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1. Introduction

In RAN1#82, several aspects for PC5-based V2V operation are agreed [1]. Regarding the PC5-based V2x and Uu based V2x, it was not discussed in RAN1#82. Therefore we discuss applicability and possible extension of the V2x operational scenario in this contribution.

	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.


2. PC5-based V2x
Extension for V2I 
In case of PC5-based V2I, both eNB-type RSU and UE-type RSU is considered at this moment that SA2 has not determined any architecture. Even for UE-based RSU, RSU based radio configuration and resource allocation is considered if the functionality of UE-type RSU is differentiated from normal UE. Therefore aspect 2 could be extended to cover possible enhancement based on RSU based radio configuration and resource allocation.
Proposal 1: For PC5 based V2I, RSU to UE radio configuration and/or resource allocation is included in aspect 2.

Extension for V2P

As for V2P, major difference from V2V is originated from requirement and trade-off between latency and UE power consumption will be discussed in the possible enhancements. So there is no clear differentiation in terms of operational aspects.
Proposal 2: PC5-based V2P has same operational scenario as PC5-based V2V.

FFS issue

For aspect 4, “No operator operation” is proposed and kept as FFS. We don’t see meaningful difference from RAN1 study perspective. Even in RAN2 perspective, it is assumed that pre-configured parameters in Rel-12 D2D are provided by upper layers in RRC specification. Therefore it is recommended that proponent clarifies what is the impact on the study of V2x if “No operator operation” is included. As this case will be subset or simplified version of case 4A, we proposed to prioritize the existing cases in aspect 4.
3. Uu based V2x

Aspect 1 

Both case 1A and case 1B is considered for Uu based V2x. For Uu based V2x, case 1A may not be prioritized.
Aspect 2

For Uu based V2x, network connectivity is always assumed since Uu is a radio interface between eNB and UE. Thus eNB control is always assumed in the aspect 2. As mode 1 and mode 2 resource allocation schemes are for PC5, resource allocation scheme will be modified to existing DCI based dynamic resource allocation and semi-persistent resource allocation. Therefore we propose to modify aspect 2 to cover a single case: eNB provides UE specific DCI based dynamic resource allocation and/or semi-persistent resource allocation
Aspect 3

By replacing PC5 by Uu, both case 3A and 3B is considered for Uu based V2x. For evaluation, single carrier case will be firstly simulated.

Aspect 4

All the case, 4A, 4B and 4C are possible if case 4B is modified to Uu operation. However, case 4B requires RAN sharing among operators and this will be equivalent to case 4A.
Aspect 5

This aspect will be named as co-existing with PC5 in the Uu based V2x. If case 5A is modified to Uu dedicated carrier case, both case 5A and 5B is considered.
Therefore, we propose to re-use PC5-based V2x operation scenario with some modification.

Proposal 3: Aspect 1, 3, 4 and 5 is re-used for Uu-based V2x with editorial modification to capture Uu instead of PC5.
Proposal 4: Aspect 2 is modified to cover a sigle case where eNB provides UE specific DCI based dynamic resource allocation and/or semi-persistent resource allocation.

Additional aspects
As Uu has uplink and downlink, combinational operation between Uu and PC5, e.g., Uu is utilized only for downlink or uplink, is also possible as shown in Figure 1 (a). For example, if eNB is able to monitor PC5-based V2V message, it is possible to relay the safety message via downlink, e.g., MBMS. Such combinational operation could reduce the signaling overhead and latency. 
Another aspect is whether eNB termination is possible in the Uu-based V2x as shown in Figure 1 (B). Current U-plane protocol architecture assumes that an IP packet is encapsulated and tunnelled between P-GW and the eNB. Thus eNB termination can be considered as an option to reduce latency due to Uu.
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Figure 1: Additional aspects for Uu based V2x
Considering that these aspects can be regarded as either operational or solution aspects, we propose to capture above two aspects in the operation scenario or possible enhancements.

Observation 1: Combinational operation between Uu and PC5 is considered in Uu-based V2x.
Observation 2: eNB termination is considered in Uu-based V2x.

4. Conclusion

In this contribution, we discussed deployment scenario and evaluation model for V2x. Observations and proposals are summarized below. 
· Observation 1: Combinational operation between Uu and PC5 is considered in Uu-based V2x.
· Observation 2: eNB termination is considered in Uu-based V2x.
· Proposal 1: For PC5 based V2I, RSU to UE radio configuration and/or resource allocation is included in aspect 2.
· Proposal 2: PC5-based V2P has same operational scenario as PC5-based V2V.
· Proposal 3: Aspect 1, 3, 4 and 5 is re-used for Uu-based V2x with editorial modification to sub-cases.
· Proposal 4: Aspect 2 is modified to cover a sigle case where eNB provides UE specific DCI based dynamic resource allocation and/or semi-persistent resource allocation.
TP for modified RAN aspects for PC5-based V2x and Uu-based V2x are shown in the Appendix. 
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V2X operation scenarios
Editor notes: This section is to describe LTE-based V2X operation scenarios, e.g., in terms of spectrum, network coverage, etc.

>>>>>>>>>> START OF CHANGE <<<<<<<<<<
RAN aspects for PC5-based V2V/V2I/V2P operation (Tx/Rx of V2V/V2I/V2P message)
· (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/RSUs 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.
RAN aspects for Uu-based V2V/V2I/V2P operation (Tx/Rx of V2V/V2I/V2P message)
· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

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

· Case 2A: eNB provides UE specific DCI based dynamic resource allocation and/or semi-persistent resource allocation
·  (Aspect 3) Multi-carrier operation

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

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

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of Uu 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.
· (Aspect 5) Co-existing with PC5
· Case 5A: Dedicated carrier for V2x. There is no PC5 traffic on the Uu operation carrier.

· Case 5B: V2x carrier is shared with Uu.
>>>>>>>>>> END OF CHANGE <<<<<<<<<<
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