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

In this paper, we analyze the potential impact of UE reporting from RAN2 perspectives and present our initial views.
2 Analysis of UE Reporting Issues and Our Views
2.1 Way Forward of  UE Reporting

According to RAN1 observation, if the vehicle UE can report its observation on radio environment of PC5 carrier and/or its location to help eNB scheduling, the eNB can allocate proper radio resource for the ProSe transmitting UE.  In our view, this feature can be beneficial to both resource allocation modes, i.e., UE-selected mode and scheduled mode.  For scheduled mode, if eNB can know UE’s location, it can enable space reuse, i.e., the same time frequency resource can be scheduled to more than one transmitting UEs, which can help to improve the capacity for V2X communication.  We also think that if the eNB knows the location of the UE, it can control the transmitting UE’s power which can help to reduce the potential interferences taking into account of the required propagation range of the transmitted V2X message.  Thus, we think that RAN2 should take RAN1 observation into account and take the working assumption that the UE may report observation of radio environment of PC5 carrier and/or its location to help eNB scheduling.
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Figure 1. eNB-scheduled V2X message transmission
Proposal 1: RAN2 should take RAN1 observation into account and follow the working assumption that the UE may report observation of radio environment of PC5 carrier and/or its location to help eNB scheduling.
On the other hand, the uplink signaling overhead, handover issue and also burden caused by the increased number of RRC_Connected UEs should be studied in RAN2.  To avoid duplicated work in RAN1 and RAN2, we proposed that RAN1 observation is taken by RAN2, without re-evaluation of the benefits of UE reporting for eNB scheduling.  Instead, RAN2 should focus on the analysis of the potential uplink signaling overhead, handover issue and also the burden caused by RRC_Connected mode UEs, and more importantly, discuss the potential solutions needed to handle these issues.

Proposal 2: RAN2 should focus on the analysis of the potential uplink signaling overhead, handover issue and also the burden caused by RRC_Connected mode UEs and discuss potential solutions.

2.2 Analysis of Potential Uplink Signalling Overhead on UE Reporting
In our view, UE can report the observation of radio environment of PC5 carrier to the eNB.  For example, some parameters such as ProSe resource configuration of PC5 carriers can be reported to the serving eNB, if the PC5 carrier is not the camped/serving carrier and there is no coordination between the serving carrier and PC5 carrier.  The rules to trigger such UE report can be configured by the serving eNB similar to legacy release.  As we assume the PC5 carrier information may not change very dynamically, we think the potential uplink signalling overhead may not be a big issue.
Observation 1: As the PC5 carrier information may not change very dynamically, we think the potential uplink signalling overhead may not be a big issue.

Regarding to UE location reporting, we think that for vehicle UEs, it can obtain its location via GNSS or other techniques like Cell-ID and TDoA etc.  The potential uplink signalling overhead related to UE location reporting depends on how the UE location reporting is triggered.  Although from implementation point of view, the eNB may know the UE’s location via other entities like V2X application server, but we think that it is better for RAN2 to discuss the triggering conditions for UE reporting that can allow the eNB to control the potential uplink signalling overhead via standardization point of view.  Basically, we think that the eNB can configure the rules for the UE to report its location.  There can be some options to consider as follows:
· Option 1: The geographical area is pre-configured with grid index and UE location reporting is only triggered when the vehicle UE migrates from one grid to another.  In this option, the UE and NW side need to be aware of the pre-configuration of the grids.  During UE reporting, only the grid index is reported.

· Option 2: Threshold-based UE report.  There is no grid configuration, but only when UE’s location changes above a certain threshold, will it trigger a UE report.  In this option, the eNB may need to configure the threshold.
· Option 3: Periodic UE report.  UE reports its location in a periodic way. In this option, the eNB may need to configure the period.
· Option 4: Period and Threshold-based UE report. UE checks its location in a periodic way and only reports when location change goes above a threshold.  In this option, the eNB should configure the period and the threshold.
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.

Based on the above analysis, we think that though UE location report may cause certain uplink signalling overhead, but via some potential options, it is possible for the eNB to control the overhead.  More detailed solutions can be discussed in RAN2’s future work if the way forward of UE location reporting is agreed.

Proposal 3: RAN2 to discuss the above options to control the potential signalling overhead.
2.3 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 V2X communications, handovers can be executed for the vehicle UEs 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.

Observation 2: No fundamental impacts to handover issues caused by UE location reporting.
2.4 Signalling Burden Caused by 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 V2X transmission latency by avoid the latency for RRC connection establishment i.e. L-RRC.  In our view,  no matter UE report its location or not, 3GPP needs to solve the issue of potential large number of connected mode UEs for V2X scenario.  Regarding to the burden caused by UE location reporting, RAN2 can consider the solutions to reduce the number of UEs reporting its location within a certain period.  For example, eNB can select certain UE to report its location and also adjust the frequency depending on the mobility state/moving speed.  For low mobility UEs, there is no need to report its location frequently.

Observation 3: Signaling burden of connected mode UEs should be solved as a general issue which is somehow independent with UE location reporting.
Proposal 4: RAN2 should discuss how to reduce the number of UEs that needs location reporting e.g. considering the UE’s mobility state.
3 Conclusion
In this contribution, we analyze the issues for UE to report its locations can we have the following proposals.
Proposal 1: RAN2 should take RAN1 observation into account and follow the working assumption that the UE may report observation of radio environment of PC5 carrier and/or its location to help eNB scheduling.
Proposal 2: RAN2 should focus on the analysis of the potential uplink signaling overhead, handover issue and also the burden caused by RRC_Connected mode UEs and discuss potential solutions.

Proposal 3: RAN2 to discuss the above options to control the potential signalling overhead.
Proposal 4: RAN2 should discuss how to reduce the number of UEs that needs location reporting e.g. considering the UE’s mobility state.
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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.
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