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1 Introduction

In the description of the work item [1] for 5G V2X with NR sidelink, the following objectives were specified for Mode 2 resource allocation for NR sidelink:
1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.

· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· 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 provide our views on remaining issues of mode 2 sidelink resource allocation for NR V2X. 

2 Resource allocation for mode 2 
Details of T1, T2, T3 in the sensing and resource (re-)selection window

As for sensing and resource (re-)selection windows, the following agreements were reached in previous meetings (RAN1#98bis [2] and RAN1#99 [3]):

· Agreements on re-evaluation before transmission of SCI with reservation (resource allocation mode 2, RAN1#98bis)

· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation

· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)

· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration

· FFS relationship of T1 and T3, if any

· FFS whether to handle it differently for blind and feedback-based retransmission resources

Email discussion [98b-NR-16]

· Agreements on selection/sensing window (resource allocation mode 2)

· 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
· 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

· Agreements on minimum value of T2 for selection window (resource allocation mode 2, RAN1#99)

· T2min is (pre-)configured per priority indicated in SCI from the following set of values:

· {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively

· Agreements on T0 value for sensing window (resource allocation mode 2, RAN1#99)

· T0 is (pre)-configured between: 1000+[100]ms and [100]ms 

As seen above, T2min was already agreed in last meeting. 

As for Tproc,0 and Tproc,1, the values suggested by Ericsson can be adopted as one choice. Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.
T3 is defined as the sum of Tproc,0 and Tproc,1. 
Proposal 1: Consider the following choice for Tproc,0 and Tproc,1: Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.
Proposal 2: T3 is defined as the sum of Tproc,0 and Tproc,1. 
Details on resource selection from the identified candidate resources within the selection window for blind and HARQ feedback-based (re)transmission 
As for resource selection from the identified candidate resources, the following agreements were reached in last meeting (RAN1#99 [3]):
· Agreements on resource selection after sensing/resource exclusion procedure (resource allocation mode 2, RAN1#99)

· In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported

· FFS if CSI can be used for resources selection
FFS if CSI can be used for resources selection. It’s not clear how CSI can help identify "good" resources, since CSI does not provide granularity in the frequency domain, and for aperiodic traffic does not offer any predictive power. Hence CSI shouldn’t be used for resource selection.  
Proposal 3: Don’t support employing CSI for resource selection from the identified candidate resources in the selection window.
Remaining details of pre-emption 
As for resource election from the identified candidate resources, the following agreements were reached in previous meeting (RAN1#98bis [2]):
· Agreements on pre-emption mechanism (resource allocation mode 2, RAN1#98bis)

· Support a resource pre-emption mechanism for Mode-2

· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold

· Only the overlapped resource(s) is/are reselected

· FFS

· the timeline for reselection

· other details

· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)

· This mechanism can be enabled or disabled, per resource pool

· FFS details

A preempted UE performs resource reselection to find resource(s) within PDB to take the place of overlapped resource(s). If there are not enough resources for reselection within PDB, the UE just stops transmissions or reduces the number of transmissions. Power boosting/reduction shouldn’t be supported. 

Proposal 4: A pre-empted UE just stops transmissions or reduces the number of transmissions if there are not enough resources for reselection within PDB. 
Proposal 5: Don’t support power boosting/reduction for pre-emption.
Remaining details of re-evaluation of Step 1 and Step 2
As for re-evaluation of Step 1 and Step 2, the following agreements were reached in previous meeting (RAN1#98bis [2]):
· Agreements on re-evaluation before transmission of SCI with reservation (resource allocation mode 2, RAN1#98bis)

· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation

· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)

· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration

· FFS relationship of T1 and T3, if any

· FFS whether to handle it differently for blind and feedback-based retransmission resources

After resource selection, a UE can perform re-evaluation if it detects a SCI which reserves a resource that conflicts with the initial selected resource and the corresponding SL RSRP is above a threshold. For blind retransmissions, resources for all transmissions of a TB should be re-evaluated. For feedback-based retransmission, re-evaluation can be performed on first several transmissions of a TB depending on whether there are enough resources for reselection. 
Proposal 6: Consider handling re-evaluation for blind and feedback-based retransmission resources differently: for blind retransmissions, perform re-evaluation on all transmissions of a TB;                                              for feedback-based retransmission, perform re-evaluation on first several transmissions of a TB depending on whether there are enough resources for reselection. 
3 Conclusions

In this contribution, we provide our views on mode 2 sidelink resource allocation for NR V2X, summarized in the following proposals: 
Proposal 1: Consider the following choice for Tproc,0 and Tproc,1: Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.

Proposal 2: T3 is defined as the sum of Tproc,0 and Tproc,1.
Proposal 3: Don’t support employing CSI for resource selection from the identified candidate resources in the selection window.
Proposal 4: A pre-empted UE just stops transmissions or reduces the number of transmissions if there are not enough resources for reselection within PDB. 

Proposal 5: Don’t support power boosting/reduction for pre-emption.
Proposal 6: Consider handling re-evaluation for blind and feedback-based retransmission resources differently: for blind retransmissions, perform re-evaluation on all transmissions of a TB;                                              for feedback-based retransmission, perform re-evaluation on first several transmissions of a TB depending on whether there are enough resources for reselection.
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