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1. Introduction
The following agreements were made on resource allocation mechanisms for NR V2X in RAN1 #95 meeting [1]:
Agreements: Mode 2 (a)
Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
…

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)
Note: Mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode

Agreements:
· For out of coverage operation, Mode-2(c) assumes (pre)-configuration of single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool). 
· For in-coverage operation, Mode-2(c) assumes that gNB configuration indicates single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool)
· FFS pattern design in time and frequency for periodic and aperiodic traffic
· If single pattern is configured to transmitting UE there is no sensing procedure executed by UE
· If multiple patterns are configured to transmitting UE there is a possibility of sensing procedure executed by UE
· Pattern is defined as follows
· Size of the resource in time and frequency
· Position(s) of the resource in time and frequency
· Number of resources
· FFS pattern selection procedure by UE
Agreements:
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions
Agreements:
Initialization of Mode-2(d) operation is FFS
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified:
·  Based on sensing procedure by scheduling UE
·  Configured by gNB if scheduling UE is in-coverage
·  Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
…

Based on these agreements, we discuss design considerations for NR sidelink synchronization. 

2. Discussion
[bookmark: _Hlk534978560]2.1 Mode 2 (a) 
Mode 2 (a) is sensing based resource allocation scheme for both semi-persistent (e.g., multiple TB transmissions) and dynamic resource selection (e.g., single TB transmission), where the sensing is based on decoding the SA SCIs sent from UEs in the communication range or based on the sidelink L1 measurements.
Resource reservation information may be obtained by decoding the SA SCI, similarly as LTE Mode 4, which is essential for resource reservation especially for periodic traffic. However, for event triggered emergency message, this may cause extra delay, and resource reservation itself may not practical due to unpredictable traffic.
Observation 1: SA SCI decoding based sensing is more effective for periodic traffic.
Resource usage may be sensed by L1 measurements, e.g. LBT like, which is very efficient for a UE to sense the channel occupancy and then to select the resource accordingly, especially for event triggered very short latency traffic. However, prediction of the resource reservation for periodic traffic in near future, it may not be accurate enough. 
Observation 2: L1 measurement based sensing is more effective for event trigger traffic.
Advanced V2X communications are much diverse comparing with LTE’s typical BSM or CAM communication, e.g., package size, data rate, etc. Especially, most of the advanced cases are URLLC like, requiring much higher reliability and lower latency. Therefore, both SA SCI decoding and L1 measurement based sensing schemes should be evaluated for Mode 2 (a).
Proposal 1: Both SA SCI decoding and L1 measurement based sensing should be studied for Mode 2 (a).
For UEs within a certain communication range, sensing results may be shared to reduce the total over head of sensing in a proximity. Especially for UEs communicating in a very closely distanced group, e.g. a platoon. Thus, UE assistant sensing should be supported for Mode 2 (a).
Proposal 2: UE assistant sensing should be supported for Mode 2 (a).

2.2 Mode 2(c)
Mode 2 (c) is (pre)-configuration based dedicated resource allocation scheme for both under coverage and out of coverage scenarios.
For under coverage, a UE selects the resource based on the configuration without sensing or requesting scheduling overhead, which may be effective for very short latency traffic, similar to the Configured Ground Type 1 supported in Release 15 for URLLC traffic.
For out of coverage, how to allocate one or multiple dedicated resources to each UE to meet different traffic requirements need to be studied, especially the adaptation to much more dynamic characteristics of advanced V2X communications. 
Observation 2: For under coverage, Mode 2 (c) can be very effective for very low latency traffic on sidelink. For out of coverage, how to optimize dedicated resource allocation to be effective to very dynamic traffic characteristics needs to be studied.

2.2 Mode 2(d)
Mode 2 (d) is scheduling UE based resource allocation scheme, which may be network managed (e.g. gNB controlled) or be self-managed. The essence of the scheme is to form a semi-centralized control or management to optimize sidelink resource allocations in proximity to reduce the overhead comparing with a fully distributed resource allocation scheme.
For under the network control, the scheduling UE extends gNB’s role over the sidelink, which can be very effective to optimize the resource allocations for different kinds of traffics in proximity. 
For out of network control, the scheduling UE based scheme becomes a cooperative self-managed sidelink resource management system in a proximity, which may dynamically change due to the dynamics of advanced V2X communication topology. 
As describe previously, advanced V2X communications are mostly URLLC like, where the very low latency may not be met with scheduling based resource allocation as heavily analyzed in NR Release 15, as well as in the current enhanced URLLC study. Therefore, the resource allocation scheme for a scheduling UE may not be limited to dynamic scheduling only, the other options may also be studied, such as configured resource allocation schemes like type 1 and type 2 in Release 15 for URLLC.
Proposal 3: In addition to dynamic scheduling, configured resource allocation schemes may also be studied for very low latency requirement.  
Proposal 4: How to support Mode 2 (c) in Mode 2 (d) may be studied.

3. Conclusion
In this contribution, we discussed the resource allocation mechanisms for NR V2X, and we propose the follows.
Proposal 1: Both SA SCI decoding and L1 measurement based sensing should be studied for Mode 2 (a).
Proposal 2: UE assistant sensing should be supported for Mode 2 (a).
Proposal 3: In addition to dynamic scheduling, configured resource allocation schemes may also be studied for very low latency requirement.  
Proposal 4: How to support Mode 2 (c) in Mode 2 (d) may be studied.
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