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Introduction
The following agreements were made in RAN1#94bis to study/enhance Uu interfaces for advanced V2X use cases [1].
	Agreements:
· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
· Draft LS to send to RAN2 in R1-1812002 (Ricardo), which is approved and final LS in R1-1812058

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). 
· Reports of Uu V2X traffic-related information (at least for periodic traffic)



In this contribution we share our views on the FFS details of multiple active UL configured grants and potential enhancements to UE assistance information reporting.
Discussion
Multiple uplink configured grants
[bookmark: _GoBack]As periodic traffic with different patterns may need to be supported simultaneously in V2X communications, an agreement was made in RAN1#94bis to support multiple active UL configured grants in NR Uu. Since LTE V2X already supports multiple active uplink configured grants, it is reasonable to take LTE design as baseline for the design details of multiple active configured grants in NR Uu. 
Observation 1: It is reasonable to take LTE as baseline for multiple active UL configured grants in NR Uu.
In addition, NR Uu interface has some advanced features that do not exist in LTE. First, NR V2X supports advanced use cases that require periodic and aperiodic traffic types whereas LTE V2X only relies on periodic traffic. In addition to interlaced arrival pattern of different periodic transmissions, latency-sensitive aperiodic transmissions can also benefit from multiple active configured grants in NR. 
Rel-15 NR URLLC supports both Type-1 GF and Type-2 SPS configurations. Type-2 SPS is typically suitable for periodic traffic while Type-1 GF can be used with periodic-cyclic traffic as well as latency-stringent aperiodic traffic to improve the initial PUSCH transmission delay due to SR transmission/decoding time in dynamic grants. Configurations with different ‘K’ repetitions can be utilized to efficiently provision resources for each advanced use case that requires a different level of stringent reliability. 
Observation 2: Both Type-1 GF and Type-2 SPS are suitable for different use cases in NR URLLC framework.
We propose the following:
Proposal 1: Type-1 GF and Type-2 SPS should both support multiple active UL configured grants in NR.
Type-1 GF activation is triggered via RRC and Type-2 SPS activation is triggered via DCI. The same RRC and DCI based signaling can be considered for Type-1 GF and Type-2 SPS, respectively, when activating multiple configured grants. UE assistance information reporting can aid gNB to activate suitable UL grant configurations based on expected traffic characteristics. For periodic traffic, an estimated message periodicity can be reported by UE, as in LTE. For aperiodic traffic, enhancements can be further studied to allow UE to transmit with different time shifts for each configured grant. Also, enhanced gNB feedback mechanisms can be studied to trigger an early termination for configured grants in case of repetitions. Geographical location of the UE, speed and/or velocity information, as well as UE CBR measurement reports (particularly in case of shared carriers between Uu and sidelink) can provide beneficial information at gNB for the activation of multiple UL configured grants. 
Proposal 2: For periodic traffic, at least, estimated message periodicity is reported by UE to assist gNB when activating multiple UL configured grants.
UE Assistance information reporting
LTE V2X has UE information reporting mechanisms via SidelinkUEinformation message for both UE configuration and RRM purposes. Reported information related to V2X UE configuration includes the type of service for UE’s available traffic, carrier frequencies on which UE is interested to transmit/receive, synchronization references used by UE, and a list of destination IDs. 
In NR V2X, a similar mechanism is likely to be considered for UE information reporting. However, what type of exact information needs to be reported requires detailed study and analysis. NR V2X has support for unicast in addition to broadcast/groupcast. Advanced use cases with critical latency/reliability requirements exist. It is reasonable to consider more extended information reporting in NR, at least, related to QoS framework. 
Observation 3: Information reported by LTE V2X UE can be used by eNB for UE configuration and RRM purposes.
Proposal 3: The type of UE information reports that are necessary to support NR V2X specific features (i.e., including unicast transmission and stringent latency/reliability requirements) should be investigated.
UE information reporting in LTE V2X also supports RRM. UEs can be configured to report geographical location information by periodic/aperiodic or event-triggered measurement reports. Utilizing geographical information for resource allocation improves spectral reuse and overcomes near-far effect due to in-band emissions. LTE UEs can be configured to report CBR measurements to assist gNB with resource scheduling and congestion control. Another assistance information reported by LTE V2X UE is sidelink/uplink traffic characteristics of logical channels to aid SPS scheduling configurations at gNB. 
In addition to the assistance information reported in LTE, NR V2X may benefit from more extended UE assistance for the RRM function. NR V2X can operate on FR2 bands and beamforming based directional antennas can be deployed at the front and back of the vehicles, which will produce different sidelink interference caharacteristics than LTE. Sidelink resource allocation decisions by gNB can be improved if UEs report their speed and/or velocity (e.g., direction of travel) characteristics in addition to geographical location information.
Proposal 4: Investigate whether UE speed and/or velocity related information can improve RRM at gNB.

Assistance information on traffic patterns can be helpful for both uplink configured grants and sidelink mode-1 transmissions. Due to stringent latency/reliability requirements in NR V2X, it should be investigated whether there is need for enhancements to CBR measurement reporting mechanism in NR V2X. For example, higher reliability can be achieved by means of routing V2X traffic through Uu interface or by means of dynamically switching from mode-2 to mode-1 operation. On the other hand, lower latency can be achievable in mode-2. Enhancements to CBR reporting mechanism and framework may facilitate such dynamic switching decisions at gNB on a per radio bearer configuration basis.
Proposal 5: Study/evaluate whether CBR measurement reporting mechanism in LTE is sufficient for NR V2X.
The scope of the SI includes a new sidelink resource allocation mechanism in NR V2X that allows one UE to schedule other UEs (i.e., Mode-2(d)). The candidacy and selection mechanism of such a scheduling UE by gNB is likely to require detailed assistance information from other UEs in the vicinity. UEs can measure and report RSRP from all candidate UEs along with the identification of each corresponding candidate. After the selection and assignment of the scheduling UE by gNB, other UEs that are configured to receive their scheduling commands by the scheduling UE may be given instructions by gNB to periodically (or based on event-triggering) report their RSRP measurements based on the scheduling UE’s RS.
Proposal 6: Further study necessary assistance information and a reporting framework for the initial selection and subsequent validation of a scheduling UE.
Conclusions
We have the following observations:

Observation 1: It is reasonable to take LTE as baseline for multiple active UL configured grants in NR Uu.
Observation 2: Both Type-1 GF and Type-2 SPS are suitable for different use cases in NR URLLC framework.
Observation 3: Information reported by LTE V2X UE can be used by eNB for UE configuration and RRM purposes.

We have the following proposals:

Proposal 1: Type-1 GF and Type-2 SPS should both support multiple active UL configured grants in NR.
Proposal 2: For periodic traffic, at least, estimated message periodicity is reported by UE to assist gNB when activating multiple UL configured grants.
Proposal 3: The type of UE information reports that are necessary to support NR V2X specific features (i.e., including unicast transmission and stringent latency/reliability requirements) should be investigated.
Proposal 4: Investigate whether UE speed and/or velocity related information can improve RRM at gNB.
Proposal 5: Study/evaluate whether CBR measurement reporting mechanism in LTE is sufficient for NR V2X.
Proposal 6: Further study necessary assistance information and a reporting framework for the initial selection and subsequent validation of a scheduling UE.
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