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1 Introduction

At the RAN1#88bis, the following agreement on resource allocation was reached [1]:
The following enhancements for sidelink unicast communication are studied further: 
· eNB controlled resource allocation and configuration for communication between Relay and Remote UE
· eNB decision on resource allocation is relayed to Remote UE by Relay UE

· Relay UE assisted resource allocation and configuration under eNB control

· Remote UE assisted resource allocation
In addition, resource configuration considering the pool structure of SA and data was discussed, with the following agreement:
Three sidelink resource configuration options are further analyzed

· TDM between PSCCH / PSSCH from UE and system perspective (Similar to R12)

· FDM between PSCCH / PSSCH from UE and system perspective (Similar to R14)

· FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective

In our previous contribution [2], we discussed the general principles of resource allocation. In this contribution, we focus on the details of eNB-controlled and Relay UE-assisted resource allocation. In addition, multiplexing of PSCCH and PSSCH is discussed.
2 Discussion
2.1 Resource allocation

Among the three kinds of resource allocation mechanisms mentioned above, the first two:  eNB controlled resource allocation & configuration forwarded by relay UE, and relay UE assisted resource allocation & configuration are the most important. For remote UE-assisted resource allocation, in case of random resource selection by the remote UE, there will be a high collision rate, thus the sidelink unicast communication will not be very efficient. For resource allocated by either an eNB or a relay UE according to remote UE’s channel information reporting, it can be covered by eNB controlled resource allocation & configuration.
Proposal 1: Remote UE assisted resource allocation is deprioritized.
For eNB controlled resource allocation & configuration mechanism, resource allocation for sidelink communication between remote UE and relay UE is fully controlled by eNB. The relay UE forwards the related signaling originally occurring between the remote UE and the eNB. Figure 1 illustrates an example procedure of signaling from the eNB to a remote UE through a relay UE, where PSCCH is reused to carry control information for the remote UE. 
The relay UE assisted resource allocation & configuration mechanism implies that the relay UE can schedule the resources to be used by remote UEs. The resources come from a resource pool configured by eNB. An example is illustrated in Figure 2. It is similar to Figure 1, except that resource allocation on sidelink is performed by the relay UE. 
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Figure 1 Example of eNB controlled resource allocation
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Figure 2 Example of relay UE assisted resource allocation
For both eNB controlled resource allocation and relay UE assisted resource allocation, the PSCCH is reused to carry the SCI for the remote UE. For the existing sidelink, the SCI carries the control information for transmitting UE and is used by receiving UEs to decode the incoming signals. For the relay scenario, enhancements for SCI need to be considered: for example, it is possible for the relay UE to control the transmissions of the remote UEs. Thus, the SCI needs to carry the control information for the receiving UEs ( the remote UEs in Figure 1 and Figure 2). In addition, solutions to differentiate these two kinds of SCIs should be studied.
Proposal 2: Enhancements for SCI are studied in order to improve resource allocation.
2.2 Resource configuration
For R12 D2D, TDM based multiplexing between PSCCH and PSSCH was adopted in order to avoid unnecessary decoding of data. However, TDM multiplexing between PSCCH and PSSCH resource pools require having the receiving UE awake until it finishes the PSSCH detection. This is suboptimal for power consumption, and is especially a concern for low energy remote UEs. 
FDM based multiplexing between PSCCH and PSSCH is supported for V2X. The SA and data for the same transmission are transmitted in the same subframe, which is beneficial for power saving since the receiving UE can turn to sleep once it detects its signals. Furthermore, channelization based resource pool configuration can be reused to support bandwidth limited remote UEs. Hence FDM multiplexing between PSCCH and PSSCH resource pools is preferred. 
Since there is a possibility that a relay UE may transmit SA without data or a remote UE transmit data without SA, TDM based resource multiplexing between SA and data from UE perspective should be supported in order to avoid resource overlapping (collision) or resource wasting in the related subframes transmitting such kind of SA or data. 
Proposal 3: 
· From the system perspective, FDM between PSCCH / PSSCH is supported

· From the UE perspective, TDM between PSCCH / PSSCH is supported

3 Conclusions
We discuss the options for resource allocation and configuration and make the following proposals:
Proposal 1: Remote UE assisted resource allocation is deprioritized.
Proposal 2: Enhancements for SCI are studied in order to improve resource allocation.
Proposal 3: 
· From the system perspective, FDM between PSCCH / PSSCH is supported

· From the UE perspective, TDM between PSCCH / PSSCH is supported

References

[1] Draft_Minutes_report_RAN1#88B_v010, Spokane, USA, April 3-7, 2017.
[2] R1-1704308, Huawei, HiSilicon, ‘Discussion on enhancement on communication’, Spokane, USA, Apr. 3-7, 2017
_1554663420.vsd
ACK/NACK


Relay UE


eNB


Remote UE


Feedback


Forward resource allocation
In PSCCH


...


...


Data


Feedback


SR


SR


Resource allocation



_1554664664.vsd
ACK/NACK


Relay UE


eNB


Remote UE


Resource allocation
In PSCCH


Data


Feedback


SR


Resource pool configuration


...



