pool configuration, multiplexing between PSCCH and PSSCH was studied. The impact of specification and feasibility of reusing existing specification should be studied further. For relay assisted resource allocation, control signaling details and signaling method need to be further studied.

In this contribution, we discuss the specification impact of sidelink resource pool configuration and control signaling of relay assisted resource allocation.
2 Discussion
2.1 Resource pool configurations
In the previous meeting, three sidelink resource configuration options were studied as shown below. According to the agreement in the previous meeting and the outcome of our feasibility study [2], we focus on (1) and (3) for further study.
Sidelink resource configuration options
(1) TDM between PSCCH / PSSCH from UE and system perspective (Similar to R12)
(2) FDM between PSCCH / PSSCH from UE and system perspective (Similar to R14)
(3) FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective
TDM between PSCCH / PSSCH from UE and system perspective
It can be possible to support TDM configuration by reusing the existing Rel-12 D2D specification without large specification impacts. A narrow band resource pool configuration (e.g., 6PRB/1PRB bandwidth) can be realised by reusing the resource pool configuration in Rel-12 D2D. However some enhancements and modifications are still necessary to realise TDM configuration for feD2D.

In feD2D, since remote UEs can be assumed to be wearable and IoT devices, power consumption should be minimized. One difference between feD2D and Rel-12 D2D is that the sidelink communication is based on unicast communication. The HD issue where a UE cannot receive a signal when the UE is transmitting can be solved by sidelink coordination from the eNB or relay UE. Therefore mechanisms regarding HD mitigation in Rel-12 D2D would not be needed any more in feD2D. To enhance power consumption minimisation of remote UEs, power efficient sidelink communication should be introduced by modifying and enhancing Rel-12 D2D sidelink communication. For example, repetition transmission is supported in Rel-12 D2D. Such repetition is basically not needed in feD2D if ARQ is supported in the sidelink.
In addition, the flexibility of resource utilization is expected to be enhanced. In feD2D, it is assumed that multiple NB(Narrow Band) resource pools are configured. However such multiple NB resource pool configurations will lead to fragmentation of resources. To mitigate this issue, it would be necessary to introduce cross NB pool resource allocation, which enables the eNB or relay UEs to use allocated resources with a flexible manner as shown in the Figure 1.
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Figure 1
 Cross NB pool resource allocation
Proposal 1: Power efficient sidelink communication should be introduced by modifying and enhancing Rel-12 D2D sidelink communication.
Proposal 2: Cross NB pool resource allocation is beneficial to mitigate fragmentation of resources.
FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective
In the Rel-14 V2V work, sub-channel based resource pool configuration is specified. The same resource pool configuration can be reused for feD2D with some modifications to support 1PRB sub-channel configuration. For TDM of PSCCH / PSSCH from the UE perspective, time offset between PSCCH and PSSCH can be introduced.

From the FDM configuration perspective, the PSCCH monitoring effort of remote UEs should be minimized. There can be some ways to mitigate this issue. One possible way is to apply DRX for remote UEs and the DRX parameters would be configured by either the relay UE or eNB. The other way would be to apply remote UE specific RX resource pools for remote UEs. It would be possible to allocate such remote UEs specific Rx resource pools by the relay UE within the allocated resource pool assigned by the eNB. 
Proposal 3: A mechanism to mitigate PSCCH monitoring effort of remote UEs should be introduced for FDM multiplexing between PSCCH and PSSCH.
2.2 Control signaling of relay assisted resource allocation
In relay assisted resource allocation, the relay UE can control sidelink radio-resources used for transmission and reception by Remote UEs within sidelink resource pools which are configured by the eNB. Since this resource allocation was not supported in Rel-12\13 D2D, new control signalling and signalling options should be studied.

For control signalling, the following candidates can be considered in addition to existing control signaling for relay assisted resource allocation. In addition to the contents of signalling, signalling options are also considered as shown below.
· Sidelink scheduling request

· This is used by the remote UE to request a SL grant from the relay UE. It can also be used for eNB indirect resource allocation. It is assumed that this request is signaled via the SCI.

· Sidelink scheduling grant

· The relay UE provides a sidelink scheduling grant to the remote UE so that the remote UE can use the proper resources for transmission. This signalling can also be used for eNB indirect resource allocation. It is assumed that this grant is signaled via the SCI.

· Sidelink feedback information

· Decoding status, information on SL transmission parameters and SL measurements are assumed as SL feedback information. This information would also be used for eNB resource allocation. It is assumed that feedbacks are signaled via the SCI and/or higher layer signalling.
· Signalling to mitigate HD issue
· Since feD2D is unicast communication, the HD issue can be solved if the sidelink is coordinated by the relay UE or eNB. This signalling regards how to coordinate the sidelink. One possible way is to use sidelink scheduling. In this case, the sidelink scheduling grant is used. The other option is to use SL DL/UL configuration by the relay UE or eNB. The relay UE can only transmit on the SL DL and remote UEs can only transmit on the SL UL. For this option, higher layer signaling can be used.

· Signalling to mitigate receiver power consumption of remote UEs

· DRX or remote UE specific RX resource pools are considered. These can be configured either by the eNB or relay UE. Higher layer signalling can be used.
Proposal 4: The following control signalling can be supported for relay UE assisted resource allocation.

· Sidelink scheduling request
· Sidelink scheduling grant
· Sidelink feedback information
· Signalling to mitigate HD issue
· Signalling to mitigate receiver power consumption of remote UEs
3 Summary
In this contribution, the following proposals are made:
Proposal 1: Power efficient sidelink communication should be introduced by modifying and enhancing Rel-12 D2D sidelink communication.
Proposal 2: Cross NB pool resource allocation is beneficial to mitigate fragmentation of resources.
Proposal 3: A mechanism to mitigate PSCCH monitoring effort of remote UEs should be introduced for FDM multiplexing between PSCCH and PSSCH.
Proposal 4: The following control signalling can be supported for relay UE assisted resource allocation.

•
Sidelink scheduling request

•
Sidelink scheduling grant

•
Sidelink feedback information

•
Signalling to mitigate HD issue

•
Signalling to mitigate receiver power consumption of remote UEs
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