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1.	Introduction
In [1][2], SA1 has identified four categories of use cases for advanced V2X use cases, including vehicles platooning, extended sensors, advanced driving, and remove driving. These use cases involve different combinations of performance metrics in terms of latency, reliability, data rate, number of supported UEs, etc. In [3], the study item of NR V2X includes the following objectives:
4.1 Objective of SI or Core part WI or Testing part WI 
1:Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 
In this contribution, we present our views on use the geographical information, which enhance the performance in the use cases for advanced V2X cases.
2.	Requirements of Advanced V2X Use Cases
In [1], the requirements and scenarios of 28 advanced V2X use cases have been described, which include 1) transmissions between the UE supporting V2X application and the RSU, and 2) transmissions between two or multiple UEs supporting V2X applications. Transmissions between two or multiple UEs supporting V2X applications can take place over PC5 interface, while transmissions between the UE supporting V2X application and the RSU can take place over PC5 or Uu interface. When Uu is used to sustain transmissions between the UE and the RSU, the advanced V2X use cases described in Section 5.3 automotive: sensor and state map sharing, 5.4 eV2X support for remote driving, 5.10 information sharing for partially/conditionally automated driving, 5.12 information sharing for partial/conditional automated platooning, and 5.22 intersection safety information provisioning for urban driving of [1] may be applied. In Table 1, the requirements of these use cases are summarized. 
· For 5.3 and 5.4, low latency, high reliability and high data rate are jointly required.
· For 5.10 and 5.12, although the latency requirements of 100 ms and 20 ms seem relatively relaxed, these requirements are designated for the end-to-end delay in the application layer. As higher layers may induce larger latency than lower layers, the latency budget left for the physical layer may be very limited. Therefore, 5.10 and 5.12 may require low latency and high data rate. However, the requirement for reliability is not specified in [1]. Nevertheless, 5.3 and 5.12 may still need high reliability as described in [1].
· For 5.22, both latency and reliability are not specified in [1] (although 5.22 may still need low latency and high reliability as described in [1]), a moderate data rate is required. 
Therefore, if Uu interface is adopted for transmissions between a UE and a RSU to sustain above use cases, then low latency, high reliability, high data rates, or all of them should be supported.  
Observation 1: Advanced V2X use cases 5.3, 5.4, 5.10, 5.12, and 5.22 may require low latency, high reliability, high data rate, or all of them. Therefore, if Uu interface is adopted for transmissions between a UE and a RSU, then low latency, high reliability and high data rate should be jointly supported over Uu.

3.	Motivation for Geo-based resource management techniques 
The mechanism of geo-based resource management techniques is similar to the radio resource sharing and reusing, i.e. reuse of radio resources at different geographical locations. For the advanced V2X use cases, the geo-based resource management techniques may improve packet reception performance by reducing the impact from in-band emission and co-channel interference and reducing the latency and increasing the reliability. The in-band emission effect is one of the main limiting factors in vehicular deployments and thus it is desirable to utilize system-level approaches to reduce its negative impact. In addition, the geo-based resource management techniques can be utilized to substantially reduce the co-channel collision problem so that vehicles transmit on orthogonal resources improving interference conditions in certain range. The major idea of geo-based resource management scheme is that managing target vehicles to different geo-zones. Each geo-zone uses difference subset resource to reduce the interference impact between vehicles of different geo-zone. As a result, the interference of geo-zones apart from the others can be low. And it makes the benefit from the resource-reuse scheme possible. 
From our observation, resource-reuse can improve the packet receive rate but it also increases the interference. Therefore, apropos dividing vehicles into the different group to form a geo-zone can efficiently improve the location-based resource allocation. The major impacts of location-based resource allocation can be discussed in two parts, the intra-geo-zone interference and inter-geo-zone interference. The intra-geo-zone interference means that vehicles in the same geo-zone which use the same resource to transmit. The inter-geo-zone interference is that vehicles in different zone impact each other.
For out-of-coverage V2X service, the density of vehicle in a geo-zone will directly effect the intra-geo-zone interference. Higher density indicates that vehicles could have a higher probability in competing for the same resource at the same time, so that the intra-geo-zone interference will be increased. For in-coverage/part coverage V2X service, it can be seen that the intra-geo-zone interference does not exist because gNB can properly assign the resource. However, In the high-density scenarios, the resource may not be sufficient to support all the urgent transmission with a low latency requirement.  
Observation 2: Mechanisms to report UE geographical information to the eNB are supported in Rel-14. For an advanced V2X use case, the mechanism to report geographical information to gNB should be also supported in NR V2X which includes geo-based resource management techniques may be sufficiency to support the urgent transmission with low latency requirement. 
Observation 3: If Uu interface is getting geographical information between V-UEs and RSUs, then low latency, high reliability and efficiency radio resource should be jointly supported by gNB. 
Observation 4: The static geo-based resource management may not be suitable for advanced V2X use cases.     
Observation5: Geo-based resource management techniques require cross-layer interaction, hence that proper radio resources for vehicle transmissions are selected based on vehicle geo-position. Upper layers can control the resources for vehicle transmission.  
Observation 6: The accuracy of V-UE positioning estimation may be sufficiency to improve the advanced V2X use cases under the mechanism for geo-based resource management.  
Proposal 1:  The mechanism to report geographical information to gNB should be FFS.
  
4.	Conclusion
In this contribution, the coarse calculation of geo-based resource management techniques for NR V2X communication, and the following observations and proposals are raised.  
Observation 1: Advanced V2X use cases 5.3, 5.4, 5.10, 5.12, and 5.22 may require low latency, high reliability, high data rate, or all of them. Therefore, if Uu interface is adopted for transmissions between a UE and a RSU, then low latency, high reliability and high data rate should be jointly supported over Uu.
Observation 2:	Mechanisms to report UE geographical information to the eNB are supported in Rel-14. For advanced V2X use case, the mechanism to report geographical information to gNB should be also supported in NR V2X which includes geo-based resource management techniques may be sufficiency to support the urgent transmission with low latency requirement. 
Observation 3:  If Uu interface is getting geographical information between V-UEs and RSUs, then low latency, high reliability and efficiency radio resource should be jointly supported by gNB. 
Observation 4:  The static geo-based resource management may not be suitable for advanced V2X use cases.     
Observation 5:	Geo-based resource management techniques require cross-layer interaction, hence that proper radio resources for vehicle transmissions are selected based on vehicle geo-position. Upper layers can control the resources for vehicle transmission.  
Observation 6:  The accuracy of V-UE positioning estimation may be sufficiency to improve the advanced V2X use cases under the mechanism for geo-based resource management.  
Proposal 1:  The mechanism to report geographical information to gNB should be FFS.
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