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1
Introduction
This document discusses the following objective of LTE_V2X work item agreed at RAN#72 meeting.
	1) To specify enhancements to both SC-PTM and MBSFN transmissions for support of V2X services including:

a) DL transmission in small areas based on geographical information, with necessary coordination with SA2 (note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN3]

i) Based on input from SA2/RAN3, determine whether any additional enhancement is necessary to reduce control plane latency and specify a solution (as identified in TR 36.885) if needed [RAN2]


We analyse the solutions documented in TR 36.885 in [5]. In this document, we continue the analysis with focus on broadcast of V2X messages with a target broadcast area smaller than a cell. Firstly, we review the current status of the work in SA2. Then we discuss an inefficiency of LTE system in this scenario if the smallest broadcast area is a cell. We analyse ETSI ITS standard to identify possible sized of broadcast areas (relevance distance, destination area) used for DENM messages. Lastly, we outline a possible solution if optimization for broadcast in area smaller than a cell is deemed necessary. 
2
Discussion
The work on the objective in RAN3 should be coordinated with SA2. We first review the current status of the work ongoing in SA2 in regard to DL transmission in small areas based on geographical information. SA2 has not agreed yet any normative specification, which would be directly related to the objective. However, SA2 agreed an update on solution #9 in TR 23.785 [1]. Solution #9 proposes that the current MB2 setup procedure relying on MBMS SAIs and ECGIs is sufficient. V2X Server uses geographical location or ECGI information provided by UE to determine MBMS SAIs and/or ECGIs for the targeted V2X delivery.
Observation 1: There is no normative text agreed in SA2 yet but there seems to be an agreement that no geographical information is needed on the MB2 interface in addition to the usage of MBMS SAI and ECGI for V2X broadcast. 
Solution #9 also assumes that if V2X message is broadcast in a larger area then the V2X application in UE will discard the messages that are irrelevant. It is obvious that V2X Server should select the smallest broadcast area defined by MBMS SAIs and ECGIs, which covers a target area of V2X message, otherwise radio resources are not going to be utilized optimally. The smallest broadcast area indicated over MB2 interface can be a single cell, which can be defined by MBMS SAI only (MBMS service area comprises only one cell) or a combination of MBMS SAI and ECGI (MBMS service area comprises two or more cells). Allowing the smallest broadcast area to be the size of a cell can be limiting, if the target area of V2X message is smaller than the coverage of cell and if the target area is not at the cell edge then the network could broadcast the V2X message in smaller area than one cell by selecting less robust and more spectral efficient MCS, i.e. performing MCS adaptation based on information about broadcast area.  

Observation 2: Allowing the smallest broadcast area to be the size of a cell can be limiting, if the target area of V2X message is smaller than the coverage of cell and if the target area is not at the cell edge then the network could broadcast the V2X message in smaller area than one cell by selecting less robust and more spectral efficient MCS.  
V2X message should be broadcast in the smallest broadcast area covering the target area of V2X message known by V2X Server otherwise radio resources are not going to be utilized optimally. 

The above observation raises a question. What is the relation between the size of a cell and the size of a target area? In the following text, we review how ETSI ITS standard defines different geographical areas related to message distribution. ETSI ITS specification specifies DENM relevance area and DENM destination area. DENM relevance area is defined by a relevance distance within which the event is relevant to the receiving ITS-S and a relevance traffic direction along which the receiving ITS-Ss may encounter the event [2]. This information is present optionally in DENM management container of DENM message and encoded as shown in Table 1. The lowest value of the relevance distance is less than 50 meters. 
Table 1 – Relevance Distance definition in ETSI ITS [3]
	Descriptive Name 
RelevanceDistance

Identifier 

DataType_ 61

ASN.1 representation RelevanceDistance ::= ENUMERATED {lessThan50m(0), lessThan100m(1), lessThan200m(2), lessThan500m(3), lessThan1000m(4), lessThan5km(5), lessThan10km(6), over10km(7)}

Definition 

DE describing a distance of relevance for information indicated in a message, for example, it may be used to describe the distance of relevance of an event indicated in a DENM as defined in ETSI EN 302 637-3 [i.3].

Unit 


N/A

Category 

GeoReference information


DENM destination area is used by the ITS networking & transport layer for the DENM transmission. DEN basic service converts the relevance area to the DENM destination area and it shall provide DENM destination area as circular, rectangular or elliptical shape to the ITS networking & transport layer. The DENM destination area is used in geo broadcast and geo anycast packet headers of the ITS networking & transport layer. Distance a and distance b are 16-bit integer values and define the size of the geometric shape in meter units [4].   
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Figure 1 – Packet header format GBC and GAC [4]
Observation 3: Using ETSI ITS as an example, a target area of V2X message can be significantly smaller than a cell. 
It may seem straight forward to propose an enhancement to MBMS, which would allow eNB to optimize broadcast for areas smaller than a cell. However, the analysis of the specification provides us only with information about the possible target area sizes and not with a typical distribution within the range. Thus, any enhancement to MBMS aiming at the optimization of broadcast for areas smaller than a cell could have a small impact on the system if typical size of target area is similar to a cell or larger. 
Proposal 1: It should be careful considered by 3GPP whether MBMS needs to be optimize for broadcasting in areas smaller than a cell preferably based on some knowledge about typical sizes of the target area of V2X messages. 
If optimized support for broadcast in areas smaller than a cell is deemed needed, the support for such operation should be introduced through enhancements working in conjunction with V2X server already selecting the appropriate MBMS broadcast area through the combination of MBMS SAIs and ECGIs, i.e. with option 2 and option 4 analysed in [5]. For example, SYNC PDU could include information aiding eNB to optimize the SC-PTM transmission. The information could be provided in many forms such as a geographical area (e.g. similar to circular, rectangular and elliptical shape of ETSI ITS) or a list of road sections (e.g. eNB maps road sections to coverage using a heat map). The SYNC PDU enhancements is similar to option 3 [5]. However, we propose to use the SYNC PDU enhancement to optimize transmission in single cell rather than to control number of cells performing broadcast, which may lead to wasting the backhaul resource [5].  
Proposal 2: If optimized support for broadcast in areas smaller than a cell is deemed beneficial, the support for such operation should be introduced through enhancements working in conjunction with V2X server already selecting the appropriate MBMS broadcast area through the combination of MBMS SAIs and ECGIs.

3
Conclusions
This paper discussed the need for MBMS enhancements to support DL transmission in small areas based on geographical information. In the analysis, we considered the current status of related discussions in SA2. We conclude the analysis with the following proposals
Proposal 1: It should be careful considered by 3GPP whether MBMS needs to be optimize for broadcasting in areas smaller than a cell preferably based on some knowledge about typical sizes of the target area of V2X messages rather than just based on possible sizes known from existing V2X systems. 

Proposal 2: If optimized support for broadcast in areas smaller than a cell is deemed beneficial, the support for such operation should be introduced through enhancements working in conjunction with V2X server already selecting the appropriate MBMS broadcast area through the combination of MBMS SAIs and ECGIs.
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