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1 Introduction
In RAN1#83, resource allocation issues for PC5-based V2X have been discussed and some conclusions are reached as follows which are captured in TR 36.885[1].

There are further discussions in RAN1 on resource allocation for PC5-based V2V for both autonomous resource allocation [2] and scheduled resource allocation [3] respectively.  For both two resource allocation modes, geo information of the vehicle UE needs to be known by the eNB.  Basically, we think that such RAN1 conclusions indicate that UE location reporting is beneficial but uplink signaling overhead and other issues related to UE reporting should be carefully considered by RAN2.
In RAN2#93bis, some of the above issues have been discussed and some conclusions are reached as follows:
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In this paper, we analyze some of the above issues of UE reporting from RAN2 perspectives and provide our views/proposals based on our previous paper to RAN2#93bis [4].
2 Issues and Proposals on Geo-location Reporting Identified in RAN2#93bis
2.1 Issue#1: If RRC signalling and/or MAC CE is used?
Regarding to whether RRC signaling or MAC CE can be used, we slightly prefer RRC signaling due to the following reasons.  Firstly, we think that the geo-location reporting interval may not be too short e.g. UE just need to report the location every a few seconds.  In such case, RRC can meet the needs of location reporting.  It is noted that the location reporting frequency is independent with the V2V message transmission frequency.  For low mobility vehicle UEs, UE may not report its location frequently because zone doesn’t change.  Secondly, RRC signaling is preferred because RRC signaling is more flexible and scalable for variable payload size such as latitude/longitude location.  Thirdly, compared with MAC CE approach, we think RRC signaling can reduce the standardization complexity than MAC CE.  In general, RRC is preferred for UE geo-location reporting from our perspectives.  And, RRC IE needs to be defined as stage-3 work which is related to how zone is defined.
Proposal 1: RRC is preferred for UE location reporting for V2V.  RRC is preferred for UE location reporting for V2V.  RRC IEs should be defined for UE location information report.
2.2 Details of Location Report
Regarding to details for location report, we think that RRC IEs need to be defined.  To report UE location using RRC, there are two options.  One option is to report the concrete geo-location information in GNSS format such as latitude/longitude, but this would require more bytes in RRC message especially when higher accuracy is needed.  Another option is to utilize zone concept.  This means that if zone is defined, UE can only report the zone index to the eNB.  Basically, we think that using zone index in UE report can reduce the message size of RRC message for UE Geo-location information report.
Observation 1: UE can just report zone index which can reduce the RRC report overhead.

To enable the option to report zone index, both the UE and the eNB should, potentially with help of a server in network side by implementation, be able to interpret the zone index to the geo-location area of a zone.  Zones can be defined for across certain number of cells so that zone index is unique during handover.  We think that by implementation the network side could have pre-configured the zone and its corresponding geo-location area.  When the vehicle UE enters a certain area, it can download the configuration to map the zone index and geo-location area.  This doesn’t have to be done per-cell and also doesn’t have to be done using C-plane signalling.  After such preparation, in the eNB, the geo-location of a zone can be identified and the resource mapped to the zone can be configured according to radio resource usage.  From the vehicle perspectives, the vehicle UE can obtain its location via GNSS approach or other techniques like Cell-ID and TDoA etc.  When it knows its geo-location, it can obtain the zone index and report the index to the eNB and then acquire the radio resource for V2V communication.

Observation 2: Zone index report mechanisms require the UE and the eNB to be able to interpret zone index and geo-location information but this can be done by implementation.
Proposal 2: For UE geo-location reporting, RAN2 should firstly consider zone index as potential RRC IE in order to save uplink signalling overhead.  GNSS location information IE can also be considered when zone is not configured.
2.3 How does eNB configure the geo-location reporting?

Basically, we think that the potential uplink signalling overhead related to UE location reporting depends on how the UE location reporting is triggered.  In order to control the overhead for UE location reporting, we think that it is better for RAN2 to discuss the triggering conditions for UE reporting and allow the eNB to control the potential uplink signalling overhead from standardization point of view.
For event-triggered geo-location reporting, we think that the eNB can configure the triggering condition for location reporting.  Given zone concept would be defined, zone crossing can be a typical trigger for UE location reporting.
For periodic geo-location reporting, we think that the eNB may need to configure the period.  For low and high mobility vehicle UEs, the periodicity may be configured appropriately to compromise between the location reporting granularity and signalling overhead.
Proposal 3: In order to control the uplink signaling overhead, the eNB can configure the triggering conditions for event triggered location reporting and/or reporting frequency for periodical location reporting.

Proposal 4: The triggering conditions for UE location report can be zone crossing.  How to determine zone crossing depends on how zones are defined.

Moreover, we think that location correlation can also be considered when the eNB configures which UEs need to report location.  For vehicle UEs that have location correlation, e.g., cooperative adaptive cruise control (CACC) [3] or in a proximity area with the same mobility behaviour, only some of the UEs need to report its location and the network side is required to be aware of the location correlation.

In addition to the above analysis taking the macro eNB as example, it is noted that RSU may also have eNB function.  So, for the case that RSU coverage is relatively large and the speed of vehicle UE is not very high, the RSU can also handle the UE location reporting and if necessary, such location information can be shared with the macro eNB for scheduling e.g. via X2 interface. 

Proposal 5: RAN2 to discuss the usage of location correlation to reduce the number of UEs need location reporting and also the way to utilize RSU to control the potential signaling overhead for UE location reporting towards the macro eNB.
3 Other Issues in TR 36.885 Raised by RAN1
3.1 The Handover Issue Caused by UE Location Reporting
Regarding to handover issue, we think that there are no fundamental impacts from UE location reporting from signaling procedure point of view.  For V2V communications, handovers can be executed for the vehicle UEs with legacy procedure and the only thing we think needs some dedicated consideration is whether the UE reported location information should be transferred to the new serving eNB or not.  One potential issue is that if the UE reported location information is not transferred to the new serving eNB and the UE doesn’t report its location after handover to the new serving eNB, the new serving eNB may not use the location information for scheduling.  For this issue, we prefer a simple approach that such location information is not transferred to the new serving eNB.  When the vehicle UE detaches from the old serving eNB and finished RACH procedure with the new serving eNB, the serving eNB can configure the UE to report its location.  There might be some other handover issues such as high Doppler frequency shift and frequent handover, but these issues are not caused by UE location reporting.

3.2 Signalling Burden Caused by the Number of Connected Mode UEs

As vehicle UE can be powered supplied, it may keep in RRC_Connected mode for location reporting purpose or other purpose such as reducing the V2V transmission latency by avoiding the latency for RRC connection establishment i.e. L-RRC.  In our view, no matter whether UE reports its location or not, the issue of potential large number of connected mode UEs for V2V scenario would exist.  Regarding to the burden caused by UE location reporting, we think that as RAN2 has agreed the eNB can configure UE to conduct geo-location report, the eNB can reduce the number of UEs for location reporting as mentioned in Proposal 3.
4 Conclusion

In this contribution, we analyze the issues for UE to report its location and we have the following proposals.
Proposal 1: RRC is preferred for UE location reporting for V2V.  RRC is preferred for UE location reporting for V2V.  RRC IEs should be defined for UE location information report.

Proposal 2: For UE geo-location reporting, RAN2 should firstly consider zone index as potential RRC IE in order to save uplink signalling overhead.  GNSS location information IE can also be considered if zone is not configured.
Proposal 3: In order to control the uplink signaling overhead, the eNB can configure the triggering conditions for event triggered location reporting and/or reporting frequency for periodical location reporting.
Proposal 4: The triggering conditions for UE location report can be zone crossing.  How to determine zone crossing depends on how zones are defined.

Proposal 5: RAN2 to discuss the usage of location correlation to reduce the number of UEs need location reporting and also the way to utilize RSU to control the potential signalling overhead for UE location reporting towards the macro eNB.
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RAN1 observes potential benefit of UE reporting its observation on the radio environment of PC5 carrier and/or its location to help eNB scheduling. However, the uplink signaling overhead, handover issue, burden caused by the increased number of RRC_Connected UEs have not been evaluated.








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 signaling (if needed).
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