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Introduction
The Release-17 NR sidelink enhancement work item was initially approved in Dec. 2019 [1]. The work item descriptions (WID) were updated in [2]. 

One of the objectives of NR sidelink enhancement work item is resource allocation enhancement. Two aspects of resource allocation enhancement are considered: 1). specify resource allocation to reduce power consumption of the UEs; 2). study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR. 

In this contribution, we discuss the second aspect of resource allocation enhancement, i.e., enhancements in mode 2 for enhanced reliability and reduced latency.
Discussion
In NR V2X study item phase, the mode 2 resource allocation schemes were explored. Four resource allocated schemes, named as mode 2(a), 2(b), 2(c) and 2(d) were identified and examined (cf. [3]). Mode 2(a) inherits the legacy LTE V2X resource allocation scheme. It includes sidelink sensing and resource selection procedures. The sidelink sensing is composed of sidelink control information decoding and sidelink measurements. This mode was adopted for NR Release-16 V2X. 

Mode 2(b) focuses on additional assistance information for resource selection. The study covers which assistance information is used and how it is acquired, which UE sends assistance information, how to deliver assistance information, and how assistance information is taken into account in determining sidelink resource for transmission. Note that mode 2(b) is not supported as a standalone sidelink resource allocation mode. 

Mode 2(c) assumes sidelink transmission pattern is (pre)configured per resource pool. If a UE is configured with a single sidelink transmission pattern, then it does not perform sensing operations and directly applies the configured sidelink transmission pattern. If a UE is configured with multiple sidelink transmission patterns, then it may apply sensing to determine a single sidelink transmission pattern. 

Mode 2(d) is mainly targeted to group-based sidelink communication. A gNB may provide individual resource pool configurations, in terms of high layer signaling, to each group member through a scheduling UE. No direct connection is required between each group member and gNB.

According to Release-17 sidelink enhancement WID [2], the mode 2(b) type of resource allocation scheme will be explored. Since mode 2(b) is not a standalone sidelink resource allocation mode, it is natural to build it on top of mode 2(a), since the latter has already been supported in NR sidelink.
Sidelink unicast, sidelink groupcast and sidelink broadcast are all supported in NR V2X. In sidelink broadcast, receiver UEs are around the transmitter UE in all directions with various distances. Hence, the assistance information collected from one UE may not fit for all receiver UEs. Furthermore, the sidelink feedback is not supported for broadcast. Hence, we think the inter-UE coordination is only suitable for sidelink unicast or groupcast. 

Proposal 1: Consider the inter-UE coordination for sidelink unicast and sidelink groupcast.

Assume a transmitter UE performs the sensing and resource selection operations, based on Release-16 V2X schemes. The sensing results are associated with transmitter UE’s location. 

The assistance information is aimed to provide additional sensing results, preferably at different locations, to help transmitter UE to select sidelink transmission resources with less collision probability and lower interference level. In sidelink unicast or groupcast, only a small number of UEs needs to receive sidelink data. 

Hence, it is preferred that a receiver UE sends the assistance information to transmitter UE. This helps transmitter UE to efficiently select sidelink resources for a more reliable sidelink transmission. 

Proposal 2: Consider the assistance information is from receiver UE to transmitter UE.

The assistance information provided by a receiver UE is based on its sensing results. For example, a receiver UE detects some resources reserved by its neighbor UE, then indicates it in the assistance information sent to transmitter UE. 

The assistance information provided by a receiver UE is also based on its own scheduling information. For example, a receiver UE may already have some scheduled sidelink transmissions. The slots for receiver UE’s sidelink transmissions are not suitable for its sidelink reception, due to the half-duplex constraints. A receiver UE indicates its scheduling information in the assistance information sent to transmitter UE.

Proposal 3: The assistance information is acquired based on receiver UE’s sensing results and/or based on receiver UE’s own scheduling. 

The assistance information sent from receiver UE to transmitter UE may include the resource feasibility at the receiver UE, which incorporate receiver UE’s sensing results and sidelink scheduling. Transmitter UE may perform resource selection or reselection operations, based on the resource feasibility assistance information. 

Proposal 4: Depending on received assistance information, transmitter UE selects or reselects the resources for sidelink transmissions.
              
Conclusion
In this contribution, we provided our views on mode 2 resource allocation with inter-UE coordination. Our proposals are as follows: 

Proposal 1: Consider the inter-UE coordination for sidelink unicast and sidelink groupcast.

Proposal 2: Consider the assistance information is from receiver UE to transmitter UE.

Proposal 3: The assistance information is acquired based on receiver UE’s sensing results and/or based on receiver UE’s own scheduling. 

Proposal 4: Depending on received assistance information, transmitter UE selects or reselects the resources for sidelink transmissions.
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