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In RAN#83 Plenary, a new WID on 5G V2X with NR sidelink was approved with the following resource allocation Mode 1 related objectives [1]:
	· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


In RAN1#96bis meeting [2], the agreements on resource allocation of mode 1 were achieved as followed:
	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 RAN1#96 meeting [3], the followed agreements on HARQ operation for mode 1 were achieved:
	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.


In this contribution we discuss HARQ operation for mode 1 and the mechanisms of resource allocation for NR-sidelink based on LTE/NR Uu.
Discussion
HARQ operation for mode-1
In the RAN1 #96b meeting, the proposal to use SR/BSR for indicating the retransmission of a TB was agreed to be revisited. Traditionally BSR was not used for indicating retransmission in Uu interface and latency  involved in transmitting BSR over PUSCH is large, while SR transmission cannot  distinguish whether a UE request resource for a new data or for retransmission. Moreover in case of retransmission, the TB size is same which should be taken into account by the scheduler. Above reason makes SR/BSR less attractive to be used as an indication for retransmission. 
The TX UE can report an indication to the gNB for determining subsequent retransmission resources, which could also be based on NR-PUCCH. The advantage of this method is the amount of standardization effort needed is less and the existing NR-PUCCH can be effectively reused. In that case, the initial DCI (similar to DCI 5A) transmitted by the gNB to the Tx UE should indicate the feedback timing and the resource required by the Tx UE to transmit an indication to gNB to inform the need for retransmission of a TB as shown in the Figure 1. 
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Figure 1: Showing DCI indicating the UL feedback timing and resource for mode 1

Proposal 1: The DCI transmitted by the gNB should indicate the feedback timing and resource allocated to the TX UE for transmitting of retransmission indication to gNB.
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Level of control by the gNB 
LTE-V2X mode-3 is used for sidelink resource allocation for in-coverage scenario. In this mode, eNB transmits DCI format-5A to indicate the resource allocation for sidelink transmission. It is beneficial to resource collision avoidance. When there are multiple broadcast sessions to be transmitted, the sidelink TX UE can determine which broadcast session will be transmitted using the resource indicated by DCI format-5A. However for NR V2X, besides broadcast, unicast and groupcast are also supported. For unicast and groupcast, the sidelink transmission is only towards a certain UE or some certain UEs.
Compared with LTE V2X, NR V2X has the following enhancements:
1. Support different transmission types, e.g., unicast, groupcast and broadcast. 
2. Support high frequency, e.g., FR2 for NR sidelink, and the associated beamforming scheme.

If LTE V2X mode-3 is reused in NR-V2X, some issues need to be considered:
· Half-duplex 
As shown in Figure 1, UE#1 has three unicast sessions towards UE#2, UE#3 and UE#5 respectively, and UE#2 has one unicast session towards UE#4. gNB can assign resources for UE#1 and UE#2 for sidelink transmission. For UE#1, if it transmits the unicast session to UE#2 on the assigned resource, there will be half duplex issue for UE#2 because at the same time UE#2 is transmitting a unicast session to UE#4.
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Figure 2. Sidelink transmission for NR mode-1
· Multiple beam 
NR sidelink should support FR2, and this means that beamforming will be used for sidelink communication. For example, as shown in Figure 2, there are three sidelink sessions to be transmitted for UE#1. If UE#1 determines the actually transmitted session on the allocated resource, it is possible that UE#1 and UE#4 perform sidelink transmission towards UE#2 at the same time. If UE#2 only has one RX beam, UE#2 may miss the transmission from UE#1 or UE#4. Hence, the network should avoid this situation. 
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Figure 3. Sidelink transmission under multi-beam
Based on the aforementioned cases, a straightforward solution is to indicate the information of the Rx UE in DCI so that the network can assign sidelink resource for a specific Rx UE. In this way, the system performance can be enhanced.
Proposal 2: For NR sidelink mode-1, the DCI for sidelink scheduling grant should indicate the RX UE(s) for the allocated resource.
To indicate RX UE(s) for mode-1 resource allocation, an obvious solution is the explicit indication: the destination ID of the reception UE(s) is included in the DCI for sidelink resource allocation. Each sidelink UE has destination ID for unicast, destination Group ID for groupcast and destination ID for each broadcast service. However in LTE sidelink the L2 destination ID is 24 bits. If the L2 destination ID is transmitted within the DCI, the overhead is significant. To reduce the size of DCI, implicit indication should be studied, e.g., using the reported list of destination ID(s) or reported BSR MAC-CE.
Proposal 3: Design implicit scheme to indicate the RX UE(s) for mode-1 resource allocation to save the DCI payload size.

Conclusion
In this contribution, we discuss the mechanisms for NR sidelink resource allocation mode-1. We have the following proposals:
Proposal 1: The DCI transmitted by the gNB should indicate the feedback timing and resource allocated to the TX UE for transmitting of retransmission indication to gNB.
Proposal 2: For NR sidelink mode-1, the DCI for sidelink scheduling grant should indicate the RX UE(s) for the allocated resource.
Proposal 3: Design implicit scheme to indicate the RX UE(s) for mode-1 resource allocation to save the DCI payload size.
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