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1      Introduction

Geographical location reporting issues were discussed and the following agreements were made at RAN2#93bis [1].
	Agreements:

· Geographical location reporting at AS layer will be introduced.  Layer 1 reporting mechanism is not needed.  FFS if RRC signalling and/or MAC CE is used.  Details of what is contained in the location reporting is FFS.   

· It is up to the eNB implementation when and how to use the geo-location.  The eNB can configure the UE to report.  

· Mode 2 operation should be designed to work without the need for UE dedicated reporting.  

· eNB provides configuration for reporting.  RAN2 will consider both periodical reporting, event trigger and one-shot reporting.  FFS how this is implemented.

· Mapping of geographical location and resources can be done on a zone concept.  How the zones are defined is FFS.   FFS if this mapping can be used for UL geo reporting to optimize the signalling (if needed).  
· FFS if the same mechanism is adopted for OOC or no such optimizations are applied for OOC.  


In this contribution we would like to discuss FFS issues. 
2      Discussion
FFS if RRC signaling and/or MAC CE signaling is used?
In LTE, UE geographical location reporting was already introduced from Rel-11 immediate MDT. The UE can include its GNSS information into measurement reporting. Considering the change of the location is 0.7m per 10ms even for the very high speed vehicle (e.g. 250km/h), it seems we do not really need so dynamic and fast reporting mechanism. Also during the discussion last RAN2, there was understanding that the reporting is done on a second basis. Between RRC-based signaling and MAC CE signaling, there is no much difference in the delay point of view. For instance, RRC processing time (e.g. 10ms) is just added to RRC-based signaling on top of the required time for MAC CE signaling. However as indicated in previous, 10ms difference does not matter. On the other hand if we go towards MAC CE signaling, it needs more specification efforts and it may be harmful in the security point of view (i.e. undesirable not to protect such an important privacy information). In addition the size of information may not be proper for MAC CE signaling unless only zone/grid id always is included. With the all observations, it seems better to reuse RRC-based signaling as what we already have for UE geographical location reporting. 

Proposal 1: UE geographical location is reported via RRC signaling.
FFS what is contained in the location reporting?
As baseline, we think it would be good to see the existing UE geographical location information (LocationInfo) that included into measurement report. The LocationInfo is defined as follow [2]. 
-- 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

Since locationCoordinates-r10 is defined as CHOICE structure, the total signaling overhead is not so big, i.e. more or less 100bits based on the assumption ellipsoid-Point-r10 is chosen. Note actual information type and value range is defined in TS36.355 [3]. We think around 100bits signaling overhead per second basis is quite reasonable so the information included in LocationInfo would be assumed as baseline. 
Proposal 2: The information included in LocationInfo is assumed as baseline. 
FFS how to implement periodical reporting, event-triggered reporting and one-shot reporting? 
For periodical UE geographical location reporting, just like periodical measurement reporting configuration that we already have the eNB can configure periodical measurement reporting with the purpose of UE geographical location reporting and other related parameters such as the interval and the amount of reporting. On top of them, some more thoughts can be taken into account. For instance, we may consider the different reporting interval according to the vehicle speed in order to control too frequent measurement reporting from the vehicle in unnecessary situations, e.g. less often reporting in traffic jam and more often reporting in high speed. This may be done every time by sending RRC Connection Reconfiguration when the eNB receives the different speed via measurement report from the UE. However considering the vehicle speed changes often, it may cause frequent RRC connection reconfiguration procedures and also it may take more delay to detect the vehicle speed in the eNB side. As an alternative, we may consider the way that the eNB configures multiple reporting intervals according to the vehicle speed. For another instance, we may consider the way that the eNB can detect the vehicle movement direction. It may be done by the maintenance of the vehicle history information on its geographical information which reported in the past. The time information for a reported UE geographical location can be also used as part of vehicle history information. The UE may include a kind of time stamp information in the measurement report. However considering the relative timing information between the consecutive reported UE geographical locations is more important than absolute timing information for it, we think the eNB can handle it since it is aware of measurement configurations for the vehicle. 

Proposal 3: For periodical UE geographical location reporting, it is proposed as follow. 

· The baseline for configuration follows the way as how to configure the current periodical measurement reporting.

· RAN2 is asked to discuss the possible options to control the frequency of measurement reporting according to the vehicle speed.

· RAN2 is asked to discuss the possible options on how the eNB detects the vehicle movement direction. 
For event-triggered UE geographical location reporting, we may need to define new triggering condition since the current triggering conditions are all related with the radio measurement results on the serving cell and/or the neighboring cells. The eNB may configure geo-related triggers such as for example travel distance or change of speed since the last reporting. Note event-triggered periodical UE geographical location reporting can be easily supported by combination of even-triggering condition and the amount of reporting.  

For one-shot reporting, we think it can be easily achieved by configuring the amount of reporting to one. 
When the vehicle has V2V data to transmit, it first sends sidelinkUEInformation to request SL resource to the eNB. Next the eNB configures the measurement configuration, it reports its geographical location information accordingly and the eNB assigns the resource allocation mapped to its location. This procedure seems not desirable in the delay point of view. So we may consider to include UE geographical location information into sidelinkUEInformation. 

Proposal 4: For even-triggered UE geographical location reporting, geo-related triggering condition (e.g. relative travel distance or change of speed since last reporting) needs to be taken into account. 

Proposal 5: For one-shot UE geographical location reporting, it can be done by configuring the amount of reporting to ‘one’. 

Proposal 6: The UE geographical location information is included into sidelinkUEInformation. 
FFS how to map geographical location and resource?
The mapping would be done by linking the transmission resource pool with the grid associated with geographical area information. Two options were discussed last RAN2 [4]. One is to use absolute location information for the grid and another one is to define some hashing function with the inputs of absolute location information for grid. We think the first option is straightforward and simpler. For the second option, it seems not clear how it can guarantee the UE in the neighboring grid will not use the same transmission resource pool. Perhaps for the second option, we may need to further see the exact hashing function and how it works. In reception point of view, we think the mapping of the reception resource pool with the grid is too over-specified and Rel-12/13 principles should be sufficient to follow for V2V. 
Proposal 7: Linking the transmission resource pool with the grid associated with the absolute location information is supported unless we clearly clarifies how hashing function works well. 

Proposal 8: Linking the reception resource pool with the grid is not required. 
FFS if this mapping can be used for UL geo reporting to optimize the signaling (if needed)?
We think the mapping of UE geographical location and the transmission resource pool was mainly introduced for the UE autonomous resource selection for idle UEs since the eNB can fully control location-based resource allocation for connected UEs via UE geographical location reporting. So dependent on the network configurations, the mapping information may or may not be broadcast via system information, e.g. no transmission resource pool configuration in the system information if the network wants to allocate the transmission resource only to connected UEs. In the case when the mapping information is not broadcast via system information, it is clear the mapping information (e.g. the corresponding grid index) cannot be used for UE geographical location reporting. In the case when the mapping information is broadcast via system information, we do not feel essential need to optimize the signaling of UE geographical location information since the signaling overhead is not really big deal as shown in the previous (e.g. around 100bits for second basis). However at the same time we also see no pain to do that although the gain is marginal if it is already broadcast via system information. Probably it would be ok that it is allowed to use the mapping information for UE geographical location reporting by the network configuration. 
Proposal 9: By the network configuration, it is allowed to use the mapping information for UE geographical location reporting when it is broadcast via system information. 
3      Conclusions

In this contribution, we see the FFS issues in geo-location reporting for sidelink resource allocation and the following proposals are made. 
Proposal 1: UE geographical location is reported via RRC signaling.
Proposal 2: The information included in LocationInfo is assumed as baseline. 
Proposal 3: For periodical UE geographical location reporting, it is proposed as follow. 

· The baseline for configuration follows the way as how to configure the current periodical measurement reporting.

· RAN2 is asked to discuss the possible options to control the frequency of measurement reporting according to the vehicle speed.

· RAN2 is asked to discuss the possible options on how the eNB detects the vehicle movement direction. 

Proposal 4: For even-triggered UE geographical location reporting, geo-related triggering condition (e.g. relative travel distance or change of speed since last reporting) needs to be taken into account.
Proposal 5: For one-shot UE geographical location reporting, it can be done by configuring the amount of reporting to ‘one’. 

Proposal 6: The UE geographical location information is included into sidelinkUEInformation. 
Proposal 7: Linking the transmission resource pool with the grid associated with the absolute location information is supported unless we clearly clarifies how hashing function works well. 

Proposal 8: Linking the reception resource pool with the grid is not required. 
Proposal 9: By the network configuration, it is allowed to use the mapping information for UE geographical location reporting when it is broadcast via system information. 
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