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Introduction
A revised WI proposal: LTE-based V2X Services was approved in [1], the objectives of this work are to specify enhancements to both Uu transport and PC5 transport in E-UTRAN to support LTE-based V2X (V2V, V2I/N, and V2P) based on the outcome of the related study. The one of objectives relative to load balancing  and enhancements to PC5/Uu for V2X are as following : 
6) To specify other enhancements to PC5/Uu for V2X on the following aspects:
a) Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz [RAN4]
b) Support of QoS depending on the outcome of SA2 work [RAN2, RAN3]
c) Support of inter-PLMN for both PC5 and Uu (Note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN2, RAN3, RAN1]
d) Congestion control for PC5-based V2X including load balancing across multiple carriers [RAN1, RAN2, RAN4]
e) Remaining enhancement to sidelink synchronization including SLSS-based synchronization and offset to shift the DFN #0 w.r.t the reference timing derived from GNSS [RAN1, RAN2, RAN4]
i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
f) Simultaneous PC5 operations over multiple carriers that may or may not be adjacent [RAN4, RAN2].
g) Simultaneous Uu and PC5 operations in different carriers and configuring PC5 resources across carriers [RAN4, RAN1, RAN2]
h) Prioritization of SL TX for V2X over WAN TX under eNB management (e.g., SL gap) [RAN1, RAN2, RAN4]
i) Lower priority is given to this objective. A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
i) Handle multiplexing V2V with other signals/channels if necessary, e.g., for the case where the bitmap for V2V subframes does not repeat an integer number of times within the DFN period [RAN1, RAN2]
i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
j) Support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period   [RAN1, RAN2]
i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.

The Geo-location aspects were discussed for agreement after RAN2#95 [2]. 

Geo-location aspects
The zones will be calculated according to the following modulo operation is used.
x’= Floor (x / L) Mod Nx;
y’= Floor (y / W) Mod Ny;
     Zone_id  = y’ * Nx + x’,
where the values of x, y in the above equations can be respectively specified as  the longitude and latitude of the UE’s location in the specification. 
· Following parameters are required for zoning:
· Length of each zone (L)
· Width of each zone (W)
· Number of of zone in length (Nx)
· Number of of  zone in width (Ny)
· Zoning mechanism and parameters are same for in-coverage and out of coverage, with only difference of parameters provided by eNB or pre-configured
· No need to report calculated zone ID, as complete location information reporting is already agreed in RAN2
· Location reporting triggers are based on periodic reporting.   For the reporting interval, the current value ranges used for periodical measurement reporting from 120ms to 1 hour can be used.  
· FFS on all related RRC parameters 
· RRC messaging, MeasurementReport, will be used for location reporting.  The existing IE LocationInfo will be used.  

· Sensing will be performed for the pools associated to zones.  
· The values for length of each zone (L) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.
· The values for width of each zone (W) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.
· FFS if some restrictions of L and W combination - should be captured in the RRC CR
· The number zones in length (Nx) includes: 1, 2, 3, 4.
· The number of zones in width (Ny) includes: 1, 2, 3, 4.
· the values of x0 and y0 are set to 0 and correspond to geographical coordinates.
· The maximum number of Tx pools/zones allowed is 8.
· The maximum number of Rx pools is 16.
In this contribution, we discuss the resource allocation scheme that use the geographical information 、measurement metric 、 measurement report and propose to consider the issues involving in the zone and load balancing concept to adapt the reality.
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In the V2V/V2X systems, multiple resource pool will be designated to transmitting devices which are grouped based on their locations. The purpose is not only to eliminate the interference among to transmitting devices but also to reuse the limited resource pools to increase the capacity. However, V2V/V2X communications is a type of communications in which a large number of communication entities with high demands for radio resources can concentrate on a limited geographical area, making the network congestion inevitable. Hence, the optimal zone concept with measurement metrics and report may be adopted to resolve these issues.    
In the e-mail discussion [94#29], several zoning schemes are proposed. For realization, a firm algorithm guiding the zoning is helpful. It not only makes the resource allocation more systematically but also reduce the traffic of control channel. Based on these viewpoints, we support the necessity of discussing the issues addressed in the e-mail discussion [94#29].    
We have agreed that the UE geographical information can be reported to the eNB. Additionally, the real traffic 、 measurement metrics and report should be also reported to the eNB.  Therefore, the scheme that utilizes the UE geographical information 、 measurement metrics and report to allocate the resource should be also supported. According to previously meetings, there are several tdocs [4][5][6][7][8] propose that use the UE geographical information to assign the resource can be benefited the performance. The major idea of these above location-based resource allocation scheme is that managing target vehicles to different zones. Each zone uses difference subset resource to reduce the interference impact between vehicles of different zone. Aa a result, the interference of zones apart from the others can be low. It makes the benefit from the resource-reuse scheme possible. However, if considering the real traffic 、 measurement metrics and report would makes the benefits from congestion control and load balancing . Therefore, the UE should be reported not only geographical information but also measurement metrics and report.
Proposal 1: Since the UE geographical information、 measurement metrics and report  also can be reported to eNB, the location-based resource allocation with measurement report that can enhance the performance of V2V service should be supported. 
From our observation, resource-reuse can improve the packet receive rate but it also increases the interference. Therefore, based on the UE geographical information、 measurement metrics and report to divide vehicles into different group to form a 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-zone interference and inter-zone interference. The intra-zone interference means that vehicles in the same zone which use the same resource to transmit. The inter-zone interference is that vehicles in different zone impact each other.
For mode-2 V2V service, the density of vehicle in a zone will directly effects the intra-zone interference. Higher density indicates that vehicles could have higher probability in competing the same resource at the same time, so that the intra-zone interference will be increased. For mode-1 V2V service, it can be seen that the intra-zone interference is not existed because eNB can properly assigns the resource. However, In the high density scenarios, the resource may not be sufficiently to support all the urgent transmission with a low latency requirement. Therefore, static zone management may not be suitable. A dynamic zone management should be considered. 
1. A dynamic zone management can reduce the intra-zone interference for mode-2 V2V service, and also increase the transmission rate for mode-1 V2V service.  
1. A dynamic zone management can reduce inter-zone interference for both mode-1 and mode-2 V2V service.
Proposal 2: The resource allocation to UE should be considered on measurement metric and report to reflect the real traffic loading and .
Proposal 3: The measurement metric and report for V2V/V2X services souled be supported, and the detail mechanism about the measurement metric and report for V2V/V2X should be FFS.  
Proposal 4: A dynamic zone management should be considered.
We also think that proper power control to UE should be considered. When eNB dynamically assigns the resource allocation to UEs, it can adapt the transmit power for each UE. Balance between transmission rate and transmission capacity can be made. If so, the performance of location-based resource allocation for mode-1 V2V service would be better than mode-2 V2V service. It can have the advantages of limited intra-zone interference, possible higher transmission rate and transmission capacity. 
Proposal 5: A dynamic zone management should be considered. With that we may have the advantages of limited intra-zone interference, possible higher transmission rate and transmission capacity.
Conclusion
In this paper we made the following observations and proposals: 
Proposal 1: Since the UE geographical information、 measurement metrics and report  also can be reported to eNB, the location-based resource allocation with measurement report that can enhance the performance of V2V service should be supported. 
1. A dynamic zone management can reduce the intra-zone interference for mode-2 V2V service,        and also increase the transmission rate for mode-1 V2V service.  
1. A dynamic zone management can reduce inter-zone interference for both mode-1 and mode-2 V2V service.
Proposal 2: The resource allocation to UE should be considered on measurement metric and report to reflect the real traffic loading.
Proposal 3: The measurement metrics and report for V2V/V2X services souled be supported, and the detail mechanism about the measurement metric and report for V2V/V2X should be FFS.
Proposal 4: A dynamic zone management should be considered.
Proposal 5: A dynamic zone management should be considered. With that we may have the advantages of limited intra-zone interference, possible higher transmission rate and transmission capacity.
______________________________________________________________________
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