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1 Introduction
[bookmark: _Hlk505938201]At RAN#80 meeting, new Study Item on NR V2X was approved [1]. The scope for NR V2X includes the following objectives:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
Study sidelink resource allocation mechanism (also including objective 3)
In the RAN1 #95 meeting, the following agreements are made towards sidelink resource allocation for NR V2X:
Agreements:
Mode-2(b) to be studied as a functionality that can be a part of Mode-2(a)(c)(d) operation, when one UE assists sidelink resource selection for other UE(s)
[bookmark: _Hlk534302702]Note: Mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode
In this contribution, we will further discuss resource allocation mechanism for NR V2X mode 2.
2 [bookmark: _Hlk521077063]Discussion on Mode 2 resource allocation for NR V2X
Mode-2(a) resource allocation is similar to LTE mode 4 and UE decides the sidelink resource allocation itself within the configured resource pool. “Sensing and SPS” mechanism is applied to LTE mode 4 which has strong correlation with the traffic mode. LTE V2X focuses on basic requirements and is sufficient for basic road safety service, mostly periodic traffic with fixed packet size is assumed. However, some advanced use cases are defined in NR V2X such as vehicles platooning, extended sensors, advanced driving and remote driving which may require aperiodic/periodic transmission with various packet size. Therefore, changes in traffic mode should be considered in mode-2(a) sidelink resource allocation design, e.g. the time duration for sensing and different scheduling mechanism such as SPS/dynamic scheduling/multi-slot scheduling.
[bookmark: _Hlk528600067]Moreover, the communication distance could be 2.5 times of the vehicle speed and thus could reach hundreds of meters scale. “Hidden nodes” problem would occur which means that the experienced interference is different between the transmitting UE and the receiving UE. If sidelink resource allocation is only based on the sensing results of the transmitting UE, the selected resource may not be suitable for receiving UE(s) and would lead to interference increasing and demodulation failure. If some assistance information such as RSRP/RSRQ/pathloss/interference can be obtained by the transmitter, the sensing algorithm may be simplified and the resource selection could be more accurate, some additional enhancements on power control mechanism may be also achieved. As it is agreed in the last meeting, mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode, but it is to be studied as a functionality that can be a part of Mode-2(a)(c)(d) operation, when one UE assists sidelink resource selection for other UE(s). That means when mode-2(a) is applied, mode-2(a)+mode-2(b) can be evolved into a working mode of “receiver assisted and transmitter decided”, while if mode-2(d) is used, mode-2(d)+mode-2(b) can be similar to mechanism like “transmitter assisted and receiver decided” mode.
Following we will take “mode-2(a)+mode-2(b)” for example, that is, the transmitter will be responsible for the resource allocation with the assistance of the receiver. Basically, the “mode-2(a)+mode-2(b)” resource allocation procedure can be concluded into the following steps:
Step1: Transmitter or gNB sends measurement configuration to potential receivers to configure the measurement resources, measurement report and so on;
Step 2: Receiver(s) acquire and report the assistance information to the transmitter;
Step 3: Transmitter performs sensing and resource selection algorithm taking the assistance information into consideration and select the suitable resources for data;
Step 4: Transmitter transmits the corresponding SCI and data on the selected resources;
Step 5: Receiver decodes the SCI blindly and sends ACK/NACK/DTX to transmitter. 


Figure 1: “mode-2(a)+mode-2(b)” resource allocation procedure
Specifically, the measurement configuration in step 1 can be delivered by potential transmitter or gNB and it should include the measurement resources (i.e. subchannel (group), candidate single subframe resource…) and measurement report and so on. In addition, the measurement report can be periodical or event triggered, periodicity and offset are needed if periodic report is configured, otherwise, triggering events should be configured, such as:
EventsV1: on establishment of unicast communication; 
EventV2: on reception of some kind of sidelink control information from transmitter;
EventV3: the RSRP/RSSI on the previous resources is below a threshold;
EventV4: on reconfiguration of the resource pool;
EventV5: on occur of N times demodulation failure;
……
[bookmark: _Hlk528519253]Besides, the contents of the measurement report can be the index of the recommended resource and/or the RSRP/RSSI/CR/CBR of the measured resources.
Proposal 1: Receiver(s) send the assistance information periodically or event triggered according to the measurement configuration delivered by transmitter or gNB. 
Proposal 2: The assistance information could be index/RSRP/RSSI/CR/CBR of the recommended measurement resources
Moreover, the resource allocation mechanism for the configured measurement report should be studied. It is agreed in RAN1 #94bis meeting that at least resource pool is supported for NR sidelink, and hence at first step, it needs to be studied whether the resource pool for the measurement report can reuse the resource pool for PSCCH or PSSCH. To achieve higher resource efficiency, shared or multiplexed resource pools should be considered, while if it aims to reduce the design complexity and interference, separated resource pool may be a more suitable choice. Then, the time and frequency resource allocation within the configured resource pool for measurement report should be studied as well, it can be configured by gNB or transmitter. Continuous or distributed frequency resource allocation could be considered.
Proposal 3: The resource pool for assistance information report and PSCCH/PSSCH can be separated, shared or multiplexed, and the time and frequency resource allocation within the configured resource pool should be further studied.
[bookmark: _Hlk528519728][bookmark: _Hlk528519779][bookmark: _Hlk528520297]Furthermore, how assistance information is taken into consideration in determination of sidelink resource for transmission should also be carefully considered. For instance, the assistance information can be used to simplify the sensing procedure and optimize the resource selection algorithm, e.g. partial sensing can be based only on the recommended resources reported by the receiver, or the recommended resources reported by the receiver are prioritized for resource selection at transmitter. For details, the RSRP threshold of the recommended resources can be set to be a higher value to make sure that the recommended resources have more possibility to be selected.
Proposal 4: Assistance information based sensing and resource selection mechanism should at least include the following options:
· (Partial) sensing can be based on only the reported recommended resources from the receiver；
· recommended resources reported by the receiver are prioritized for resource selection at transmitter. For details, the RSRP threshold of the recommended resources can be set to be a higher value than normal resources.
In particular, sidelink feedback control information (SFCI) is agreed to be supported in NR V2X to increase sidelink spectral efficiency, it can also serve as a kind of assistance information to indicate the channel state is not good. Specifically, NACK based resource reselection could be supported in physical layer for latency reduction. That is, when the transmitter receives N times of NACK continuously, or when the transmitter receives N times of NACK totally in a defined timing window, or when the proportion of received NACK is higher than a threshold, resource selection should be triggered by physical layer. Alternatively, for latency insensitive services, an indicator could be generated and sent to higher layer based on reception of NACK, and higher layer is responsible for resource selection.
Proposal 5: NACK based resource reselection is supported.
3 Conclusion
In this contribution, we further discussed the resource allocation mode-2, especially mode-2(b), for NR V2X, and the following proposals are made for mode-2(b):
Proposal 1: Receiver(s) send the assistance information periodically or event triggered according to the measurement configuration delivered by transmitter or gNB. 
Proposal 2: The assistance information could be index/RSRP/RSSI/CR/CBR of the recommended measurement resources
Proposal 3: The resource pool for assistance information report and PSCCH/PSSCH can be separated, shared or multiplexed, and the time and frequency resource allocation within the configured resource pool should be further studied.
Proposal 4: Assistance information based sensing and resource selection mechanism should at least include the following options:
· (Partial) sensing can be based on only the reported recommended resources from the receiver；
· recommended resources reported by the receiver are prioritized for resource selection at transmitter. For details, the RSRP threshold of the recommended resources can be set to be a higher value than normal resources.
Proposal 5: NACK based resource reselection is supported.
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