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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In NR V2X, two sidelink resource allocation modes are defined: mode 1 and mode 2. In mode 1, it has been also agreed that both dynamic resource allocation and configured grants (including type 1 and type 2) are supported. In this contribution, we provide our considerations on sidelink destination indication, HARQ, timing indication in DCI, as well as DCI contents. 
Discussion
Sidelink destination indication
When a UE has sidelink data to transmit in mode 1, it sends sidelink SR/BSR to gNB to request resources. In RAN2 #106 meeting[1], it has been already agreed that NR SL BSR includes 5-bit destination index, 3-bit LCG ID and 8-bit buffer size. Accordingly, when gNB receives UE’s SR/BSR, it can identify the buffer size for each destination ID, which can help to allocate sidelink resources. In order to make resource allocation more efficient, more information may be needed at gNB side. 
Considering that services with different destination IDs may have different QoS requirements, i.e., latency, reliability, etc., which affect resource allocation definitely. For services with high reliability and low latency requirements, adequate resources in frequency domain and low MCS are preferred. However, as clarified in RAN1 #97 meeting[2], sidelink CSI reporting to gNB will not be discussed in Rel-16. Consequently, gNB neither knows sidelink channel status nor determines a certain MCS for sidelink transmission when it performs resource allocation. The gNB may roughly allocate sidelink resources based on QoS requirements and UE assistance information, i.e., for certain service, a MCS range is defined, and the amount of resources to be allocated is determined based on such MCS range and buffer size. In order that sidelink UE can match such resource allocation to the proper destination ID, destination index should be transmitted together in DCI. Furthermore, this can also help gNB to update the buffer properly for each destination ID by estimating the number of bytes transmitted on the scheduled resources for the destination ID. 
Proposal 1: Destination index should be included in DCI in mode 1.
HARQ
1.1.1  HARQ feedback reporting to gNB





As agreed in previous meetings that 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, and thus, a new HARQ ACK/NACK feedback timing (calledfor convenience) is required to be defined, which is different from the current PDSCH-to-HARQ-timing. Two alternatives can be considered: 1) if PDCCH with SCI scheduling information ends in slot, the UE provides corresponding sidelink HARQ-ACK information in a PUCCH transmission in slot; 2) if PSSCH ends in slot, the UE provides corresponding sidelink HARQ-ACK information in a PUCCH transmission in slot. 
Proposal 2: For dynamic grant in mode 1, support a new HARQ ACK/NACK feedback timing, which is defined as one of the following alternatives:
· [bookmark: _GoBack]Alt 1: The timing between PDCCH containing SCI scheduling information and the corresponding PUCCH carrying sidelink ACK/NACK. 
· Alt2: The timing between PSSCH and the corresponding PUCCH carrying sidelink ACK/NACK. 
For sidelink ACK/NACK reporting from Tx UE to gNB in mode 1, both type-1 and type-2 HARQ-ACK codebook were agreed to be supported. In the following, we discuss the construction of codebook separately.
Type-1 HARQ-ACK codebook
For supporting type-1 HARQ-ACK codebook, instead of using PDSCH time domain resource allocation table to determine the codebook size by counting candidate PDSCH receptions, candidate PSSCH/PSCCH transmission occasions in a resource pool should be used for determining the codebook size. 
Proposal 3: If Type-1 HARQ-ACK codebook is configured, the codebook size is determined by candidate transmission occasions of PSCCH/PSSCH in a resource pool.
Type-2 HARQ-ACK codebook
For supporting type-2 HARQ-ACK codebook, SL downlink assignment indicator (DAI) indicator should be included in DCI. And SL DAI counting should be separated from DL DAI.
Proposal 4: If Type-2 HARQ-ACK codebook is configured, a SL DAI field should be included in DCI. 
1.1.2 HARQ feedback-based retransmission
In RAN 1 #97 meeting, it was agreed that sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported. When NACK is received by gNB, it is able to dynamically schedule a retransmission for the TB. Thus, HARQ ID and NDI should be included in DCI, so that the transmitter UE can identify the TB for the assigned resources. This can also assist gNB to manage the buffer properly.
Proposal 5: HARQ ID and NDI should be included in DCI for dynamic grant in mode 1.
Furthermore, for type-1 or type-2 configured grants based transmissions, even though resources for multiple transmissions of a TB can be configured without HARQ feedback in between, a HARQ report to the gNB at the end of the set of resources is beneficial. It allows gNB to schedule an earlier retransmission in case that NACK is received. Otherwise, further retransmissions can only be possible on the coming set of resources in next configured grant period, which results in a large latency.
In NR Uu, dynamic grant based retransmission is also supported with the associated initial transmission on configured resources and it’s required that the HARQ process ID should be the same among multiple transmissions of the same TB. The mechanism can be largely reused in sidelink except the RNTI part. Considering DCI contents for dynamic grant and type-2 configured grant activation/deactivation are different, i.e., HARQ ID and NDI is necessary for dynamic grant and not for type-2 configured grant activation/deactivation, while configured grant index is the other way around. Therefore, It’s better to allow UE to know which DCI contents to be deciphered after descrambling CRC with the corresponding RNTI correctly.
From this viewpoint, the RNTI for a configured grant type-2 should only be used for activation/deactivation, not in a retransmission scheduled by dynamic grant with the associated initial transmission on configured resources.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 6: For a TB with initial transmission on resources either from Type-1 or Type-2 configured grants, a retransmission scheduled by dynamic grant should be supported.
· The RNTI configured for dynamic grant should be used for the retransmission in this case.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]DCI for mode 1 scheduling
1.1.3 Timing indication in DCI
In previous meetings, it has been agreed that the minimum time gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time. Then, whether the number of physical or logical slots is used to indicate the time gap should be further discussed. 
1) K2’ physical slots. When DCI is transmitted in slot n, the SCI is transmitted in the first slot in the resource pool not smaller than K2’ physical slots from the reception slot of DCI. 
2) K2’ logical slots. When the sidelink grant is transmitted in slot n, the SCI is transmitted in slot n’+K2’, where slot n’ is the first slot in the resource pool after slot n. 
Considering that time gap K2’ mainly accounts for PSCCH/PSSCH preparation time and provides scheduling flexibility of gNB, time gap in terms of physical slots is supported. 
Similar problem exists in how to indicate timing of SL HARQ feedback transmission in PUCCH, for the same reason and consistency, time gap in terms of physical slots is also supported. 
Proposal 7: In NR sidelink mode 1, support using physical slots for timing indication in DCI:
· For the indication of timing of the first scheduled sidelink transmission.
· For the indication of timing of SL HARQ feedback transmission in PUCCH.
1.1.4 DCI contents
The new DCI format is used for the scheduling of PSCCH as well as the activation/deactivation type-2 configured grant, and also contains several SCI fields used for the scheduling of PSSCH. 
The following candidate bit fields in DCI format for mode 1 scheduling should be supported. 

Table 1. DCI contents for mode 1 scheduling
	Bit field
	Note

	Carrier indicator
	reserved for forward compatibility
	

	Destination index
	
	

	Lowest index of the subchannel allocation to the initial transmission for PSCCH
	
	

	Indication of timing of the first scheduled sidelink transmission
	
	

	Indication of timing of SL ACK/NACK transmission in PUCCH
	
	

	PUCCH resource indicator carrying SL ACK/NACK from Tx UE to gNB
	
	

	DAI
	
	

	Time/frequency resource allocation for scheduling PSSCH
	for initial transmission and retransmissions
	

	HARQ enable/disable indicator
	
	

	HARQ ID, NDI
	For identifying resources for initial transmission and retransmissions
	

	Configured grant index
	multiple activated sidelink configured grants
	



Proposal 8: DCI contents listed in Table 1 should be supported.

Conclusions
NR sidelink mode 1 resource allocation related issues are discussed in this document and the following conclusions are proposed:
Proposal 1: Destination index should be included in DCI in mode 1.
Proposal 2: For dynamic grant in mode 1, support a new HARQ ACK/NACK feedback timing, which is defined as one of the following alternatives:
· Alt 1: The timing between PDCCH containing SCI scheduling information and the corresponding PUCCH carrying sidelink ACK/NACK. 
· Alt2: The timing between PSSCH and the corresponding PUCCH carrying sidelink ACK/NACK. 
Proposal 3: If Type-1 HARQ-ACK codebook is configured, the codebook size is determined by candidate transmission occasions of PSCCH/PSSCH in a resource pool.
Proposal 4: If Type-2 HARQ-ACK codebook is configured, a SL DAI field should be included in DCI. 
Proposal 5: HARQ ID and NDI should be included in DCI for dynamic grant in mode 1.
Proposal 6: For a TB with initial transmission on resources either from Type-1 or Type-2 configured grants, a retransmission scheduled by dynamic grant should be supported.
· The RNTI configured for dynamic grant should be used for the retransmission in this case.
Proposal 7: In NR sidelink mode 1, support using physical slots for timing indication in DCI:
· For the indication of timing of the first scheduled sidelink transmission.
· For the indication of timing of SL HARQ feedback transmission in PUCCH.
Proposal 8: DCI contents listed in Table 1 should be supported.
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