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Introduction
In the description of the work item [1] for 5G V2X with NR sidelink, the following objectives were specified for Mode 1 resource allocation for 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.
· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.

At RAN1#96b, the following agreements were reached on mode 1 resource allocation [2]:
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.
o	UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
o	FFS: whether different transmissions of a TB can take place across multiple configured grants.
o	Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

[bookmark: _Hlk20858755]At RAN1#97, the following agreements were reached on mode 1 resource allocation [3]:
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.

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.

At RAN1#98, the following agreements were reached on mode 1 resource allocation [4]:
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 this contribution, we provide our views on mode 1 of sidelink resource allocation for NR V2X. 
Resource allocation for mode 1 
In TR 37.885 “Study on evaluation methodology of new Vehicle-to-Everything V2X use cases for LTE and NR” [5], multiple traffic models were specified for evaluation.  For NR V2X, diverse traffic needs to be supported, including: periodic/aperiodic traffic, different magnitudes of packet sizes: from hundreds of bytes up to tens of thousands of bytes, and fixed/varying packet sizes. Also diverse communication types need to be supported, including broadcast, groupcast and unicast. 
Hence resource allocation modes specified for LTE V2X should be enhanced to adapt to much more diverse traffic requirements encountered in NR V2X.  
[bookmark: _Hlk4853378]NR V2X mode 1 (base station schedules sidelink resource) proposed in RAN1#94 should use LTE V2X mode 3 as basis and inherit all functionalities of LTE V2X mode 3. As agreed at the study item stage, both dynamic and SPS (configured grant) resource allocation will be supported for NR V2X mode 1. For configured grant, both type 1 and type 2 configured grants are supported for NR SL. While dynamic resource allocation is suitable for aperiodic data traffic, configured grant is suitable for periodic data traffic. These options provide flexibility for gNB scheduled resource allocation to suit diverse data traffic and use cases.  

UE assistance information 
For NR V2X mode 1, sidelink resources are scheduled at base station, which is more or less an implementation issue and doesn’t require standardization. However, how well mode 1 resource allocation can provide depends on relevant information the base station gathers. Considering diverse data traffic to be supported and much more stringent performance requirements in terms of reliability and latency, more information is needed to be transmitted from vehicular UEs to the base station to guarantee performance and further improve resource efficiency. On the other hand, signaling overhead cost is associated at Uu interface. Hence this part requires careful standardization to balance performance and signaling overhead. 
As agreed at the study item stage, NR supports that UE reports assistance information to the gNB, consisting of at least: UE-related geographic information (e.g., position), and V2X traffic-related information (at least for periodic traffic) including traffic periodicity, timing offset, and message size. 

One open question with this existing agreement is what exactly is included in UE-related geographic information. UE position is listed as one example, but the exact content is still open. In our view it is beneficial to report UE speed and direction in addition to UE position; this will assist the gNB in predicting the future trajectory of the UE and allow better resource scheduling.
[bookmark: P_geo]Proposal 1: UE-related geographical information in UE assistance information includes position, speed and direction. 

[bookmark: _Hlk4856293]For NR V2X, diverse transmission types need to be supported explicitly at physical layer, including broadcast, groupcast and unicast. Different transmission types are of different properties. The knowledge of transmission type at physical layer can assist gNB in scheduling sidelink resources. Hence the information of transmission type should be included in UE assistance information sent from the transmitter UE.  Or transmission type is inferred from destination ID if destination ID is reported to gNB. 
For NR V2X, even for periodic data traffic, there are different magnitudes of packet sizes for different traffic models [4]. For example, for periodic traffic Model 2 (medium traffic intensity), packet size is 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8. For periodic traffic Model 3 (high traffic intensity), packet size is uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes. Hence the information of packet size range instead of only one packet size value should be included in UE assistance information. 
[bookmark: _Hlk16599608][bookmark: _Hlk5128073][bookmark: P_addAss]Proposal 2: UE assistance information sent to gNB to assist mode 1 resource allocation additionally includes the following: transmission type (or inferred from destination ID if it’s reported), packet size range (for periodic traffic). 

[bookmark: _Hlk5006168][bookmark: _Hlk534980196]UE-autonomous control of TX parameters
One fundamental question in gNB-scheduled mode (mode 1) is if the values of TX parameters such as MCS, precoder matrix etc are selected by the gNB or if the UE has some autonomy in selecting these parameter values from value sets configured by the network. 
Since reporting sidelink CSI to the gNB is not within the scope of this WI it seems clear that the gNB does not have the required information for optimal selection of TX parameter values. Hence the UE must be given autonomy in selecting TX parameter values; however, the network shall be able to configure the set of values from which the UE can select.
[bookmark: P_txParms]Proposal 3: In mode 1, the UE autonomously selects the values of the TX parameters (such as MCS) from a set of allowed values configured by the gNB.  

gNB control over DMRS parameters
In [6], it was discussed that in order to combat the potential collisions of multiple transmitters on the PSCCH, some cyclic shift (CS) set (in frequency) and/or orthogonal cover code (OCC) set (in time domain) could be predefined or (pre)configured from which at least in Mode 2 the sidelink transmitters could randomly select one specific CS and/or OCC and the receivers make blind detection based on the available CSs and/or OCCs, as done in LTE V2X sidelink. In Mode 1, the gNB could instruct the sidelink transmitter for the selection of the CS and/or OCC of the PSCCH. In this case, the gNB may coordinate these selections between multiple sidelink transmitters that spatially reuse the same PSCCH resources. 
For PSSCH DMRS, it was agreed at RAN1-98 that one or more PSSCH DMRS time patterns could be (pre)configured per resource pool. At RAN1-97, the working assumption was reached that Rel-15 PDSCH DMRS Configuration type-1 and/or type-2 are reused for frequency patterns of PSSCH DMRS (FFS to support either one or both). In Mode 1 operations, the gNB could indicate to the sidelink transmitters the selection of the PSSCH DMRS configurations, e.g. the DMRS time pattern and the DMRS CDM group index. In this way, the gNB could coordinate these selections between multiple sidelink transmitters that spatially reuse (partially) the same PSSCH resources. 
Proposal 4: In Mode 1, the gNB could control DMRS parameters including CS/OCC selection for PSCCH DMRS and PSSCH DMRS pattern selections (e.g. DMRS pattern in time and DMRS CDM group index in frequency). 

Dynamic grant for sidelink 
[bookmark: _Hlk20920395][bookmark: _Hlk20920318]As agreed, 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 are FFS. The minimum UE processing time should be fixed to one value in specification. There is no need assuming UEs have multiple capabilities which the UE indicates to the gNB. The slot offset can be defined in terms of logical slots (only slots within the sidelink resource pool after DCI reception) without confusion. 
Proposal 5: In the DCI indicating the slot offset between DCI reception and the first scheduled sidelink transmission, the slot offset is defined in terms of logical slots (only slots within the sidelink resource pool after DCI reception). 
The relevant minimum UE processing time is fixed to one value in specification.
[bookmark: _Hlk20900202][bookmark: _Hlk20900538][bookmark: _Hlk20900699]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. Based on whether the gNB assigns a PSFCH resource for HARQ feedback at sidelink interface, the following two cases should be treated separately. If the gNB assigns a PSFCH resource, the timing information included in the PDCCH represents the time gap (in unit of physical slot) between the PSFCH and the PUCCH. If the short PSFCH resource in a PSFCH slot (periodical PSFCH resources configured by the gNB) is used by the UE, the timing information included in the PDCCH represents the time gap between the PSFCH slot and the PUCCH. In summary, the timing information included in the PDCCH represents the time gap between the PSFCH resource (either indicated by the gNB or from the PSFCH slot) and the PUCCH. Based on this timing information and PUCCH resource indicator in the PDCCH, the UE can identify where to send SL HARQ feedback to the gNB.
[bookmark: _Hlk20920283]Proposal 6: For dynamic grant, the timing (for PUCCH used for conveying SL HARQ feedback to the gNB) information included in the PDCCH should represent the time gap between the PSFCH resource (either indicated by the gNB or from the PSFCH slot) and the PUCCH.

Configured grants for sidelink
For configured grant, both type 1 and type 2 configured grants are supported for NR SL. Configured grant is particularly suitable for periodic data traffic. But NR V2X is also required to support periodic data traffic with large varying packet sizes, which calls for further enhancements. For this type of periodic data traffic with stringent QoS requirement (e.g. very low latency), the gNB can assign periodic sidelink resource (configured grant) to accommodate maximal packet size.  Then for each arrived packet, the UE can directly release unused sidelink resource at sidelink interface, i.e. the UE transmits a PSCCH (SL SCI) to release unused sidelink resource to other UEs (in mode 2 or in both modes 1/2) promptly. It provides best performance in terms of latency for sidelink transmission, and at the same time increases efficiency of sidelink resource usage.
Alternatively, the gNB can configure periodic SR (scheduling request) resources at Uu interface. The gNB configures a mapping between PUCCH information bits and the amount of released SL resource. To save signaling, the mapping can also be implicitly derived from the PUCCH information bit number and the packet size range. For an arrived packet with smaller size, the UE sends a PUCCH at configured SR resource to inform the gNB the SL resource to be released. Then the gNB can reschedule the released SL resource for other use.    
Proposal 7: Consider allowing a UE releasing unused sidelink resource (periodically configured) directly at sidelink interface or at Uu interface by using periodic SR resources.

Conclusions
In this contribution, we provide our views on mode 1 sidelink resource allocation for NR V2X, summarized in the following proposals: 
Proposal 1: UE-related geographical information in UE assistance information includes position, speed and direction. 
Proposal 2: UE assistance information sent to gNB to assist mode 1 resource allocation additionally includes the following: transmission type (or inferred from destination ID if it’s reported), packet size range (for periodic traffic). 
Proposal 3: In mode 1, the UE autonomously selects the values of the TX parameters (such as MCS) from a set of allowed values configured by the gNB. 
Proposal 4: In Mode 1, the gNB could control DMRS parameters including CS/OCC selection for PSCCH DMRS and PSSCH DMRS pattern selections (e.g. DMRS pattern in time and DMRS CDM group index in frequency).
Proposal 5: In the DCI indicating the slot offset between DCI reception and the first scheduled sidelink transmission, the slot offset is defined in terms of logical slots (only slots within the sidelink resource pool after DCI reception). 
The relevant minimum UE processing time is fixed to one value in specification.
Proposal 6: For dynamic grant, the timing (for PUCCH used for conveying SL HARQ feedback to the gNB) information included in the PDCCH should represent the time gap between the PSFCH resource (either indicated by the gNB or from the PSFCH slot) and the PUCCH.
Proposal 7: Consider allowing a UE releasing unused sidelink resource (periodically configured) directly at sidelink interface or at Uu interface by using periodic SR resources.
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