3GPP TSG-RAN WG2 #92
                                                                              R2-156581
Anaheim, USA, November 16- 20, 2015
Agenda Item:

7.11
Source: 
Huawei, HiSilicon
Title: 
Further consideration of the Uu-based V2V Scenarios 
Document for:
Discussion and Decision
1 Introduction
In 3GPP RAN2 #91bis, some initial agreements on Uu-based V2V scenarios have been reached according to an email discussion [1]. This paper will further analyze the Uu-based scenarios.
2 Scenario 2
This scenario supports V2V operation only based on Uu. In this scenario, a UE transmits a V2V message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs in downlink. 

To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2V messages. For downlink, E-UTRAN may use either unicast or a broadcast mechanism, e.g., MBSFN or SC-PTM. 
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Fig. 1: Scenario 2
The scenario of multiple operators has been considered as below.

	· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation (i.e. message exchange across operators are not assumed.)
· Case 4B: A set of Uu operation carrier(s) is shared by UEs subscribed to different operators. 
· In this case, UEs belonging to different operators transmit on the shared uplink carrier(s) while receiving on the shared downlink carrier(s).

· Case 4C: Each operator is allocated with a different carrier for both uplink and downlink. 

In this case, a UE transmits only on the uplink carrier(s) allocated to the operator which it belongs to. It is FFS whether UE receives on the downlink carrier allocated to the other operator as well as the downlink carrier allocated to the operator which it belongs to.


2.1 Case 4A

For Case 4A, existing unicast, SC-PTM and MBSFN architectures can support the transport of V2V data from one vehicle to multiple vehicles via E-UTRAN, without any further functional enhancement. 
Observation 1: Existing unicast, SC-PTM, MBSFN can support Case 4A from the functionality point of view. 
2.2 Case 4B
For Case 4B, with the existing network sharing mechanism, the uplink and downlink carrier(s) can be shared by multiple PLMNs. In this case, there is no major functional enhancement needed for Case 4B as long as the number of sharing PLMNs does not exceed 6. RAN3 can be requested to confirm this assumption, and study the enhancements if needed. 
Proposal 1: RAN2 can assume that network sharing mechanisms can be used to handle Case 4B as long as the number of shared PLMNs is no larger than 6. RAN3 can be requested to confirm this assumption, and study the possible enhancements if needed.
2.3 Case 4C
For Case 4C, the following two scenarios should first be identified before the technical discussion:

· Alt 1: Vehicles of all PLMNs transfer V2V traffic to one V2V server, which forwards all the traffic to each of the PLMNs. Each UE only needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN.
· Alt 2: Vehicles of a PLMN transfer V2V traffic to a V2V server specifically for this PLMN, which forwards V2V traffic within the same PLMN. In order to receive inter-PLMN V2V traffic, each UE needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN as well as other PLMNs.
In alternative 1, each V2V data packet needs to be transmitted multiple times in different PLMNs, which leads to low spectrum efficiency. Therefore, Alt.2 is proposed to be supported.
Observation 2: In Case 4C, it is efficient that the vehicle UE receives downlink carriers belonging to other PLMNs as well as downlink carriers belonging to the serving PLMN.
Proposal 2: For Case 4C, receiving downlink carrier(s) belonging to other PLMNs as well as the serving PLMN should be supported by the vehicle UE. 

For Case 4C, a key issue is how the UE receives on a downlink carrier belonging to another PLMN. It is possible that the UE can receive MBSFN or SC-PTM on a carrier belonging to another PLMN. However, it is also possible that V2V messages are transmitted to the vehicle UEs via unicast in the downlink. In this case, the UE is not able to receive the unicast V2V messages on carrier(s) belonging to PLMNs other than the serving PLMN. Therefore, for Case 4C, the UE receiving on the downlink carrier of another PLMN is applicable only if broadcast mechanisms (i.e., MBSFN or SC-PTM) are used for downlink transmission of V2V. It should be clarified whether the unicast solution can be considered for the Case 4C.
Proposal 3: In case that the UE receives in downlink carrier(s) belonging to other PLMNs, RAN2 needs to clarify whether the unicast solution should to be supported.
2.4 Case 4C FFS: Downlink carrier sharing scenario
Another issue in the Editor notes is whether or not to consider the case that each operator is allocated with a different uplink carrier while a set of downlink operation carrier(s) is shared by UEs subscribed to different operators: 
	Editor notes:
It is FFS whether or not the study considers the case that each operator is allocated with a different uplink carrier while a set of downlink operation carrier(s) is shared by UEs subscribed to different operators. The study excludes the case that a set of uplink operation carrier(s) is shared by UEs subscribed to different operators while each operator is allocated with a different downlink carrier.


It is not clear if this mechanism can only support FDD but not support TDD, as TDD does not distinguish downlink and uplink carrier(s). It is also not clear whether unicast communication is supported on the shared DL carrier(s), as feedback is needed. RAN2 needs to clarify the details first and then to decide if to further study this case.

Proposal 4: For the case that each operator is allocated with a different uplink carrier while a set of downlink operation carrier(s) is shared by operators, RAN2 is kindly suggested to clarify the details (e.g., support of TDD/FDD, support of unicast), and then decide whether to study this case.

3 Scenario 3
Scenario 3A and Scenario 3B have been studied in the email discussion [2]. 
3.1 Scenario 3A
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Figure 2: Scenario 3A
In Scenario 3A, the UE transmits V2V data via UE RSU to E-UTRAN. There are two alternatives for the UE RSU to support such transmissions:

· Alt1: R13 UE-to-Network relay (Layer-3 relay). The UE RSU acts as a UE-to-Network Relay to relay the data at layer-3, which is being standardized in Rel-13. No V2V application needs to be implemented in UE RSU.
· Alt2: Application layer relay. A V2V application layer is implemented in the UE RSU. The UE RSU receives the V2V data, delivers it to the V2V application, and forwards the data to E-UTRAN.
For Alt1, the vehicle needs to first establish a connection with the UE-to-Network relay. As agreed in SA2, there are several signalling messages for the connection establishment, which introduce unacceptable latency for V2V data transmission.

Observation 3: For scenario 3A, it will introduce unacceptable latency for connection establishment between the vehicle UE and the UE RSU if the UE RSU is implemented as UE-to-Network.
Proposal 5: For scenario 3A, the UE RSU is implemented as an application layer relay. A V2V application layer is implemented on the UE RSU.
The transmission from the vehicle UE to the UE RSU can be based on ProSe one-to-many communication or one-to-one communication.

Proposal 6: For scenario 3A, the transmission from the vehicle UE to the UE RSU can be based on either ProSe one-to-one or one-to-many communication.
3.2 Scenario 3B
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Figure 3: Scenario 3B
Similar to Scenario 3A, there are also two alternatives to support such transmission in 3B. Obviously, one-to-one communication should not be used due to the low efficiency in the sidelink transmission.

Proposal 7: For scenario 3B, the transmission from the UE RSU to the vehicle UE can be based on ProSe one-to-many communication.
There are two alternatives for the UE RSU to support such transmission:
· Alt 1: R13 UE-to-Network relay (Layer3 relay). There is no V2V application layer in the UE RSU. As agreed in Rel-13, the UE-to-Network Relay can receive V2V traffic via group communication or unicast from E-UTRAN, and then forward the V2V traffic to vehicle UEs based on ProSe one-to-many communication. 
· Alt 2: Application layer relay. There is a V2V application layer in the UE RSU. The application layer in the UE RSU forwards the data to surrounding UEs based on ProSe one-to-many communication.
For Alt 1, it seems that the most appropriate way is as followa: the transmitting UE first sends data to the V2V application server by unicast, which forwards the data to other UEs via the UE RSU which acts as UE-to-Network Relay node. 
In Alt 2, the transmission from the transmitting UE until the UE RSU can reuse existing unicast, SC-PTM or MBSFN, and UE RSU transmits to other UEs by reusing one-to-many communication.
Proposal 8: For Scenario 3B, the UE RSU can act as UE-to-Network relay (i.e., relaying group communication) or application layer relay. 
3.3 Scenario 3C
Scenario 3A could be beneficial for the case that the transmitting vehicle is out of coverage or at the edge of E-UTRAN coverage. Scenarios 3B could be beneficial for the case that receiving vehicles are out of coverage, or at the edge of E-UTRAN coverage. If we consider the deployment scenarios 3A and 3B, it is possible that both the transmitting vehicle and the receiving vehicle are served by a UE RSU, i.e., Scenario 3C as shown in Fig.4. For the purpose of analysis, Scenario 4C needs to be considered as well.
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Figure 4: Scenario 3C

Proposal 9: For the purpose of analysis, Scenario 3C (i.e., a vehicle UE transmits V2V messages to E-UTRAN via a UE RSU and another vehicle receives V2V messages from E-UTRAN via another UE RSU) needs to be considered in RAN2.
4 Conclusion

Based on the scenarios discussed in the email discussion, this contribution further studied the impacts.

Observation 1: Existing unicast, SC-PTM, MBSFN can support Case 4A from the functionality point of view. 
Observation 2: In Case 4C, it is efficient that the vehicle UE receives downlink carriers belonging to other PLMNs as well as downlink carriers belonging to the serving PLMN.
Observation 3: For scenario 3A, it will introduce unacceptable latency for connection establishment between the vehicle UE and the UE RSU if the UE RSU is implemented as UE-to-Network.

Proposal 1: RAN2 can assume that network sharing mechanisms can be used to handle Case 4B as long as the number of shared PLMNs is no larger than 6. RAN3 can be requested to confirm this assumption, and study the possible enhancements if needed.

Proposal 2: For Case 4C, receivingdownlink carrier(s) belonging to other PLMNs as well as the serving PLMN should be supported by the vehicle UE. 

Proposal 3: In case that the UE receives in downlink carrier(s) belonging to other PLMNs, RAN2 needs to clarify whether the unicast solution should to be supported.

Proposal 4: For the case that each operator is allocated with a different uplink carrier while a set of downlink operation carrier(s) is shared by operators, RAN2 is kindly suggested to clarify the details (e.g., support of TDD/FDD, support of unicast), and then decide whether to study this case.

Proposal 5: For scenario 3A, the UE RSU is implemented as an application layer relay. A V2V application layer is implemented on the UE RSU.
Proposal 6: For scenario 3A, the transmission from the vehicle UE to the UE RSU can be based on either ProSe one-to-one or one-to-many communication.
Proposal 7: For scenario 3B, the transmission from the UE RSU to the vehicle UE can be based on ProSe one-to-many communication.
Proposal 8: For Scenario 3B, the UE RSU can act as UE-to-Network relay (i.e., relaying group communication) or application layer relay. 
Proposal 9: For the purpose of analysis, Scenario 3C (i.e., a vehicle UE transmits V2V messages to E-UTRAN via a UE RSU and another vehicle receives V2V messages from E-UTRAN via another UE RSU) needs to be considered in RAN2.
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