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Introduction
In RAN1#98 [1], the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· For Mode-1, support both same-carrier & cross-carrier scheduling from gNB to NR SL
· Whether or not to have the cross-carrier scheduling indicator in the DCI given that there is only one SL carrier for a UE in Rel-16
Agreements:
· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH
· Details FFS
Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.
· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.
· Details FFS


In RAN1#97 [2], the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.
Note: this reverts the following agreement from RAN1#96:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.
Send an LS to RAN2 with the agreement – R1-1907889, which is approved with final LS in R1-1907905

Agreements:
· NR sidelink does not support performing different transmissions of a TB using different configured grants.

Agreements:
· For mode 1:
· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.


In RAN1#96bis [3], the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.


In RAN#86 meeting [4], the WID was approved and has the following objectives on NR Uu to control 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.
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


In RAN1#96 meeting [5], the following agreements have been achieved on sidelink HARQ report to BS:
	Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.
To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.


This contribution discusses NR sidelink mode 1 resource allocation mechanism controlled by NR Uu and LTE Uu.
Discussion
NR Uu to control NR sidelink mode 1
DCI design
According to the discussion and agreements for NR sidelink mode 1 resource allocation, configured grant type-1 and type-2 are supported. For aperiodic transmission, dynamic resource allocation can be applied. For periodic services, configured grant type-1 and type-2 can be used for resource allocation.
In order to control sidelink mode 1 transmission, a new DCI format should be designed. The DCI format 5A used for LTE V2X can be used as the reference of NR DCI format design. Furthermore, DCI should also include sidelink information that is carried in SCI. The new DCI format (e.g. DCI format 0_3) should align its size with that of the existing DCI format, such as DCI format 0_0 or 0_1, to fit to the DCI format budget for each UE.
Proposal 1: New DCI format should designed by considering new features in NR V2X.
Proposal 2: The size of the new DCI format for scheduling NR sidelink mode 1 should align with one of the existing NR DCI format.
Support of sidelink resource allocation on shared carrier
When the frequency resources are shared by Uu-based and PC5-based sidelink transmission, TDD mode can be used to mitigate the transmission collision. For in-coverage scenario, UE would only need to decode the DL common channels that include SSBs, CORESETS (PDCCH) and group-common PDCCH. Other resources used by UE would be scheduled by gNB through DCI or by higher layer through semi-static allocation. When DL/flexible symbols are allocated to sidelink, the collision probability can be increased between Tx and Rx on sidelink. Therefore, it is preferred that UL symbols can be used for sidelink transmission on shared carrier.
Proposal 3: UL symbols can be used for sidelink transmission on shared carrier.
Support of high data rate services
Another issue of mode-1 resource allocation is to support the high data rate e.g. 25Mbps. Assuming packets are transmitted every 10ms, the average packet is 31250byte. While in 3GPP V2X Phase 2, the maximum transmission capability can be up to 9186 byte within a TTI, for a SL-C-TX Category 5 UE working in 30 MHz band combination and adopting 64 QAM. If supporting the packet size of 31250 byte within a slot, the much wider bandwidth should be supported, which is around 100MHz. While in FR 1, it can hardly be achieved. Therefore, slot aggregation should be studied in NR V2X, in order to scheduling more time domain resource for a big size packet. For example, resources of multiple continuous slots can be allocatedby dynamic scheduling.
Proposal 4: For resource allocation mode-1, the scheduling solution for slot bundling should be considered, in order to support high data rate services.
UE reports
For congestion reporting, since gNB has the entire resource occupation status, gNB can allocate appropriate resources to sidelink. There is no necessary for UE to report congestion level (e.g. CBR measurement) to gNB.
Proposal 5: In mode 1, there is no necessary for sidelink UE reporting congestion control information to gNB.
Conclusion
In this contribution, the NR Uu to control NR sidelink mode 1 transmission is discussed. We have the following observations and proposals:
Proposal 1: New DCI format should designed by considering new features in NR V2X.
Proposal 2: The size of the new DCI format for scheduling NR sidelink mode 1 should align with one of the existing NR DCI format.
Proposal 3: UL symbols can be used for sidelink transmission on shared carrier.
Proposal 4: For resource allocation mode-1, the scheduling solution for slot bundling should be considered, in order to support high data rate services.
Proposal 5: In mode 1, there is no necessary for sidelink UE reporting congestion control information to gNB.
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