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1. Introduction
RAN aspects for PC5-based V2V operation was discussed in RAN1#82 and the following agreements were reached: 

Agreements:
Following RAN aspects for PC5-based V2V operation (Tx/Rx of V2V message) are captured in the TR
· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios

· (Aspect 2) eNB deployment consideration including possibility of network control

· Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case
· Case 2B: eNBs providing more UE specific or/and more dynamic resource allocation including Mode 1 compared to case 2A.
· Note: Related to aspect 2, it is necessary to consider the condition to apply any preconfigured radio parameters.
· (Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· FFS: Case 4D: No operator operation 
· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.

Agreements:
· All scenarios and combinations captured in slide 2 should be considered in scope of the study item

· For initial evaluations for PC5 based V2V in RAN1, following scenario is proposed to simulate as a starting point for evaluation simplicity.

· Case 1A: 6 GHz band

· Case 2A: Rel-12 mode 2 resource allocation

· Case 3A and 5A: Single dedicated carrier for V2V

· Case 4A: Single operator (e.g., common synchronization reference)
This contribution discusses the remaining issues of the operation scenario of PC5-based V2V.
2. Discussions

From RAN operation point of view, the radio parameters should be aligned among all the UEs participating in PC5-based V2V operations, especially in “Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case.” The radio parameters may include the time/frequency resource structure (e.g., resource pool configuration in Rel-12 D2D), how to determine transmission power, control of UE behaviour (e.g., T-RPT restriction in D2D communication mode 2 and TX probability in D2D discovery type 1 in Rel-12), and so on. If such parameters are not aligned, inter-vehicle communications will fail or lead to unbalanced/unfair performance among UEs.
These radio parameters can be aligned among UEs by signalling from network. This is the approach used in the current D2D; even the pre-configuration for out-coverage operations can be updated using provisioning from DPF(Direct Provisioning Function) that is one of main sub-functions of ProSe Function [1]: 

“Direct Provisioning Function (DPF) is used to provision the UE with necessary parameters in order use ProSe Direct Discovery and Prose Direct Communication. It is used to provision the UEs with PLMN specific parameters that allow the UE to use ProSe in this specific PLMN. For direct communication used for Public Safety DPF is also used to provision the UE with parameters that are needed when the UE is not served by E-UTRAN. For restricted ProSe Direct Discovery, it also generates and maintains the ProSe Discovery UE ID (PDUID).” 

Similarly, in V2V operations based on PC5 interface, radio parameters can be determined in the network side and delivered to the UEs via the air interface between the network and UE, preferably using a broadcast/multicast mechanism. This is a straightforward approach at least for the licensed spectrum case as captured in V2V message transfer under MNO control in clause 5.11 of [2], and is also aligned with Mixed Use Traffic Management in clause 5.23 of [2] where the potential requirement includes the ability of 3GPP system to vary the transmission rate and coverage area based on service conditions (e.g., rate of UE speed, weather, UE density) by signalling from RSU. 
It needs to be noted that the carrier used for the radio parameter delivery may be different from the V2V operating carrier. This means that, even when a UE transmits and receives V2V messages in carrier #1 where there is no network coverage at all, it is possible for the network to configure the radio parameters of the UE via carrier #2 as far as the UE is within the network coverage in carrier #2. It is also possible that radio parameter delivery for different UEs can use different carriers; in Case 4B for example, a UE can receive the radio configuration from the carrier used by its operator.
Network-based radio parameter control is beneficial in that fast and continuous update is possible. This benefit is especially important in congestion control which means adjustment of radio parameters in adaptation to the traffic intensity (e.g., the vehicle density) etc. When the traffic intensity is high in an area, it is necessary to adjust the radio parameters such as resource size and transmission power for graceful performance degradation
 or more time/frequency resources needs to be allocated to that area; the overall performance in that area can be deteriorated due to high inter-vehicle interference if the same parameters as the low traffic intensity case are used. We note that the optimal parameter setting is basically location specific, which means that the radio parameter configuration can be different in different locations. We also note that it can be useful for the radio parameter determination in the network side if UEs can measure and report the channel status. 
It is possible to consider a mechanism of UE-autonomous radio parameter adjustment, e.g., based on UE’s own measurement. However, as discussed in [3], such an approach is not preferable for several reasons: It needs to introduce additional new UE behavior, which typically requires lots of specification efforts. Even with a nice UE behavior, it may not perform well compared to the “centralized approach” where the parameters can be determined with more information than each individual UE. As an example, if the vehicle intensity/speed is different across vehicle directions/lanes, different level of performance may be required for different V2V messages depending on the location/direction of the transmitting vehicle, but it would be difficult for each UE to be aware of such situation in a distributed manner. As another example, it would be much more challenging for each individual UE to take into account the information like weather condition discussed above. Furthermore, UE-autonomous radio parameter adjustment may cause additional delay or power consumption before getting reliable measurement, which may be more problematic for pedestrian UEs if the same principle is applied to PC5-based V2P.
PC5-based V2V should operate even when a UE cannot see network connectivity in any carrier. In this case, the UE can fallback to a default set of radio parameters which is, for example, preconfigured in the UE in advance. In typical cases, such an “absolutely no network” will happen only in very limited cases like when the vehicle is in a dessert, and it can be assumed that the traffic intensity is usually very low in such a case. This implies that, as far as the basic performance such as synchronization can be provided, an un-optimized operation using the default radio parameters should be sufficient when a vehicle is not able to receive radio parameter configurations from the network. Furthermore, if the operation using the default radio parameter is introduced, so called “no operator operation” is nothing but “use the default parameter always” from RAN viewpoint.
The above discussions lead to conclusion that network-based radio parameter control should be prioritized in studying performance optimization for the PC5-based V2V. As such an approach may have impact on high layer operations, it is necessary to send an LS to the related WGs so that they can consider it in their study.
3. Conclusion

This contribution discussed remaining issues in the operation scenario of PC5-based V2V. The conclusion can be summarized in the following proposal:
· For PC5-based V2V scenario, this study item should prioritize “network-based radio parameter setting” where the network controls the radio parameters of PC5 operations of vehicle UEs.
· Network control can be delivered to vehicle UEs via the same carrier as PC5 operation carrier or via a different carrier.
· Vehicle UEs use default parameters when network signalling for radio parameters is not available.
It is also proposed to send an LS to other WGs if this proposal is agreed.
______________________________________________________________________
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Appendix A. Related use cases in [1]
5.11
V2V message transfer under MNO control

5.11.1
Description

This use case describes the scenario where a given UE supporting V2V application sends V2V messages to other surrounding UEs and the given UE is under E-UTRAN coverage.

5.11.2
Pre-Conditions

An MNO offers communication between UEs by controlling the transmission resource of the UEs.
In addition, the following assumptions are made:

-
Mary and Peter use UEs supporting V2V application;

-
Mary and Peter’s UEs are subscribers to the same MNO;

-
Mary and Peter’s UEs are currently residing on their HPLMN;

-
Mary and Peter are subscribers to an MNO that allows them to use its E-UTRAN resources to transport messages for V2V applications needs;

-
Mary and Peter’s UEs initiate V2V communications together.

5.11.3
Service Flows

Mary is under E-UTRAN coverage.

Mary experiences a situation which triggers her UE to initiate V2V message broadcast.

Mary’s UE requests resources to the eNB and gets the allocated resource to broadcast its V2V message.

5.11.4
Post-Conditions

When Peter moves within proximity of Mary, it receives Mary’s message.
5.11.5
Potential Requirements

Editor's Note: The following requirements applies for licensed spectrum.  Other spectrum needs further study.
Editor's Note: It is FFS whether it is the 3GPP network, 3GPP EPC or the 3GPP system which provide means for the MNO to authorize.

[PR.5.11.5-001] 
The establishment of a UE traffic session on the E-UTRAN for V2V message transfer is under control of the network when the UE is under network coverage.

[PR.5.11.5-002] 
The Radio Access Network shall control the radio resources associated with the E-UTRAN for V2V messages from an UE.

[PR.5.11.5-003]  
The Radio Access Network shall be able to consider V2V application needs (frequency, message size, communication range, transmission latency, transmission reliability and moving speed) for the transfer over E-UTRAN of the V2V messages of a UE.

[PR.5.11.5-004] 
The Radio Access Network shall be able to consider radio resources and their utilization for the V2V message of a UE transfer over E-UTRAN
[PR.5.11.5-005] 
The 3GPP network shall provide a means for the MNO to authorize on per subscription basis, the allowed communication range a UE is allowed to use for V2V Service.

[PR.5.11.5-006] 
The 3GPP network shall provide a means for the MNO to authorize the sending of V2V messages of a UE. 

[PR.5.11.5-007] 
The impact of V2V message transfer on radio usage, network usage and battery consumption should be minimized.

[PR.5.11.5-008] 
The 3GPP network shall provide a means for the MNO to enable or disable the usage of V2V message of any UE transfer over E-UTRAN.

[PR.5.11.5-009] 
The 3GPP network shall provide a means for the MNO to authorize V2V message transfer over E-UTRAN for each individual UE.

[PR.5.11.5-010] 
The 3GPP network shall provide a means for the MNO to control the connection path for a specific service over V2V. The selected route may be different for different types of services in the same vehicle. The route may be controlled also taking into consideration radio-related parameters such as traffic load and specific radio and service requirements for a given service.

[PR.5.11.5-011] 
Both the HPLMN and VPLMN operators shall be able to charge for network resource usage for V2V message transfer by a UE.

5.23
Mixed Use Traffic Management
5.23.1
Description

There are a number of variables to be taken into account in a scenario involving different types of vehicular traffic.  The optimal coverage range and frequency of message transmission depends on several factors, including the relative speed of the Ues, the relative direction of travel, potential reaction time of the various transportation modes (e.g., automobile, train, bicycle, and pedestrian), traffic density, and any environmental conditions.  A V2X system would need the flexibility to adapt to changing attributes such as vehicular traffic density, rates of speed, angles of approach, and weather conditions which all may impact the optimal range and transmission rate in a specific situation.  

5.23.2
Pre-conditions

A number of V2X Service users are approaching a train crossing. The train is one user.  Others include vehicles on the road, bicycles, and pedestrians. The users are approaching from varying directions as the train intersects a road near a cross road.

All users have UEs supporting V2X Service.

There can be one an RSU near the intersection supporting the V2X Service, which is able to provide direction to nearby UEs regarding V2X message transmission rates.

5.23.3
Service Flows

As the train nears the crossing, the V2X system alerts other users approaching the crossing to slow and prepare to stop at the train crossing.

The messages can be tailored to meet the needs of users travelling at different velocities, e.g., alerting cars, bicycles, pedestrians, at different distances and intervals to allow each adequate time to slow and come to a stop.

Depending on traffic density (e.g., urban, rural) and weather conditions (e.g., icy pavement) the RSU may instruct the UEs to transmit V2X messages at a rate and within a coverage area best suited to prevent accidents under the specific circumstance (e.g., density, weather, rates and direction of travel).

5.23.4
Post-conditions

All users stop in a timely manner at the railroad crossing and remain stopped until the train has passed.

5.23.5
Potential Requirements
 [PR.5.23.5-001] 
The 3GPP system shall be able to vary the transmission rate and coverage area based on service conditions (e.g., rate of UE speed, weather, UE density).
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� This is based on the assumption that the performance (e.g., coverage) can be degraded to some extent when the vehicles are moving slowly due to heavy vehicle density.
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