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Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83 with following objectives on resource allocation [1]:

· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.
In this contribution, we will discuss and give our views on the issues for mode 2 resource allocation mechanism in NR sidelink.

Discussion
NR V2X is supposed to complement LTE V2X and targeted to support the traffics that LTE V2X cannot support. These traffics may include both periodic and aperiodic [2]. Furthermore, depending on the decision of some regional regulators and involved stakeholders, NR V2X may also need to support the traffic that originally supposed to be supported by LTE V2X [1]. The autonomous resource selection mechanism defined in Rel-14 LTE-V2X is tailored for periodic traffic, and it has been justified that the performance of this mechanism is far beyond DSRC in the real network. Hence, it is desirable that autonomous resource selection mechanism in LTE-V2X (LTE Mode 4) can be supported in NR V2X, such that periodic traffic can be well served with minimal specification efforts. If LTE Mode 4 is supported in NR V2X, to ensure S-RSSI measurement used in LTE Mode 4 is accurate, periodic traffic and aperiodic traffic should be separated in different resource pools.
Proposal 1: 
· Autonomous resource selection mechanism in LTE-V2X (LTE Mode 4) should be supported for periodic traffic in NR V2X.


SCI decoding
Sensing procedure is used to identify resources reserved by other UEs or resources with high interference, such that these resources can be precluded. The reserved resources are identified via SCI decoding. Reserved sidelink resources indicated in decoded SCI can be located in upcoming slots or upcoming symbols. Basically, there are four possible cases on sidelink resources indicated by SCI:
· Case 1: resources reserved semi-statically;
· Case 2: resources reserved for retransmission of a TB;
· Case 3: resources reserved dynamically for initial transmission of a TB in upcoming slot;
· Case 4: resources reserved dynamically for initial transmission of a TB in the same slot; 


Figure 1 4 cases on resource reservation indicated in the decoded SCI

Case 1may occur when there is a UE with semi-persistent transmission in the resource pool. In this case, SCI should convey information of resource reservation period and also indicate how many periods the resource will be reserved, similar as LTE Mode 4.

In Case 2 one TB is blindly transmitted for multiple times, and the SCI indicates the resources for both initial transmission and retransmission(s). 

In Case 3, it is assumed that a new SCI format is defined for reservation indication, the SCI is transmitted several slots before the associated PSSCH. The new SCI enables other UEs to identify the reserved resource in advance, however it may create new problems. E.g. the PSCCH carrying the new SCI and the associated PSSCH may be transmitted in different slot, to avoid the AGC issue, the PSCCH should occupy the entire slot, which implies a new PSCCH structure. Moreover, as the performance of the sensing procedure in this case is highly dependent on the decoding of the new SCI, an effective way to avoid resource collision and half-duplex constraint on the resources for the PSCCH carrying the new SCI is indispensable. 

In case 4 sensing UE identifies the reserved resources based on SCI transmitted in the same slot. In this case, if the symbols after the SCI is not reserved by other UEs, in order to use the resource in the symbols, additional TX/Rx switching time (to switch from sensing to transmission), additional AGC settling time, and additional SCI transmission occasion are necessary. 

[bookmark: _GoBack]Resource reservation on sidelink was discussed in RAN1#96 with following agreement [3]:
	Agreements:
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase


Reservation of sidelink resources for blind retransmission of a TB can be supported via the manner in Case 2 above. As to resources for initial transmission of periodic traffic, resource reservation can also be supported as Case 1. As Case 1 is similar as LTE sidelink scheme,  the complexity and specification efforts to support this is manageable, hence, in our view resource reservation for initial periodic traffic transmission should also be supported. For the initial transmission of aperiodic traffic and retransmission triggered by HARQ feedback, due to the uncertainty of the packet arrival time, resource reservation can only be supported via manners in Case 3 or Case 4. Due to the large complexity of Case 3 and Case 4 foreseen, the benefit of supporting initial transmission of aperiodic traffic and HARQ triggered retransmission should be further studied. 
Proposal 2: 
· At least for initial transmission of periodic traffic, reservation of sidelink resources should be supported.

Sidelink measurement
Following agreement was made in RAN1#96 on sidelink measurement [3]:
	Agreements:
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI



As to L1 SL-RSRP based on sidelink DMRS used in mode 2 sensing procedure, in Case 1 and Case 2, the measurement can be performed on the PSSCH transmitted in the SCI slot, and then use the results to estimate the SL-RSRP on the reserved resources in the upcoming slot. In Case 3 and Case 4, since there is no PSSCH transmission before the decoded SCI for reference, the measurement on the decoded PSCCH can be used to estimate the L1 SL-RSRP on the reserved resources. Due to the limited bandwidth for PSCCH, and also different PRBs may be used for associated PSSCH, the L1 SL-RSRP measured on PSCCH may not coherent with that on the upcoming PSSCH. 

In case of no corresponding SCI is decoded, considering the complexity of blind DMRS detection, SL-RSSI can be used to identify the energy level on the sub-channels. Since the sensing UE cannot know the reservation interval of potential transmitting UE, the SL-RSSI should be defined as one-shot measurement on the current slot (rather than averaging over multiple measurements on previous transmission periods as LTE).

Proposal 3: 
· In case of there is no corresponding SCI is decoded, SL-RSSI should be used in sidelink sensing procedure.

Conclusion
In this contribution, we discussed the issues that need to be considered for mode 2 resource allocation in NR-V2X, we have following proposals:

Proposal 1: 
· Autonomous resource selection mechanism in LTE-V2X (LTE Mode 4) should be supported for periodic traffic in NR V2X.
Proposal 2: 
· At least for initial transmission of periodic traffic, reservation of sidelink resources should be supported.
Proposal 3: 
· In case of there is no corresponding SCI is decoded, SL-RSSI should be used in sidelink sensing procedure.
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