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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A new WID on NR-V2X was approved at RAN#83 [1], including objectives for cross-RAT control of sidelink resource allocation as follows:
· 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
The agreements achieved in the study item phase for LTE Uu configuration of NR sidelink include:
Agreements:
It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
FFS details
Further study impact and benefits of LTE Uu managing NR mode-1 SL communications

Agreements:
· 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
When NR sidelink mode-1 is controlled by gNB, dynamic scheduling, and configured grants of type 1 and type 2 grants are supported. When it is controlled by eNB, neither dynamic scheduling nor type 2 configured grant are supported, and the support of NR sidelink mode-1 is based on type 1 configured grants with some simplifications. 
This contribution provides details on the Mode 1-Type 1 configured grant configuration by LTE and how eNB configures the resources for NR mode 2. 
[bookmark: _Ref129681832]Configurations for NR mode-1 SL
NR Uu configured grant configuration
The design of NR sidelink structure and procedure is continuing to be discussed in the work item, and more agreements are still needed to make how NR sidelink mode-1 works clear. In the meantime, NR Uu configured grant configuration is a suitable a starting point to discuss the details of configuration for NR sidelink mode-1 type 1 by LTE Uu. 
The configuration for the configured grant is as follows [2]:
[bookmark: _Toc535261426]–	ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2).
ConfiguredGrantConfig information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                		   OPTIONAL,   -- Need S,
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,       -- Need R
    ...
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP

According to the agreement, the configuration from LTE Uu for NR sidelink mode-1 type 1 is restricted to time/frequency resources and periodicity. Hence, the green highlighted parameters of the NR Uu configured grant are needed. 
Proposal 1: The following parameters of NR Uu configured grant are needed for LTE Uu configuration of NR sidelink mode-1 type 1:
· resourceAllocation
· periodicity                         
· configuredGrantTimer
· timeDomainOffset      
· timeDomainAllocation
· frequencyDomainAllocation
· frequencyHoppingOffset
More necessary configuration needed for NR mode-1 SL
The configuration restricted to time/frequency resources and periodicity aims to simplify/facilitate network management and/or UE implementation, based on an assumption that it is challenging for an eNB to obtain dynamic information about the NR sidelink without introducing new feedback information over LTE Uu and changes in eNB schedulers. Thus the agreement assumes the LTE network provides time and frequency domain resources, and leaves the selection and adaption of transmission schemes and parameters to sidelink transmission UEs, e.g., MCS/TBS, etc, in a way similar to how the LTE sidelink works even in mode 3. 
However, if some parameters as cyan highlighted from NR Uu configured grant configuration, e.g., rbg-Size, dmrs-Seqinitialization, etc, are up to sidelink transmission UE choice, such parameters are probably needed to be included in NR SCI to make sidelink work, which would unnecessarily enlarge SCI size. Therefore, such parameters would be better to be configured by LTE Uu configuration as well. 
Proposal 2: In addition to the parameters related to time/frequency resources & periodicity, at least the following parameters of NR Uu configured grant are needed for LTE Uu configuration of NR sidelink mode-1 type 1:
· rbg-Size
· dmrs-Seqinitialization
In addition, multiple configured grant (CG) configurations with different configuration parameters are beneficial in order to address message characteristics of V2X services and support different types of service and traffic. In fact, benefits of multiple resource configurations per UE have been discussed and LTE sidelink supports up to eight SPS configurations since Rel-14 [3]. 
A UE can be transmitting sidelink packets with different traffic requirements so that a single CG resource may not be enough. Therefore, mode 1 UEs should have multiple CGs suitable for different loads, latency, reliability and traffic types which they can use accordingly: one CG can be tailored to a 100-byte packet and another to 1kB packet. The UE can dynamically select a CG configuration that best suits a certain traffic type or packet size. The multiple CGs for NR SL in mode 1 are beneficial regardless it is in the control of NR Uu or LTE Uu. 
Proposal 3: NR SL mode 1, when controlled by LTE Uu, supports the same number of Type 1 configured sidelink grants as when controlled by NR Uu.
For some advanced V2X service scenarios (e.g., platooning) temporary blockage of the LTE Uu link can be addressed in a similar way as in case of NR Uu controlling NR SL mode-1 communications in [4]. That is, during a temporary connection interruption, the NR UE can start or continue using a NR SL type-1 configured grant previously provided by the eNB.
Proposal 4: When it experiences RRC connection interruption, the NR UE can start or continue using a NR SL type-1 configured grant which was provided by the eNB, following procedures defined for the NR Uu interface.

Configurations for NR mode-2 SL
This section addresses the FFS made at RAN1#94bis meeting for the details on LTE Uu providing necessary semi-static configuration for NR mode-2 SL communications. 
Regarding NR mode-2 SL, it was agreed that mode 2 supports the sensing and resource (re)-selection procedures and FFS resource granularity for sensing and resource (re)-selection, e.g., PRB(s), slots, resources patterns, etc. Therefore, the resources for NR mode-2 SL sensing and resource (re)-selection procedures will be configured by gNB. 
It is natural that LTE Uu configuring resources for NR mode-2 SL follows the same decisions as the NR Uu configuring resources for NR mode-2 SL. 
Proposal 5: For NR mode-2 controlled by LTE Uu, LTE needs to provide the same higher-layer configurations as NR Uu, and at the same level of RRC control, i.e. UE- or cell-specific. 

Conclusions
This contribution focuses on the configurations for NR mode-1 and mode-2 SL in the control of LTE Uu, which leads to the following proposals: 
Proposal 1: The following parameters of NR Uu configured grant are needed for LTE Uu configuration of NR sidelink mode-1 type 1:
· resourceAllocation
· periodicity                         
· configuredGrantTimer
· timeDomainOffset      
· timeDomainAllocation
· frequencyDomainAllocation
· frequencyHoppingOffset
Proposal 2: In addition to the parameters related to time/frequency resources & periodicity, at least the following parameters of NR Uu configured grant are needed for LTE Uu configuration of NR sidelink mode-1 type 1:
· rbg-Size
· dmrs-Seqinitialization
Proposal 3: NR SL mode 1, when controlled by LTE Uu, supports the same number of Type 1 configured sidelink grants as when controlled by NR Uu.
Proposal 4: When it experiences RRC connection interruption, the NR UE can start or continue using a NR SL type-1 configured grant which was provided by the eNB, following procedures defined for the NR Uu interface.
Proposal 5: For NR mode-2 controlled by LTE Uu, LTE needs to provide the same higher-layer configurations as NR Uu, and at the same level of RRC control, i.e. UE- or cell-specific. 
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