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Introduction
[bookmark: _GoBack]At the RAN#83 meeting, Rel-16 NR V2X WID [1] was approved, and mode 1 resource selection is included in the WI scope as following. 
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


In this contribution, discussion on NR sidelink mode 1 will be made and our preference will be given.
Discussion 
DCI format 
Dynamic grant 
For NR SL mode 1, gNB can schedule SL channel dynamically via DCI. Then a new DCI format can be defined to schedule SL transmission, since the contents of the DCIs will be different between DCI scheduling Uu transmission and DCI scheduling SL transmission, where an example is that DCI scheduling SL transmission provides resource for multiple SL transmissions of a TB. Moreover, dedicated RNTI, e.g., SL-V-RNTI as LTE V2X, can be used to scramble the new DCI format to distinguish DCI scheduling Uu and DCI scheduling SL. 
Proposal 1: Define a new DCI format to schedule SL transmission, and a new SL RNTI, e.g., SL-V-RNTI, is used to scramble the DCI scheduling SL transmission.
Type-2 configured grant
For type-2 configured grant, DCI-based (de)activation will be used. DCI format for the (de)activation can be aligned with DCI format for SL resource scheduling, then UE blind decoding complexity can be reduced. Furthermore, dedicated RNTI, e.g., SL-CS-V-RNTI, can be used to scramble the DCI for (de)activation, which is aligned with Uu design, i.e., dynamic grant and configured grant to use dedicated RNTI.
Proposal 2: DCI format to (de)activate type-2 SL configured grant should be aligned with that for dynamic SL scheduling, and a different SL RNTI from SL RNTI for dynamic SL scheduling, e.g., SL-CS-V-RNTI, is used to scramble the DCI. 
Furthermore, it is noted that the multiple configured grants can be active simultaneously. When multiple services run in a UE, each service may use a different configured grant. Multiple configured grants to be activated or deactivated simultaneously avoids multiple DCI transmission to reduce signaling overhead and to bring better resource efficiency. Based on above discussion, following proposal is made:
Proposal 3: Support a single DCI to (de)activate multiple SL configured grants for NR SL mode 1.
LTE Uu to schedule NR SL transmission 
	#AH_1901 Agreement:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1


Regarding LTE Uu to schedule NR SL transmission, it was agreed that type 1 configured grant will be used, where RRC signaling will be impacted. Therefore, it is proposed that LTE Uu to schedule NR sidelink mode 1 is treated in RAN2.
Observation 1: Specification impact of LTE Uu to scheduling NR sidelink is up to RAN2 discussion.
HARQ ACK/NACK feedback
	[bookmark: _Toc3237548]#97 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



At the RAN1#97 meeting, it was agreed that SL HARQ-ACK report from TX UE to gNB is supported for UE to request resource(s) for TB retransmission. To support such feature, Rel-15 NR Uu HARQ-ACK feedback procedure can be baseline for the SL HARQ-ACK report. Straightforwardly, PUCCH can be used for the purpose of SL HARQ-ACK report, and besides, PUSCH can be considered as well, i.e., SL HARQ-ACK multiplexing with/without UL-SCH on PUSCH.
SL HARQ-ACK on PUCCH
To simplify the discussion and specification work, it is recommended that SL HARQ-ACK on PUCCH can be treated firstly. In NR-Rel-15, the following mechanism is adopted to indicate a PUCCH transmission for HARQ-ACK feedback.
· PDSCH-to-HARQ_feedback timing indicator field in the DCI format indicates the slot timing of a PUCCH transmission. If the DCI format does not include PDSCH-to-HARQ_feedback timing indicator field, slot timing is provided by dl-DataToUL-ACK.
· For HARQ-ACK feedback corresponding to a PDSCH reception with a corresponding PDCCH, i.e. dynamic scheduling and activation/deactivation DCI of SPS,
· PUCCH resource indicator field in the DCI format indicates a PUCCH resource in the slot.
· For HARQ-ACK feedback corresponding to a PDSCH reception without a corresponding PDCCH, i.e. SPS PDSCH reception except for that corresponding to activation DCI,
· n1PUCCH-AN provides a PUCCH resource in the slot.
For SL HARQ-ACK feedback to gNB, similar mechanism can be applied to reduce WI workload. DL dynamic scheduling and SPS can be replaced with SL dynamic scheduling and SL type-2 configured grant, respectively. SL type-1 configured grant does not have corresponding DCI since the resource is configured by RRC signaling. For SL type-1 configured grant, both slot timing of PUCCH and PUCCH resource in the slot should be provided by higher layer parameter.
Proposal 4: For SL HARQ-ACK feedback to gNB, support the following mechanism:
· A DCI field in the DCI format indicates the slot timing of a PUCCH transmission. If the DCI format does not include the DCI field, or for SL type-1 CG, slot timing of a PUCCH transmission is provided by higher layer parameter.
· For HARQ-ACK feedback corresponding to a PSSCH transmission with a corresponding PDCCH, i.e. dynamic scheduling and activation/deactivation DCI of SL type-2 CG,
· PUCCH resource indicator field in the DCI format indicates a PUCCH resource in the slot.
· For HARQ-ACK feedback corresponding to a PSSCH transmission without a corresponding PDCCH, i.e. SL type-1/type-2 CG PSSCH transmission except for that corresponding to activation DCI of SL type-2 CG,
· Higher layer parameter provides a PUCCH resource in the slot.
Regarding TX UE behavior to feedback SL HARQ-ACK on PUCCH, SL HARQ-ACK feedback information from TX UE to gNB is unclear. Considerable options are a) TX UE forwards the received SL HARQ-ACK information to gNB, b) TX UE can decide whether to transmit ACK or NACK to gNB, which can be different from the received SL HARQ-ACK information. We believe that the first option is straightforward, i.e., TX UE forwards the SL HARQ-ACK information from RX UE on PUCCH to inform gNB the status (successful/failed) of SL transmission. If TX UE receives SL ACK from RX UE corresponding to a TB on PSFCH, TX UE forwards SL ACK from RX UE of a TB to gNB to report successful SL transmission. If TX UE receives SL NACK corresponding to a TB from RX UE on PSFCH, TX UE forwards SL NACK from RX UE of a TB to gNB to report failed SL transmission.
Proposal 5: TX UE forwards SL HARQ-ACK feedback from RX UE to gNB on PUCCH.
[bookmark: OLE_LINK1]SL HARQ-ACK on PUSCH
In Rel-15 NR Uu, if PUCCH resource for HARQ-ACK feedback is overlapped with PUSCH in time for a given UE, it is supported that HARQ-ACK is multiplexed with/without UL-SCH on PUSCH. Similarly, if PUCCH resource for SL HARQ-ACK is overlapped with PUSCH resource in time for a given UE, multiplexing between SL HARQ-ACK on PUSCH should be applied since simultaneous transmission of PUCCH and PUSCH is not allowed in NR, and dropping either is undesirable.  The multiplexing rule of NR-Uu HARQ-ACK on PUSCH can be reused for SL HARQ-ACK multiplexing on PUSCH. 
[bookmark: _Hlk16859069][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 6: For multiplexing SL HARQ-ACK on PUSCH with/without UL-SCH, the multiplexing mechanism of Uu HARQ-ACK on PUSCH with/without UL-SCH is applied
Multiplexing of SL HARQ-ACK and Uu HARQ-ACK
Another issue regarding SL HARQ-ACK feedback to gNB is, multiplexing of SL HARQ-ACK and Uu HARQ-ACK. From the conclusion, we believe that SL HARQ-ACK should not be multiplexed with Uu HARQ-ACK. In NR Rel-15, multiple HARQ-ACK bits are multiplexed in a PUCCH/PUSCH transmission, where the HARQ-ACK bits would be transmitted in the same slot. To multiplex them, HARQ-ACK codebook mechanisms are specified in NR Rel-15 spec. In addition, DL assignment may be missed by the UE. In this case, HARQ-ACK bit size would not be aligned between gNB and UE. To avoid the misunderstanding, DL DAI and UL DAI are defined. If multiplexing of SL HARQ-ACK and Uu HARQ-ACK is supported, the above features need to be updated, which introduce huge workload. And Uu HARQ-ACK feedback performance may be degraded in this case, which is strongly undesirable. Therefore, SL HARQ-ACK should be reported separately from Uu HARQ-ACK. Note that multiplexing of SL HARQ-ACK and SR/CSI is applicable.
[bookmark: _Hlk16859095]Proposal 7: Do not allow multiplexing of SL HARQ-ACK and Uu HARQ-ACK.
UE report 
	#94b Agreements:
· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). 
#96 Agreements:
· UE reports of assistance information to the gNB include, at least: traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic).



During Rel-16 NR V2X SI phase, it was agreed that assistance information, including at least UE-related geographic information and SL traffic related information, can be reported to gNB. Besides, RAN1 needs to further discuss more assistance information which can be reported to gNB. Based on discussion at the RAN1#96b meeting, at least CBR report and/or sensing-related information report need to be further discussed.
Regarding CBR report, it is believed that it is a good way for UE to inform gNB about the SL channel congestion status when mode 2 resource allocation is performed in the resource pool, but for mode 1 operation, the motivation of CBR report is not clear yet. It is observed that, if UEs operating in mode 1 and mode 2 share the same resource pool, CBR report can be beneficial for gNB to control the congestion level via controlling SL transmission of mode 1 UE in the resource pool. However, the motivation/scenario to support resource pool sharing between UEs operating in mode 1 and mode 2 is still not clarified.
Observation 2: CBR report may be beneficial for congestion control when UEs operating in mode 1 and mode 2 share the same resource pool. However, the motivation/scenario to support resource pool sharing is still not clarified.
Regarding the report of sensing-related information, the motivation needs to be further clarified. On the one side, it may be useful for more precise resource interference management by gNB, but geographical location report has been agreed for similar purpose, so that additional performance gain needs to be shown to support the sensing-related information report. On the other side, it may be beneficial to control resource collision between UE operating in mode 1 and UE operating in mode 2 when they share the same resource pool, but still, the motivation/scenario to support resource pool sharing between UEs operating in mode 1 and mode 2 is not clarified.
Observation 3: The motivation to report sensing-related information is not clarified, and the related performance gain is not clear.
Sidelink pre-emption
In NR system, pre-emption of eMBB traffic is supported, when there is no transmission resource for URLLC traffic. For flexible resource allocation, scheduling information arrived in slot n can be used for data transmission in slot n+k. For URLLC service, a packet needs to be transmitted right after packet arrival to meet URLLC service latency requirement. In NR system, resource for eMBB transmission can be scheduled before URLLC packet arrival. As a result, there is case that resource potentially for URLLC transmission can be blocked by eMBB transmission. In order to guarantee successful transmission of URLLC traffic, preemption of resource scheduled for eMBB transmission should be supported for DL transmission as shown in Fig. 1. 
[image: ]Figure 1: DL eMBB pre-emption
In NR V2X, some URLLC service(s) requires 3ms end-to-end latency requirement, e.g., for emergency trajectory alignment, while some other eMBB traffic requires tens of millisecond end-to-end latency. In NR V2X, similar situation and requirement to pre-empt resource of eMBB transmission in SL will occur. Therefore, we propose to study URLLC and eMBB traffic multiplexing with resource pre-emption mechanism for SL transmission. 
For the pre-emption signaling transmission, we think gNB can send DCI to inform TX UE about the pre-emption operation, and TX UE forwards the pre-emption information to its proximity-UE(s) including RX UE(s) via SCI. Besides the signaling aspect, UE behavior when receiving the pre-emption should be specified, and the details can be discussed after confirming the framework for SL pre-emption operation.
Proposal 8: Support resource pre-emption mechanism in PHY layer to enable low latency packet transmission.
UE processing time
In NR Uu, PUSCH preparation time and PDSCH processing time were specified to relax UE implementation requirement and maintain a stable system. Similar definition will be beneficial for SL operation as well.
In NR Uu, the timing between DCI scheduling PUSCH transmission and actual PUSCH transmission needs to be larger than the defined PUSCH preparation time. In NR SL mode 1, DCI can be used to schedule PSSCH transmission resource. Therefore, PSSCH preparation time needs to be defined in the specification to relax UE implementation requirement and the detailed value can be discussed further. 
[image: ]
Figure 2: PSSCH preparation time
Proposal 9: Define PSSCH preparation time from DCI scheduling PSSCH transmission and actual PSSCH transmission in the specification.
In NR Uu, the timing between PDSCH transmission and the associated HARQ-ACK on PUCCH needs to be larger than the defined PDSCH processing time. In NR SL mode 1, DCI will be used to indicate PUCCH transmission resource. Therefore, PSFCH processing time needs to be defined in the specification to relax UE implementation requirement and the detailed value can be discussed further.
[image: ]
Figure 3: PSFCH processing time
Proposal 10: Define PSFCH processing time from PSFCH reception and PUCCH/PUSCH transmission in the specification.
Conclusion
In this contribution, SL resource allocation mode 1 has been discussed. Based on the discussion, the following observations and proposals were made:
Observation 1: Specification impact of LTE Uu to scheduling NR sidelink is up to RAN2 discussion.
Observation 2: CBR report may be beneficial for congestion control when UEs operating in mode 1 and mode 2 share the same resource pool. However, the motivation/scenario to support resource pool sharing is still not clarified.
Observation 3: The motivation to report sensing-related information is not clarified, and the related performance gain is not clear.

Proposal 1: Define a new DCI format to schedule SL transmission, and a new SL RNTI, e.g., SL-V-RNTI, is used to scramble the DCI scheduling SL transmission.
Proposal 2: DCI format to (de)activate type-2 SL configured grant should be aligned with that for dynamic SL scheduling, and a different SL RNTI from SL RNTI for dynamic SL scheduling, e.g., SL-CS-V-RNTI, is used to scramble the DCI. 
Proposal 3: Support a single DCI to (de)activate multiple SL configured grants for NR SL mode 1.
Proposal 4: For SL HARQ-ACK feedback to gNB, support the following mechanism:
· A DCI field in the DCI format indicates the slot timing of a PUCCH transmission. If the DCI format does not include the DCI field, or for SL type-1 CG, slot timing of a PUCCH transmission is provided by higher layer parameter.
· For HARQ-ACK feedback corresponding to a PSSCH transmission with a corresponding PDCCH, i.e. dynamic scheduling and activation/deactivation DCI of SL type-2 CG,
· PUCCH resource indicator field in the DCI format indicates a PUCCH resource in the slot.
· For HARQ-ACK feedback corresponding to a PSSCH transmission without a corresponding PDCCH, i.e. SL type-1/type-2 CG PSSCH transmission except for that corresponding to activation DCI of SL type-2 CG,
· Higher layer parameter provides a PUCCH resource in the slot.

Proposal 5: TX UE forwards SL HARQ-ACK feedback from RX UE to gNB on PUCCH.
Proposal 6: For multiplexing SL HARQ-ACK on PUSCH with/without UL-SCH, the multiplexing mechanism of Uu HARQ-ACK on PUSCH with/without UL-SCH is applied
Proposal 7: Do not allow multiplexing of SL HARQ-ACK and Uu HARQ-ACK.
Proposal 8: Support resource pre-emption mechanism in PHY layer to enable low latency packet transmission.
Proposal 9: Define PSSCH preparation time from DCI scheduling PSSCH transmission and actual PSSCH transmission in the specification.
Proposal 10: Define PSFCH processing time from PSFCH reception and PUCCH/PUSCH transmission in the specification.
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