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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 consideration on the remaining issues in mode 1, including DMRS configuration, destination and cast type indication, HARQ process ID for configured grant, HARQ procedure over Uu, as well as DCI for mode 1 scheduling. 
Discussion
DMRS Configuration 
In RAN1 #98 meeting, the following agreement was achieved:
Agreements:
· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.
· Exact DMRS pattern is indicated by SCI
· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern
· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
· FFS: case for Mode 1
· FFS: whether/how to use restrictions for choice of DMRS pattern 
· FFS on details on time-domain pattern
· FFS the number of possible DMRS patterns
· Note: it is not intended to specify DM-RS based resource pool selection
From the above agreement, one or more PSSCH DMRS pattern(s) in time domain can be (pre-)configured for a resource pool, and the final DMRS pattern used for sidelink should be indicated by SCI. For mode 2, DMRS pattern is chosen by the transmitter UE. But the case for mode 1 is still FFS. 
In mode 1, there is some argument that multiple sidelink transmissions can be spatially multiplexed (partially), if DMRS pattern is determined by gNB. However in this case, gNB may not select DMRS pattern properly, since the SL CSI reporting to gNB is not supported. On the other hand, if DMRS pattern is determined by the transmitter UE, SL CSI can be utilized and more flexibility can be achieved. Therefore, for mode 1, we support that DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
Proposal 1: For Mode 1, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
Sidelink destination and cast type 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. 
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 2: Destination index should be included in DCI in mode 1.
Configured grant
In RAN1 #99 meeting, it has been agreed that dynamic grant is used to provide additional resources for retransmission upon receiving a SL NACK report, and SL RNTI introduced for DCI for a configured grant type-2 is used when the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2). It has been also agreed that DCI contains HARQ ID and NDI. Therefore, a UE can distinguish between grant for an initial transmission and that for a retransmission via HARQ ID and NDI. In order that gNB knows the HARQ ID used for the initial transmission which is scheduled by a configured grant (type-1 or type-2), a mechanism for HARQ ID derivation should be pre-determined and known at both gNB and SL Tx UE side.
In NR Uu configured grant, HARQ ID is determined by the equation: 
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_ symbol is the symbol index of the first transmission occasion of repetition bundle and HARQ ID should be the same during the repetitions. 
SL configured grant can adopt the similar mechanism as above and logical slots should be used. Considering that SL minimum resource allocation unit is a slot, the HARQ ID can be determined as follow:
HARQ Process ID_SL = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes
Where current_slot is the logical slot index of the first transmission resource of set of resources defined in a resource pool, and periodicity is counted in terms of logical slots.
Proposal 3: Support taking the equation for HARQ ID determination for SL configured grants (type 1 and type 2):
HARQ Process ID_SL = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes
Where current_slot is the logical slot index of the first transmission resource of set of resources defined in a resource pool, and periodicity is counted in terms of logical slots.
Regarding to the activation and deactivation of SL configured grant (type 2), to save signaling, existed fields in DCI can be used as in NR Uu configured grant and no additional field is required, namely, specific value of HPN and RV fields are used for activation, while specific value of MCS and RB assignment fields are additionally used for deactivation.
Proposal 4: Support using implicit indication method for (de)-activation of SL configured grant (type 2).
HARQ procedure 
1.1.1 HARQ feedback contents 
In the email discussion after RAN1 #98bis, the following agreement was achieved:
Agreements:
· For unicast: 
· TX UE reports contents received in PSFCH (i.e., ACK/NACK) to gNB. 
· TX UE reports NACK if PSFCH is not detected 
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as working assumption) associated with the transmissions.
· For groupcast option 1: 
· TX UE reports ACK to the gNB if no PSFCH is detected. 
· TX UE reports NACK to the gNB if at least one PSFCH (i.e., NACK) is detected. 
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as a working assumption) associated with the transmissions. 
· FFS the cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· TX UE reports ACK if all expected PSFCH resources are received and carry ACK. 
· TX UE reports NACK if at least one received PSFCH resource carries NACK or if no PSFCH is detected. 
· FFS the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· FFS behavior when TX UE does not detect some expected PSFCH.
· FFS if no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· FFS whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB.
There are still some FFS in the agreement and our view on the issues are provided in the following:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]In groupcast option 1, for the case TX UE does not transmit/receive due to prioritization, it means that new resource is required for the retransmission. Therefore, in this case, TX UE should report NACK to gNB.
In groupcast option 2, for the case when TX UE does not detect some expected PSFCH, it may due that RX UE fails to detect PSCCH, and it may also due that TX UE fails to detect any PSFCH. Therefore, in this case, TX UE should report NACK to gNB.
If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, TX UE should report ACK to gNB, because no resources are needed for retransmission.
Proposal 5:
· In groupcast option 1, TX UE reports NACK when TX UE does not transmit/receive due to prioritization.
· In groupcast option 2, TX UE reports NACK when TX UE does not detect some expected PSFCH.
· If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, TX UE reports ACK.
1.1.2 HARQ-ACK codebook
According to the agreement, for selecting PUCCH offset/resource and format in UL, the Rel-15 procedure and signaling for DL HARQ-ACK are reused for dynamic grant and configured grant type-2, and RRC is used to configure PUCCH offset/resource and format for configured grant type-1. In the following, we provide our consideration on how to support HARQ-ACK multiplexing on PUCCH in mode 1.
Type-1 HARQ-ACK codebook
For supporting type-1 HARQ-ACK codebook, the set of occasions for candidate PDSCH receptions is determined based on the following factors in NR Uu:
· A set of slot timing values [image: ]associated with the active UL BWP. 
· A set of row indexes [image: ]of a PDSCH resource allocation table. 
· The ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ]. 
· tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. 
Regarding the case for NR sidelink mode 1, for supporting type-1 HARQ-ACK codebook, the set of occasions for candidate PSCCH/PSSCH receptions should be used instead of candidate PDSCH receptions.
Proposal 6: In NR sidelink mode 1, the set of occasions for candidate PSCCH/PSSCH receptions in a resource pool should be used for determining type-1 HARQ-ACK codebook size.


 
Figure 1. Determination of Type-1 HARQ-ACK codebook for NR sidelink mode 1
Figure 1 illustrates a procedure of determining type-1 HARQ-ACK codebook for NR sidelink mode 1. Generally, the overall considerations are as follows: 
· The contents received in PSFCH (i.e., sidelink ACK/NACK) in slots n-k can be multiplexed to PUCCH in slot n, where k  and  denotes a set of slot offsets of PSFCH-to-PUCCH in physical slots. 
· Find all the PSCCH/PSSCH transmission occasions for which the corresponding HARQ-ACKs are in slots n-k, using
a) SL slot configuration provided by PSBCH and resource pool time domain configuration. 
b) The (pre-)configured time gap K between PSCCH/PSSCH and PSFCH.
· 
Considering that the minimum level of resource allocation is a slot, one HARQ-ACK bit is enough for each PSCCH/PSSCH transmission occasion and a set of row indexes  of a PDSCH resource allocation table is not required in mode 1.
· 
Considering that the same SCS is used in SL and UL, 

Type-2 HARQ-ACK codebook
For supporting type-2 HARQ-ACK codebook, SL downlink assignment indicator (DAI) indicator in DCI can be used and the same mechanism can be adopted as NR Uu. 
DCI for mode 1 scheduling
Following agreements regarding to DCI for mode 1 scheduling were made in RAN1 #98b and RAN1 #99 meetings respectively:
RAN1 #98b
Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size
RAN1 #99
Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
In LTE V2X, the same DCI format 5A is used for dynamic grant and for SPS grant, and, the size of DCI format 5A is aligned with the size of DCI format 0 by zero-padding. As a working assumption made in RAN1 #99 meeting, the size of the new DCI format introduced for NR V2X is aligned with one of the existing NR DCI formats. We prefer to confirm this working assumption and, consequently, the open issue becomes which NR DCI format is chosen to be aligned with. For NR, there are two kinds of DCI formats, fallback and non-fallback, where fallback format is used to configure a set of basic parameters and has compact size comparted to non-fallback format. It should be pointed out that when the number of blind decodes or the number of CCEs for channel estimation exceeds the maximum, the UE only have to drop the UE-specific search space, which means that the fall back DCI is within the DCI size budget in most although not all cases. 
In our view, for simplicity, it is preferred to align the size of the new DCI format introduced for conveying sidelink dynamic grant and for activation/deactivation of configured grant type-2 with the size of DCI format 0_0 by zero padding. Also, zero-padding is used to align the sizes of DCI carrying dynamic grants and configured grant type-2.
We have the following proposal:
Proposal 7: The size of the new DCI format and the size of NR DCI format 0_0 are aligned by zero-padding.

Conclusions
NR sidelink mode 1 resource allocation related issues are discussed in this document and the following conclusions are proposed:
Proposal 1: For Mode 1, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
Proposal 2: Destination index should be included in DCI in mode 1.
Proposal 3: Support taking the equation for HARQ ID determination for SL configured grants (type 1 and type 2):
HARQ Process ID_SL = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes
Proposal 4: Support using implicit indication method for (de)-activation of SL configured grant (type 2).
Proposal 5:
· In groupcast option 1, TX UE reports NACK when TX UE does not transmit/receive due to prioritization.
· In groupcast option 2, TX UE reports NACK when TX UE does not detect some expected PSFCH.
· If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, TX UE reports ACK.
Proposal 6: In NR sidelink mode 1, the set of occasions for candidate PSCCH/PSSCH receptions in a resource pool should be used for determining type-1 HARQ-ACK codebook size.
Proposal 7: The size of the new DCI format and the size of NR DCI format 0_0 are aligned by zero-padding.

References
“RAN2 Chairman's Notes”, RAN2 #106. 
“RAN1 Chairman's Notes”, RAN1 #97. 
“RAN2 Chairman's Notes”, RAN1 #98. 
“RAN1 Chairman's Notes”, RAN1 #98bis. 
“RAN2 Chairman's Notes”, RAN1 #99. 

image3.wmf
UL

DL

-

2

m

m


image4.wmf
DL

m


image5.wmf
UL

m


image6.emf
PSCCH#1/

PSSCH#1

PSCCH#2/

PSSCH#2

P

S

F

C

H

#

2

P

S

F

C

H

#

1

P

U

C

C

H

DCI

#1

DCI

#2

DL

SL&UL

k=2 k=1

K2'={1,2}


Microsoft_Visio_2003-2010___1.vsd
PSCCH#1/
PSSCH#1


PSCCH#2/
PSSCH#2


PSFCH#2


PSFCH#1


PUCCH


DCI
#1


DCI
#2


DL


SL&UL


k=2


k=1


K2'={1,2}



image7.wmf
R


oleObject1.bin

image8.wmf
SLUL

-

21

mm

=


oleObject2.bin

image1.wmf
1

K


image2.wmf
R


