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[bookmark: _Ref513464071]Introduction
A new study item on NR V2X was agreed in RAN plenary meeting #80 [1]. In the agreed study item descriptions [2], there are six objectives: sidelink design, Uu enhancements for advanced V2X use cases, Uu-based sidelink resource allocation/configuration, RAT/interface selection for operation, QoS management and coexistence. The objective for Uu-based sidelink resource allocation/configuration includes the necessary enhancements of LTE Uu and NR Uu to control NR sidelink and the necessary enhancements of NR Uu to control LTE sidelink. 
Several agreements have been made in RAN1 meeting #94 [3] on the Uu-based sidelink resource allocation/configuration. Still, several open issues were listed in the summary [4] of this agent item. 
In this contribution, we provide our views on the open issues related to the enhancements of NR or LTE Uu interface to control NR sidelink.
Discussion
NR sidelink configurations via NR Uu
In LTE V2X, the Uu interface is used to configure the LTE sidelink and to allocate resources for sidelink transmissions for Mode 3 UE. Besides the pre-configurations, the UE may obtain common configurations via SIB21 and dedicated configurations via RRC connection reconfiguration. The configurations include Tx/Rx resource pool (normal or exceptional), synchronization, zone, etc. 
For NR V2X, the NR Uu interface can be used to configure the NR sidelink. The configurations could be in terms of RRC messages. Like LTE V2X, common configurations could be via SIB and dedicated configurations could be via RRC connection reconfiguration in NR V2X. 
Some of the NR sidelink configurations may be similar to LTE sidelink configurations (e.g., resource pool). The difference between NR and LTE should be considered in the NR sidelink configurations. For example, one difference between NR and LTE is the numerology. In LTE, the sub-carrier spacing is 15 KHz (except for extended cyclic prefix which has sub-carrier spacing 7.5 KHz) and the maximum channel bandwidth contains 100 RBs. In NR, the sub-carrier spacing could be  KHz, where . The maximum NR channel bandwidth is 400 MHz, which contains up to 275 RBs. This numerology and bandwidth difference should be captured in the NR sidelink configurations for resource pool (e.g., SL-CommResourcePoolV2X). 
Some NR features, which are not contained in LTE, may be incorporated in the NR sidelink configurations. For example, the configured grant configuration type-1 for sidelink may be considered. Some new NR V2X features may also be incorporated in the NR sidelink configurations. For example, the NR sidelink supports unicast and groupcast, and feedback is beneficial for reliable data transmissions in sidelink unicast and groupcast. The configuration for feedback resources may be considered.
Proposal 1: Further study the NR sidelink configurations, which could be similar to LTE sidelink configurations or could be designed to support new NR V2X features.

NR sidelink resource allocation via NR Uu
Besides configurations for sidelink, the NR Uu interface could also be used for resource allocation for NR mode 1 UE. In LTE V2X, the DCI format 5A is used to schedule PSCCH and certain SCI format 1 fields for PSSCH scheduling. The same resource allocation scheme can be applied to NR mode 1 UE as well. 
Unlike LTE V2X sidelink which only supports broadcast transmissions, NR V2X sidelink also supports groupcast and unicast transmissions. For unicast and groupcast sidelink transmissions, HARQ feedback may be needed to ensure the reliable delivery of sidelink data. Other feedback information may also be needed for link adaptation or close-loop power control (cf [5]). One possible way to accomplish this is to have the UE transmitting sidelink data reserve the resources for HARQ feedback from the receiving UE. This approach has lower latency and complexity than to have the receiving UE obtain resources (e.g., via gNB or sensing) for its HARQ feedback. If the transmitting UE is a mode 1 UE, it may need to obtain from the gNB both the resources for data transmission and the resources for HARQ feedback. Therefore, the NR Uu interface should develop a new DCI format for grants of sidelink unicast and sidelink groupcast.
Proposal 2: NR Uu interface which supports resource allocation for sidelink unicast and groupcast should be studied.
Much of the traffic in LTE V2X sidelink is periodic with small variations of payload sizes. In NR sidelink, the periodic traffic with large variations of payload sizes are common. For example, in the NR/LTE evaluation methodology for V2X study [6], the periodic traffic model 3 has packet size variations from 30000 bytes to 60000 bytes. 
It was agreed in RAN1 meeting #94 [3] that dynamic, activation/deactivation based or RRC (pre-)configured resource allocation techniques will be studied. The activation/deactivation based resource allocation is like SPS resource allocation in LTE V2X. The legacy SPS resource allocation may not efficiently support the periodic traffic with large variations of payload sizes. If a SPS resource matches the minimum payload size of the periodic traffic, then it is not enough for packets with larger sizes. If a SPS resource matches the maximum payload size of the periodic traffic, then it is a waste for packets with smaller sizes. Hence, an efficient SPS resource allocation scheme and its associated NR Uu interface enhancement may be further studied. 
Proposal 3: NR Uu interface which supports SPS resource allocation for periodic traffic with variable sizes should be studied.
In LTE V2X, the number of retransmissions is either 1 or 2, which is configured in the IE SL-PSSCH-TxConfgList. To support the different traffic types and different data QoS in NR V2X, the number of retransmissions may need to be dynamically adjusted. If that is the case, the NR Uu interface enhancement to support variable retransmission numbers should be also considered.

Multiple MCS tables in NR sidelink 
In release 14 LTE V2X, a single MCS table is used limited to only QPSK and 16 QAM modulations. In release 15 LTE V2X, the same MCS table is used without the modulation limitation.  
For NR URLLC use cases, there are two available MCS tables defined for PUSCH with disabled transform precoder, and two available MCS tables defined for PUSCH with enabled transform precoder. One MCS table re-uses the one for eMBB, and the other MCS table contains several low spectrally efficient entries. Since NR V2X can be considered as a type of URLLC use case with reliability requirements as high as , it is desirable to use the two URLLC MCS tables for NR V2X sidelink transmissions. 
For NR URLLC, the MCS table used may depend on semi-static configuration or dynamic indication. Similar schemes may be applied for NR V2X sidelink transmissions. Hence, it is desirable to study whether the NR Uu interface should be enhanced to support MCS table indication. 
Proposal 4: Support to use two URLLC MCS tables for NR V2X sidelink transmissions. The NR Uu interface to support the MCS table indication should be studied.

Shared carrier between NR Uu and NR sidelink
It was agreed in RAN1 meeting #94 [3] that NR Uu can assign NR sidelink resources for dedicated NR sidelink carrier or shared licensed carrier between Uu and NR sidelink. For the shared licensed carrier with the existing signaling, the symbols used for sidelink transmission, can be 1). UL only; 2). UL+X; 3). X only; 4). any symbol (UL, DL, X). It is open to introduce a new state for X, as SL, which results in the fifth option of SL only. 
The last option is to allocate dedicated sidelink symbols, which may not be efficient in terms of resource usage. The fourth option keeps the possibility of allocating downlink symbols for sidelink transmissions. This may not be desirable from the network control point of view, and it will affect the downlink data transmissions. In the third option, all sidelink symbols are flexible. This results in fully dynamic resource pool (re)configuration, which may be infeasible for out-of-coverage UEs. 
The first option is like LTE V2X, where the sidelink and uplink may share common symbols. The priority based selection between sidelink transmission and uplink transmission in LTE V2X may be applied as well. In the second option, the symbols for sidelink transmission could be either from uplink symbols or from flexible symbols. This approach provides flexibilities in resource allocation, but the dynamic resource pool (re)configuration may need to be supported in compensation. Based on the above arguments, we have the following proposal. 
Proposal 5: In shared carrier between Uu and sidelink, support to use UL symbols for sidelink transmission as a baseline. Further study using UL+X symbols for sidelink transmission.

Enhancement of LTE Uu interface to control NR sidelink
The identification of necessary enhancements of LTE Uu interface to control NR sidelink belongs to the scope of this study item [2]. One use case scenario here is to support NR V2X devices operating in areas where NR has not been deployed yet. 
LTE V2X supports the sidelink configurations of neighboring frequencies (e.g., the IE v2x-InterfreqInfoList). A similar approach could be extended for configuring NR V2X sidelink. The configuration could be sent over common configurations, e.g., a new LTE SIB. The dedicated configurations for NR V2X sidelink may need to be further studied.
With the LTE Uu interface enhancement of configuring NR V2X sidelink, the NR V2X mode 2 operations can be supported. The NR V2X mode 1 operations need the scheduling from eNB. 
Some advanced NR V2X use cases have latency requirements as low as 3 ms and many use cases have latency requirements of 10 ms. Supporting mode 1 network scheduling with such short latency using the current LTE Uu interface may be challenging and would likely require some changes to the LTE Uu. We note that for the cases where the requirements cannot be met due to current LTE Uu limitations, mode 2 may be used to support the desired service. In short, even if the LTE Uu cannot support all advanced use cases, in our view it is still possible to use NR V2X under LTE coverage.
For NR V2X use cases with relaxed latency requirements, it is still possible to enhance the LTE Uu interface for scheduling NR V2X sidelink transmissions. Thereby, a new DCI format, which adapts to NR V2X features (e.g., numerology, feedback resources), may be designed. An eNB may allocate NR V2X sidelink resources to a UE, if the data latency requirements are met. Some assistance information may be reported from UE to facilitate eNB’s scheduling decision.
Proposal 6: LTE Uu interface should be enhanced to configure NR V2X sidelink. Further study should be done on the feasibility of scheduling NR V2X sidelink via LTE Uu.

Conclusion
In this contribution, we provide our views on the NR or LTE Uu interface enhancement for NR sidelink. Our observation and proposals are as follows:
Proposal 1: Further study the NR sidelink configurations, which reuse LTE sidelink configurations and support new NR or NR V2X features.
Proposal 2: NR Uu interface which supports resource allocation for sidelink unicast and groupcast should be studied.
Proposal 3: NR Uu interface which supports SPS resource allocation for periodic traffic with variable sizes should be studied.
Proposal 4: Support to use two URLLC MCS tables for NR V2X sidelink transmissions. The NR Uu interface to support the MCS table indication should be studied.
Proposal 5: In shared carrier between Uu and sidelink, support to use UL symbols for sidelink transmission as a baseline. Further study using UL+X symbols for sidelink transmission.
Proposal 6: LTE Uu interface should be enhanced to configure NR V2X sidelink. Further study should be done on the feasibility of scheduling NR V2X sidelink via LTE Uu.
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