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[bookmark: _GoBack]1	Introduction
For NR sidelink resource allocation the following agreements has been made in RAN1 [1], [2].
	Agreements:
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
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication



	Agreements:
· Sidelink sensing and resource selection procedures are studied for Mode-2(a)
· The following techniques are studied to identify occupied sidelink resources
· decoding of sidelink control channel transmissions
· sidelink measurements
· detection of sidelink transmissions
· other options are not precluded, including combination of the above options
· The following aspects are studied for sidelink resource selection
· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)
· which information is used by UE for resource selection procedure

Agreements:
· The following aspects about assistance information are studied for Mode 2(b)
· Which assistance information is used and how it is acquired
· Which UE sends assistance information
· How to deliver assistance information, including physical channel and UE behavior
· How assistance information is taken into account in determination of sidelink resource for transmission
· RAN1 to further study whether some or all of Mode-2(b) functionality is a part of Mode-2(a)(c)(d)

Agreements:
· The following aspects are studied for Mode 2(c)
· How to assign resource(s) for UE sidelink transmission to mitigate collisions and half-duplex impacts
· Whether any sensing or resource selection procedure is used on top of configured grant(s)
· Whether and how to use any granted but unused resources
· How to adapt to traffic variation
· How it is different from Mode-1 operation for in-coverage scenario
· How it is different from Mode-2(a), when Mode-2(a) uses dedicated resource pool with dedicated sidelink resource pool configuration
· Whether and how this mode operates out of network coverage
· RAN1 to further study whether some or all of Mode-2(c) functionality is a part of Mode-2(a)(b)(d)

Agreements:
· The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable
· What is the overall architecture for Mode-2(d) operation
· How to decide which UE schedules which other UE(s) and how to maintain this relationship
· What is the procedure of UE(s) when the scheduling UE disappears
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs
· Which resources can be used to schedule other UEs 
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups 
· RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)


This contribution discusses and provides our proposals on some open issues related to NR sidelink resource allocation.
2	Discussion
It has been agreed that NR sidelink supports unicast, groupcast and broadcast. For unicast and groupcast over sidelink, session and, perhaps, connection over sidelink needs to be set up. The connection may be a 1-to-1 or 1-to-M connection between impacted UEs over sidelink as in ProSe D2D communications for examples, considering that impacted UEs in V2X communications may not know each other beforehand. The setup of unicast or multicast session and connection involves exchange of control messages between impacted UEs over sidelink, considering also that impacted UEs may be operating in different modes or different network coverage scenarios of same or different PLMNs. It is noted in [1] that, for a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. RAN1 so far does not assume a need for initial access and setup of a radio link or connection for access-stratum prior to the session setup over sidelink. Hence, signalling procedure for setup of the session and connection for unicast or groupcast over sidelink is assumed using broadcast-based sidelink transmissions, even when the signalling procedure is realized on access stratum. The sidelink transmissions of expected control messages for session and connection setup of unicast or groupcast therefore may use either Mode-1 or Mode-2 resource allocation in principle. It is further noted that application messages for discovery purposes over sidelink may be considered as control messages.
Proposal 1: RAN2 to discuss sidelink transmissions of control messages between impacted UEs, for examples, in setup of unicast or groupcast session and connection over sidelink and confirm that those sidelink transmissions are based on using broadcast based sidelink transmissions.
It has been recognized in RAN1 that NR sidelink resource allocation needs to consider the following aspects [3].
· In-coverage and out-of-coverage scenarios
· Support of periodic and aperiodic traffics
· Meet tight reliability requirement, e.g., via resource collision, half duplex issue, and hidden node issue mitigations
· Meet latency and transmission range requirement
· Resource utilization efficiency, e.g., signalling overhead
Furthermore, it is important to facilitate and provide fast and reliable session and connection setup over sidelink for supporting dynamic on-the-fly unicast or groupcast between impacted vehicle UEs in advanced use cases. 
Therefore, NR sidelink resource allocation needs to consider enhancing sidelink transmissions of expected control messages, e.g., for faster and more reliable setup of unicast or groupcast session and connection, in particular. Thus, in line with Mode-2(b) and 2(d), a simple and effective approach is to have a sending UE which is sending a request message to a receiving UE allocate sidelink resources for the receiving UE to send the expected feedback to the sending UE, along with the request message of the sending UE. The resources, out of a preconfigured resource pool, may be selected by the sending UE according to either Mode-2(a) or Mode-1 upon sending the request message. This approach allows for the sending UE taking certain control of resource allocation and therefore reassuring latency and reliability of the request-response procedure between impacted UEs.
Proposal 2: Mode-2 to support allocation of sidelink resources from a sending UE to a receiving UE so that the receiving UE may send feedback to the sending UE using the allocated resources.
Because expected control messages, as discussed above at Proposal 1, are of sidelink protocols above L1, the sidelink resource allocation along with the request message from the sending UE can be sent in a control message of L2 or above, such as NR SL-MAC CE, NR SL-RRC if introduced or NR SL application control.
Proposal 3: Mode-2 to support sending sidelink resource allocation from one UE to another UE in a control message of L2 or above, at least during session and connection setup for unicast or groupcast over sidelink.
3	Conclusion
The following proposals for NR sidelink resource allocation are made.
Proposal 1: RAN2 to discuss sidelink transmissions of control messages between impacted UEs, for examples, in setup of unicast or groupcast session and connection over sidelink and confirm that those sidelink transmissions are based on using broadcast based sidelink transmissions.
Proposal 2: Mode-2 to support allocation of sidelink resources from a sending UE to a receiving UE so that the receiving UE may send feedback to the sending UE using the allocated resources.
Proposal 3: Mode-2 to support sending sidelink resource allocation from one UE to another UE in a control message of L2 or above, at least during session and connection setup for unicast or groupcast over sidelink.
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