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1.
Introduction
This contribution is motivated by the following agreements in 3GPP RAN1#88b [1].
Agreement
· 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 
Agreement
· No new sidelink physical channel to be introduced solely to provide feedback
· Piggyback in existing channels is not precluded
· Study the following feedback information to be exchanged between the receiving and transmitting UEs for sidelink link adaptation
· Decoding status, taking into account the impacts on complexity and Remote UE power consumption
· Adaptation of MCS, number of (re)transmissions and resource for transmission
· FFS on sidelink CSI feedback
· SL measurements e.g. SL-RSSI/RSRP/RSRQ. FFS on details.
To carry feedback information through Release 12/13 sidelink physical channels, a critical challenge is that only a receiver ID (which can be a group ID signalled from L2) is carried in each transmission as the destination of this transmission. In this case, when a UE receives a sidelink transmission burst, the UE first checks whether the carried ID inserted in a transmission burst (referred as destination ID of this transmission) aligns with its own (group) ID. If the destination ID in a transmission burst aligns with a UE’s (group) ID, then this UE should proceed to the following reception procedure; otherwise, this sidelink transmission burst is rejected from a UE. Therefore, a destination ID in Release 12/13 sidelink physical channels facilitates a receiver to reject unwanted signals. Nevertheless, only a destination ID may not be sufficient if feedback information is desired in sidelink unicast communications. When a UE receives a sidelink transmission burst, this receiver UE may not be aware of who is the transmitter UE of this transmission. As a result, a receiver UE may not provide decoding status, CSI feedback, or sidelink measurement result to a transmitter UE. In this contribution, potential mechanisms for a sidelink receiver UE to be aware of a transmitter UE so as to facilitate information feedback in sidelink unicast communication are discussed.

2. In-Coverage Scenario
If Mode 1 resource access is adopted in the in-coverage scenario where all UEs are under the network coverage of an eNB, then an eNB is able to configure resources for unicast sidelink communication. In this case, when a transmitter UE wishes to perform sidelink transmission to another UE, this transmitter UE may request resources for sidelink transmission from a eNB, and if this resource request is granted, then an eNB informs both a transmitter UE and a receiver UE the location of resources for sidelink transmission. When a receiver UE wishes to perform sidelink feedback transmission (such as decoding status), a receiver UE may need to know who is the transmitter UE.

· Since an eNB is aware of a transmitter UE and a receiver UE for a sidelink transmission using Mode 1, an eNB is able to inform a sidelink receiver UE about the ID of the corresponding sidelink transmitter UE through the Uu interface, as illustrated in Fig. 1. Please note that such a transmitter UE ID can be the sidelink UE (group) ID adopted in Release 12/13, and whether a new ID format should be designed can be FFS. When a sidelink receiver UE knows the ID of the corresponding transmitter UE, if this sidelink receiver UE wishes to perform feedback sidelink transmission, this receiver UE is able to insert this transmitter UE ID into the field of the destination (group) ID of a sidelink transmission burst through existing sidelink physical channel(s).  In this case, when a sidelink transmitter UE receives a feedback sidelink transmission burst, this sidelink transmitter UE may not reject this feedback sidelink transmission burst by checking the destination ID of this feedback transmission burst. We referred a transmitter UE ID as explicit knowledge of a sidelink transmitter UE.      
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Fig. 1: Resource Access of of SL feedback transmission in in-coverage scenario. 

Proposal 1: The knowledge of a sidelink transmitter UE ID may facilitate a sidelink receiver UE to successfully provide feedback information to a sidelink transmitter UE. Such an ID can be the group ID adopted by L1 and L2 in Release 12/13.
Proposal 2: In the in-coverage scenario using Mode 1, an eNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link.  

If Mode 2 resource access is adopted in the in-coverage scenario, a sidelink transmitter is able to on its own select resources from a configured resource pool(s) by an eNB to perform sidelink transmission. To perform sidelink feedback transmission, a sidelink receiver may also be able to select resources on its own from a configured resource pool(s). In this case, explicit knowledge of a sidelink transmitter UE may be required for a sidelink feedback transmission.
Observation 1: If Mode 2 is adopted for sidelink feedback transmission, then explicit knowledge of a sidelink transmitter UE may be required.  
3.
Partial-Coverage Scenario
In the partial-coverage scenario, there could be two possible cases: 1) a sidelink transmitter UE is in-coverage while the corresponding sidelink receiver UE is out-of-coverage, and 2) a sidelink receiver UE is in-coverage while the corresponding sidelink transmitter UE is out-of-coverage. 

· A sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage. However, since a sidelink receiver UE is out-of-coverage, an eNB may not provide a sidelink transmitter UE ID to a sidelink receiver through the Uu interface. As a result, a sidelink transmitter UE may provide its own ID (e.g., along with the forward sidelink transmission) to a sidelink receiver UE. Once the transmitter UE ID is obtained, a sidelink receiver UE can perform feedback transmission in Mode 1 or Mode 2 through using a sidelink transmitter ID as the destination ID, as illustrated in Fig. 2(a).       

· A sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage. In this case, an eNB is able to configure resources for sidelink transmission, and an eNB may inform the resource configuration to an in-coverage sidelink receiver UE and this receiver UE can relay the resource configuration to an out-of-coverage sidelink transmitter UE. For this purpose, an eNB may provide a sidelink transmitter ID to a sidelink receiver UE, such that a sidelink receiver UE is able to relay resource configuration information to s sidelink transmission.  Since a sidelink receiver UE may already know the ID of a transmitter (in order to relay the resource configuration of sidelink transmission), this transmitter ID can be inserted in the field of designation ID for feedback transmission, as illustrated in Fig. 2(b).
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Fig. 2: Resource Access of SL feedback transmission in partial-coverage scenario.

Proposal 3: When a sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage, an in-coverage transmitter UE may provide its own ID along with a sidelink transmitter burst to the corresponding sidelink receiver UE.

Proposal 4: When a sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage, an eNB may provide a sidelink transmitter ID to a sidelink receiver UE through Uu interface.

4.
Out-of-Coverage Scenario
In the out-of-coverage scenario, only Mode 2 resource access is available. In Mode 2, a UE chooses resources on its own to launch a sidelink transmission, explicit knowledge of a sidelink transmitter UE seems a straightforward alternative. When a sidelink transmitter UE launches a sidelink transmission at randomly selected resources, this transmitter UE also transmits its own ID to the corresponding sidelink receiver UE. When a sidelink receiver UE detects a sidelink transmission burst and the ID of a transmitter UE, this receiver UE is able to perform feedback transmission using Mode 2 resource access, and insert the transmitter UE ID into the field of the destination ID in feedback transmission, as illustrated in Fig. 3. In this case, the transmitter UE is able to identify this feedback transmission. 
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Fig. 3: Resource Access of SL feedback transmission in out-of-coverage scenario.
Proposal 5: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver ID. 
5.
Conclusion
In summary, in the contribution, the following proposals and observations for feedback transmission in unicast sidelink communication are provided. 
Proposal 1: The knowledge of a sidelink transmitter UE ID may facilitate a sidelink receiver UE to successfully provide feedback information to a sidelink transmitter UE. Such an ID can be the group ID adopted by L1 and L2 in Release 12/13.

Proposal 2: In the in-coverage scenario using Mode 1, an eNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link.  

Observation 1: If Mode 2 is adopted for sidelink feedback transmission, then explicit knowledge of a sidelink transmitter UE may be required.    

Proposal 3: When a sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage, an in-coverage transmitter UE may provide its own ID along with a sidelink transmitter burst to the corresponding sidelink receiver UE.

Proposal 4: When a sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage, an eNB may provide a sidelink transmitter ID to a sidelink receiver UE through Uu interface.

Proposal 5: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver ID.
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