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1. Introduction
The WI proposal “Support for V2V services based on LTE sidelink” was approved in RAN plenary #70 [1], and revised in RAN plenary #71 [2]. One of the objectives of this WI is

3) To identify what are necessary sidelink resource allocation enhancement option(s) among the ones captured in TR 36.885 for V2V services and specify the identified option(s)

where the resource allocation enhancement option(s) captured in TR 36.885 for V2V services covers [3]
· Network control aspect
· Enhancement to resource selection/structure

· Study which of the following principle(s) is(are) beneficial:

· Collision avoidance

· Resource selection based on transmitter-specific information

· Example 1: Resource allocation based on the location, velocity, and/or direction of the transmitter and/or distance between vehicles.

· Example 2: A UE reports its observation on the radio environment to help eNB scheduling

· Enhanced resource randomization

· Example is increasing the number of time resource patterns.

· Introducing a finer time resource granularity and/or a coarser frequency resource granularity 

· Semi-persistent scheduling from eNB for PC5 transmissions

· Cross-carrier scheduling

· Differentiation of radio transmission characteristics based at least on higher layer properties

· Transmission power control and/or setting

· Resource allocation robust to temporal interruption due to, e.g., handover, RLF, cell reselection

Further, following agreements were achieved in RAN1 meeting #84 [4]
· Mechanisms to report UE geographical information to the eNB are supported.

· FFS the protocol and exact content of the report

· FFS whether the report is carried as L1 control information (in which case it is FFS which physical channel(s) carry such information) or L2/3 control information (e.g, MAC or RRC signaling).

Regarding reporting the UE geographical information to the eNB, several alternatives are investigated and discussed in this document.
2. Discussion
Regarding the content of the report, following two schemes can be considered.
· Alternative #1: Each vehicle UE reports its geographical coordinate, i.e. a longitude and a latitude, to its serving cell. In this way, a cell can understand the exact position of each vehicle UE in its coverage. However, it is not as feasible as expected. On one hand, in order to report the quantized longitude and latitude, the feedback overhead has to be carefully studied and evaluated, especially for vehicle UE’s moving with higher speed(s). Actually there is a tradeoff between the quantization precision and the feedback overhead. Considering the fact that a longitude-latitude coordinate pair is originally used to locate a point on the surface of the earth, extremely high precision quantization is indispensable and mandatory when it is used to locate vehicle UE’s, of course at the cost of huge feedback overhead. In order to reduce the feedback overhead, a vehicle UE can alternatively report 1) the longitude and latitude differences compared to the last feedback (except the initial report); or 2) the location relative to its serving cell (each cell has to broadcast its geometrical coordinate, i.e. longitude-latitude pair, to the vehicle UE’s in its coverage in advance.). On other hand, the geometry is a dominant but not the only factor. The channel between a pair of vehicle UE’s depends on more than their geometries or the geometrical in-between distance, e.g. shadow fading, penetration loss, fast fading, and etc. Taking a typical urban scenario for example, two transmit vehicles UE’s are geometrically close to each other, but there is a skyscraper standing between them. In this case, the interference between the both vehicles is weak and can be ignored. It is resource reuse but not resource collision reduction or avoidance should be considered. Undoubtedly, the resource utilization will be reduced. Likewise, the channel between a pair of geometrically well separated vehicle UE’s may still have fairly good quality and low attenuation. In a word, the geometry-based resource allocation could not reduce or avoid resource collisions efficiently, but could lead to resource underutilization, since the geometrical distance cannot reflect the actual in-between channel quality.
· Alternative #2: Each vehicle UE feeds back its surrounding neighbors discovered to its serving cell. In this manner, a cell can know about the relative positions of the vehicle UE’s in its coverage. The phrase “relative position” herein is not a geometrical, but a logical concept. If two vehicle UE’s are neighbors and “close” to each other, regardless of their geometries, the interference between them cannot be disregarded and necessary coordination should be considered instead for resource allocation. On the contrary, if two vehicle UEs are not neighbors, irrespective of the geometrical distance between them, the interference between them can be neglected and resource reuse should be performed. In this sense, the logical neighborhood or logical distance can represent the channel between the vehicle UEs better than the geometrical distance, and consequently can be identified as an indicator of whether collision reduction/avoidance or reuse should be taken into account in resource allocation. Moreover, this relative position may vary more slowly than geometrical location. For two neighbor vehicles moving with high speed(s), so long as their relative positions do not change, e.g. in a freeway scenario, their neighborhood relationship remains constant. Therefore, the feedback overhead is much lower than that of Alternative #1. Further, differential reporting could also be performed for overhead reduction purpose.
Observation #1: Geometry-based reports suffer from large overhead to report the quantized longitude and latitude.
Observation #2: Geometry-based resource allocation could not reduce or avoid the resource collision efficiently, but could lead to resource underutilization, since the geometrical distance cannot reflect the corresponding channel quality.
Proposal #1: Consider neighborhood-based geographical information.
Additionally, considering the semi-statically or even dynamically changing topology of the vehicle UE’s, using physical layer signaling to carry the aforementioned geographical information is a better and more feasible choice rather than using MAC or RRC signaling.

Proposal #2: Adopt L1 control information to carry the aforementioned geographical information.

3. Conclusions

In this document, several schemes of reporting the UE geographical information to the eNB were presented and analyzed. Based on the discussion, we have following observations and proposals.
Observation #1: Geometry-based reports suffer from large overhead to report the quantized longitude and latitude.

Observation #2: Geometry-based resource allocation could not reduce or avoid the resource collision efficiently, but could lead to resource underutilization, since the geometrical distance cannot reflect the corresponding channel quality.

Proposal #1: Consider reporting neighborhood-based geographical information.

Proposal #2: Adopt L1 control information to carry the aforementioned geographical information.
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