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1. Introduction
In RAN 1#84, the following agreement was made (see [1]): 

· 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)
In addition, RAN2 made following agreements in the last RAN2 meeting, and agreed to study the mechanism to improve DL multicast/broadcast service using the UE geographical location information (see [2]).

Agreements:

-
Study mechanisms to improve MBMS/SC-PTM services on the basis of UE geographical location.  Whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient it is FFS.
In this contribution, we will discuss the reporting mechanism of the geographical location information for V2X. We have to decide how this location information is reported, and what is the triggering condition and contents of the reporting message.
2. Discussion
2.1 Layer for signalling geo information contents
In our opinion, geo information reporting to the eNodeB should be made transparent to RAN 1. RAN2 can discuss the protocol and contents of the report. 
Proposal 1: Geo information reporting to the eNodeB should be made transparent to RAN 1. 
2.2 Overview of the reporting of location information
RAN2 agreed that the geographical location information is beneficial for MBMS/SC-PTM in V2X. However, RAN2 didn’t decide where reporting of location information happen, and what information entity is included in the reporting message. There are many issues that need to be resolved, such as reporting mechanism, triggering condition, contents of the reporting message.
1. Reporting mechanism

· Option 1:  using measurement request/report messages
· Option 2:  using the dedicated RRC messages
2. Triggering condition

· Periodic-triggering: using predetermined period (i.e., 100ms)

· Event-triggering: traffic accident, distance change, etc.

3. Contents of the reporting message

· Geographical information location (e.g. latitude/longitude)
· Other information (driving direction, velocity, road identity, etc.)

2.3 Measurement request and report for V2X
UEs can provide geo information from GPS measurements or by using reference signals from the network. First, we need to check whether this operation is possible using the existing legacy mechanisms. If legacy mechanisms support this operation, it is preferable to use the legacy mechanism than define a new operation. 
The basic operation using measurement request/report can be represented as shown in Figure 1. 
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Figure 1 Measurement request and reporting operation

For the following mechanism, UEs are triggered by eNB using MeasConfig message. In this message, eNB can set the reporting mode (event-triggering, periodic) and indication of using the location information by ReportConfigEUTRA message.

Geo information could be reported as part of the periodic CAM message transmissions by the UE. If we configure the trigger type to “periodic” for location information, processing delay is only occurred during initial configuration. Otherwise, if we configure the trigger type to “event” for location information, we have to define some triggering events or mechanisms. “ReportInterval” which is included in ReportConfigEUTRA message can be reused, there are several periodicity and 3 spare values. Moreover, the eNB can configure“includeLocationInfo” to request the reporting of the location information.
The ASN.1 of the ReportConfigEUTRA message is captured from TS 36.331[3].
[image: image2.emf]ReportConfigEUTRA ::=         SEQUENCE {     triggerType               CHOICE {       event                 SEQUENCE {         eventId                 CHOICE {           ...,         },         hysteresis               Hysteresis,         timeToTrigger             TimeToTrigger       },       periodical                 SEQUENCE {         purpose                   ENUMERATED {                               reportStrongestCells, reportCGI}       }     },     triggerQuantity             ENUMERATED {rsrp, rsrq},     reportQuantity             ENUMERATED {sameAsTriggerQuantity, both},     maxReportCells             INTEGER (1..maxCellReport),     reportInte rval             ReportInterval ,     reportAmount             ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},     ...,     [[   si - RequestForHO - r9           ENUMERATED {setup}     OPTIONAL,   --   Cond reportCGI       ue - RxTxTimeDiff Periodical - r9     ENUMERATED { setup }     OPTIONAL   - -   Need OR     ]],     [[   includeLocationInfo - r10           ENUMERATED {true}     OPTIONAL,   --   Need OR       reportAddNeighMeas - r10         ENUMERATED {setup}     OPTIONAL   - -   Need OR     ]] ,  


UEs should send MeasResults message to eNB including location information when the UE receives measConfig message. In MeasResults message, the “LocationInfo” which is used to transfer detailed location information available at the UE to correlate measurements and UE position information should be included.
The ASN.1 of the MeasResults and Locationinfo message are captured from TS 36.331 [3].
[image: image3.emf]MeasResults   information element   --   ASN1START     MeasResults ::=             SEQUENCE {     measId                 MeasId,     measResultPCell           SEQUENCE {       rsrpResult               RSRP - Range,       rsrqResult               RSRQ - Range     },     measResultNeighCells         CHOICE {       measResultListEUTRA           MeasResultListEUTRA,       measResultListUTRA           MeasResultListUTRA,       measResultListGERAN           MeasResultListGERAN,       measResultsCDMA2000           MeasResultsCDMA2000,       ...     }                                     OPTIONAL,     ...,     [[   measResultForECID - r9         MeasResultForECID - r9       OPTIONAL     ]],     [[   locationInfo - r10           LocationInfo - r10         OPTIONAL,       measResultServFreqList - r10       MeasResultServFreqList - r10     OPTIONAL     ]] ,     [[   measId - v1250             MeasId - v1250           OPTIONAL ,       measResultPCell - v1250         RSRQ - Range - v1250         OPTIONAL ,       measResult CSI - RS - List - r1 2       MeasResult CSI - RS - List - r1 2     OPTIONAL     ]]   }    


[image: image4.emf]LocationInfo   information element   --   ASN1START     LocationInfo - r10 ::=   SEQUENCE {     locationCoordinates - r10           CHOICE {       ellipsoid - Point - r10             OCTET   STRING,       ellipsoidPointWithAltitude - r10       OCTET STRING,     ... ,       ellipsoidPointWithUncertaintyCircle - r11           OCTET STRING,       ellipsoidPointWithUncertaintyEllipse - r11         OCTET STRING,       ellipsoidPointWithAltitudeAndUncertaintyEllipsoid - r11   OCTET STRING,       ellipsoidArc - r11                       OCTET STRING ,       polygon - r11                         OCTET STRING     },     horizontalVelocity - r10           OCTET STRING         OPTIONAL,     gnss - TOD - msec - r10             OCTET STRING         OPTIONAL,     ...   }     --   ASN1STOP    


If we introduce a new RRC message to report the geographic location information, we have to define whole process such as triggering condition, and type of reporting (periodic, event-triggering). Meanwhile, using the legacy measurement request/report, the geographic location information can be sent to the eNB with small changes.

Proposal 2: Legacy measurement configuration/result message can be used for the reporting of the geographic location information for V2X:

· The eNB should configure trigger type to “periodical” and includeLocationInfor-r10 to “TRUE”.

· We can reuse the reporting period or define a new period of reporting for V2X. 
In the following operation, UE only reports the location information to the eNB. The additional information such as driving direction, velocity, and road identity should be included in the reporting message. Geo information contents from other specifications such as [4] could also be considered. For example, in 8.5.2.2 of [4], information such as the latitude/longitude, time at which the geo information was acquired, the position accuracy, speed and heading are included.  This information can be helpful to the eNB for controlling the MBMS/SC-PTM service areas and dynamic resource allocation purposes.
Proposal 3: Additional information such as driving direction, velocity, and road identity should be added in the reporting message. Geo information report contents from other specifications such as ETSI EN 302 636-4-1 could also be considered. 
3. Conclusion
In this contribution, we have suggested the reporting mechanism of the geographical location information using legacy measurement messages as well as contents in the reporting message. In section 2, some proposals are proposed as follows.
Proposal 1: Geo information reporting to the eNodeB should be made transparent to RAN 1. 

Proposal 2: Legacy measurement configuration/result message can be used for the reporting of the geographic location information for V2X:

· The eNB should configure trigger type to “periodical” and includeLocationInfor-r10 to “TRUE”.

· We can reuse the reporting period or define a new period of reporting for V2X. 
Proposal 3: Additional information such as driving direction, velocity, and road identity should be added in the reporting message. Geo information report contents from other specifications such as ETSI EN 302 636-4-1 could also be considered. 
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