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Introduction
According to the agreements in #94 meeting[1], the following two modes of Sidelink resource allocation should be discussed in NR Sidelink study:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
In LTE Sidelink communication, mode 3 and mode 4 resource schemes are defined for eNB scheduling and UE sensing/selecting respectively.  Accordingly, mode 1 and mode 2 Sidelink resource schemes described above should be studied in order to confirm whether the legacy mode 3 and mode 4 schemes can be reused.  In this contribution, we present some preliminary discussions on the resource modes of NR Sidelink communication.
Mode 1 scheme
In general, while a Sidelink transmitting UE is connected with gNB, mode 1 scheduling scheme can be used for its Sidelink resource allocation whenever it is performing broadcast, groupcast or unicast.  No resource allocation conflict and higher resource efficiency are the main merits of the mode 1 scheme.
Considering the diverse types of Sidelink services, the major service characteristics, such as less latency, instability of packet size and period, etc., may require different resource scheduling indication, including one shot resource indication, SPS resource reservation, and one or more Sidelink channels resources allocation.  From this perspective, legacy mode 3 schemes of dynamic resource allocation, SPS configuration, and DCI indicators can be reused as a baseline for mode 3.
As beam management is generally used in NR, Sidelink mode 1 resource scheme can also further improve the Sidelink resource efficiency by multiplexing resources between different UEs with proper beam configuration, especially for Sidelink unicast.  Besides that, feedback and measurement schemes for Sidelink groupcast and unicast, including channel resource allocation and multiplexing, should be assigned by gNB. More details need to be discussed.
With LTE V2X legacy DCI format 5A indicating both PSCCH and PSSCH resources for transmitting UE, similar resource indication should be defined for the NR V2X mode 1 scheme.  The detail indication format should be considered based on what is selected for the PSCCH/PSSCH resource scheme.  For an example, if integrate resource pool and option 3 of PSCCH/PSSCH are selected for NR Sidelink [2], more flexible indication of Sidelink channel resources should be supported.  Furthermore, the feedback or measurement report channel resources should also be assigned by gNB.  The detail indication of other Sidelink channel resources should be discussed and determined for mode 1.
Based on the discussion above, we propose that:
Proposal 1: Legacy mode 3 scheme in LTE can be considered as a baseline for mode 1 scheme discussion.
Proposal 2: In order to provide more efficient and proper resource indication in mode 1, especially for some certain scenarios, such as the scenario with higher requirements on latency, or Sidelink unicast scenario etc., further details of mode 1 resource allocation need to be discussed.
Mode 2 scheme
With LTE V2X mode 4 resource scheme, transmitting UE performs sensing and resource selecting based on an assumption that the Sidelink channel resources are occupied within a certain period.  It is defined according to the service characteristics and requirements in LTE Sidelink communication, in which the same assumption seems unreasonable for NR Sidelink.  Without the periodic assumption of NR Sidelink services, legacy mode 4-like sensing and resource selection may not serve valid resource choosing and conflict avoidance.  In other words, a more suitable mode 2 scheme with UE resource determination should be discussed according to the service requirements, and we should aim to find a uniform and more simplified process for different usage scenarios.
Observation:  The legacy mode 4 period-based sensing and automatic resource selection may not serve proper resource selecting as the requirement and trait of Sidelink communication are different in NR.
As mentioned in the agreement above, there are several potential sub-modes of mode 2 which has its merit different from others respectively and may provide proper resource selection for different scenarios.  
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
[bookmark: _GoBack]For instance, sub-mode a) can be seen as a general scheme which are valid for many Sidelink use cases but it may not be proper for the high reliable requirement service. The sub-mode d) can be used for the scenario with a group manager UE, e.g., platooning case, which the group manager UE has the authority to manage and schedule resources of other UEs in a group.
On the other hand, although there are many different use cases of Sidelink communication, the requirements of latency, reliability, period of service, quantity of resources are diverse among the cases, defining multiple sub-modes for each type of cases is not realizable as it may cause extra complexity for UE implement and standards discussion.  Therefore, we suggest to use sub-mode a) as a baseline of mode 2 resource scheme, and the other sub-modes should be merged or narrow down selected to obtain as uniform process as possible for special use cases and requirements.
Proposal 3:  The sub-mode a) -- automatic selecting should be considered as a baseline of mode 2 scheme.
Proposal 4: Other sub-modes b), c), d) should be merged or narrow down according to requirement of Sidelink communication to avoid too much sub-modes of mode 2. 
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In this paper, we provide our analysis of the scenarios and the issues should be further studied of using mode 1 and mode 2 resource schemes for NR Sidelink communication, some proposals are given as following:
Proposal 1: Legacy mode 3 scheme in LTE can be considered as a baseline for mode 1 scheme discussion.
Proposal 2: In order to provide more efficient and proper resource indication in mode 1, especially for some certain scenarios, such as the scenario with higher requirements on latency, or Sidelink unicast scenario etc., further details of mode 1 resource allocation need to be discussed.
Observation:  The legacy mode 4 period-based sensing and automatic resource selection may not serve proper resource selecting as the requirement and trait of Sidelink communication are different in NR.
Proposal 3:  The sub-mode a) -- automatic selecting should be considered as a baseline of mode 2 scheme.
Proposal 4: Other sub-modes b), c), d) should be merged or narrow down according to requirement of Sidelink communication to avoid too much sub-modes of mode 2. 
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