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Introduction
In RAN#83, a Rel-16 work item on NR V2X was approved [1]. One of the objectives of the NR V2X WI is to specify sidelink resource allocation mode 2.
	· 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 document, we share our views on a few aspects of resource allocation mode 2 for NR sidelink.
Discussion
Resource reservation
Assistance information
In LTE, each UE announces its reserved resources, and a given UE may have to successfully decode all other UEs’ SCI in order to have a full picture of the reserved resources on the sidelink. However, considering the time-varying radio conditions and the UE’s processing capability and different UE’s geo-locations, it may be very difficult for any UE to successfully decode all other UEs’ SCIs over a given time window, leading to different understandings of the overall reserved resources from the UEs operating on the sidelink, and consequently potential clashes in the “reserved resources” announced by different UEs.
The above issue can be alleviated by some means of “assistance information transmission”. For example, in case of unicast and groupcast, a receiver UE can inform the corresponding transmitter UE a set of reserved resources as the result of the receiver UE’s sensing procedure. And for another example, a UE when announcing reserved resources (e.g. via SCI) can simultaneously announce the result of its sensing procedure. In this way, any given UE can quickly learn all reserved resources on the sidelink by successfully decoding only one or a few other UEs’ SCIs containing resource reservation information. In fact, the resource reservation information in SCI from UE A can be a combination of “resources reserved by UE A” and “resources reserved by all other UEs as observed by UE A”, as UEs other than UE A, when reading resource reservation information in the SCI, do not actually care about which part of the combination will be used by which UE.
Proposal 1: Resource reservation information in SCI from a UE contains a combination of resources reserved by the UE and resources reserved by all other UEs as observed by the UE.
Sensing and resource (re-)selection
The following agreements made in RAN1#98 are related to sensing and resource (re-)selection [2],
	Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details


Resource granularity for sensing
Whether to support sensing with granularity of resource patterns is not decided during SI phase. From our perspective, the resource pattern with periodicity is beneficial at least for periodic traffic in NR V2X. When UE selects the resource pattern based on its own sensing procedure, the periodical resource pattern can be easily utilized for e.g. future TB(s). Meanwhile, design of resource patterns may alleviate half-duplex constraint.
Proposal 2: Consider to support sensing with granularity of resource patterns (i.e. mode 2-d).
Sensing and resource (re-)selection procedures
In the offline discussion of [98b-NR-16], the definition of sensing window and resource selection window were agreed as following:
	Proposal 1
· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2)
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0)
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum 
· FFS relation of T3, Tproc,0, Tproc,1 
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1
Proposal 2 
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure.


Generally, the definition of both resource (re-)selection window and sensing window are clear. While for sensing window, e.g. in LTE V2X the sensing window lasts 1000 subframes on top of subframes within a resource pool, which means the actual duration of the sensing window may last for longer than 1000ms, especially in case of sparse resource pool configuration. In NR sidelink mode 2,  represents processing time for a UE and is in unit of physical slots naturally. Hence, it is preferred to (pre-)configure T0 as in unit of physical slots.
Proposal 3: Further clarify that T0 and  are in unit of physical slots.
Conclusion
In this contribution, we discuss some issues on resource allocation mode 2 in NR sidelink, and make the following proposals:
Proposal 1: The starting slots and starting sub-channels of PSSCH candidates are (pre-) configured.
Proposal 2: Consider to support sensing with granularity of resource patterns (i.e. mode 2-d).
Proposal 3: Further clarify that T0 and  are in unit of physical slots.
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