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1 Introduction
A new work item for 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886 was approved in RAN plenary #75. The following topics are part of the detailed objectives of this work item [1]:

1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;

d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
In RAN1#89, RAN1 has made the following agreements:

	Agreement:

· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):

· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 

· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)

· FFS at which layer replication is done

· Capacity improvements from the receiver perspective

· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers

· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers

 Agreement:

· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 

· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 


In this contribution, we discuss PC5 carrier configuration and selection to support PC5 CA from RAN2 perspectives.
2 Carrier Set Configuration
For the three use cases for CA listed by RAN1, we think that there is one common issue, i.e., before select one carrier for PC5 CA transmission, the UE (or eNB) needs to know which carriers can be used.  For use case 1, MAC PDUs need to be distributed to different carriers.  The eNB or/and UE need to determine the carrier set to be used for parallel transmission.  For use case 2, MAC PDUs need to be replicated in different carriers.  The eNB or/and UE also need to determine the carrier set to be used for replication operation.  For use case 3, the transmitting UE needs to select which carriers to transmit data and receiving UE can be assumed to receive data from multiple carriers which might be commonly configured for all the receiving UEs within certain area.  Based on the above analysis, we see that Use case 1, 2 and 3 require a function to determine the carrier set for PC5 CA transmission.  Then after determination of the carrier set, the transmitting UE need to decide on which carrier to transmit the replicated or different MAC PDUs.

Observation 1: To support Use Case 1, 2 and 3 a function to determine the carrier set for PC5 CA transmission is needed.
In legacy LTE CA, for each UE, there is carrier set for each UE which can contain more than one carrier and UE can be configured with more than one serving cell, i.e., PCell and SCell. SCells can be configured by RRC and then activated or deactivated by eNB with MAC CE.  For PC5 CA, in most cases, V2X data transmission is one-to-many broadcast/multicast and receiving UE can be assumed to receive on all the possible carriers.  Thus carrier set configuration for the transmitting UE can be mainly decided considering whether the transmitting UE is able to transmitted data on certain carriers.  In other words, for PC5 CA, the carrier set is not per pair, but just per transmitter, assuming receivers can be in RRC_IDLE and transmitter is not aware of the # of and location receivers, receiving V-UE can be in RRC_IDLE state.
Observation 2: For PC5 CA, carrier set is per TX UE, i.e., not per-pair or per-group.  For reception, the carrier set can be common for all the UEs in one cell.
Here, the carrier set means those carriers which may be used by UE to transmit MAC PDU during a certain time period or within a certain geographical area.  Here, it is noted that carrier set doesn’t mean that for each MAC PDU, the carriers are used for transmission.  Whether which carrier can be used for MAC PDU transmission may be determined by eNB in network scheduled mode or by the UE in autonomous mode.  carrier set is just a set which UE can choose from one of them to be used for transmission.  Basically, we think that how to configure the carrier set should be discussed in RAN2.
Proposal 1: RAN2 to discuss how to configure the carrier set in order to support PC5 CA function.
3 Potential Solutions
Regarding to how to configure the carrier set, we think different scenarios need to be considered including in-coverage and out-of-coverage.  Meanwhile, both network scheduled mode and UE autonomous mode need to be considered.
3.1 In-coverage scenario
For in coverage scenario, the transmitting UE may be in RRC_Idle or RRC_Connected states. In this case, we think that the carrier set may be different for different cells considering interfaces or traffic load in each carrier.  So, we think that it is natural to use SIB broadcast or dedicated RRC signalling to configure the carrier set.
For UEs in RRC_Idle, for reception, UE need know on which carriers it should receive data thus SIB broadcast may be sufficient.  For transmission, if the UE is in RRC_Idle it may select either one of the carriers for transmission in UE autonomous mode.  For UEs in RRC_Connected, it is possible that the carriers used for transmission can be configured according to UE’s capability or preferred number of carriers or CBR measured.
Observation 3: For transmitting UE in RRC_Idle using UE autonomous mode, carrier selection can be done by UE itself after UE is configured with carrier Set.
Observation 4: For transmitting UE is in RRC_Connected, carriers selected for transmission can be configured by the eNB.
Proposal 2: RAN2 to discuss and agree that for in-coverage case carrier set can be configured by the network via SIB or RRC.

3.2 Out-of-coverage scenario
For out of coverage scenario, we think it is important to use pre-configuration for carrier set.  For example, by using a data base with carrier set in different geographical area, UE which is out of coverage can know which carriers to be used for transmission and reception.  We assume that for out of coverage case, the UE mostly will use autonomous mode with sensing.  For reception, UE may need to monitor all the carriers within the pre-configured carrier set and for transmission, the UE can select one or more carriers from the pre-configured set for transmission.
Observation 5: For out of coverage scenario, UE in autonomous mode, with pre-configured carrier set UE can select carrier from the set to conduct transmission.
Proposal 3: RAN2 to discuss carrier set configuration with pre-configuration for out of coverage case and contact SA2 for confirmation if necessary.
4 Conclusion

This contribution discusses carrier selection issue and we have the following observations and proposals.
Observation 1: To support Use Case 1, 2 and 3 a function to determine the carrier set for PC5 CA transmission is needed.

Observation 2: For PC5 CA, carrier set is per TX UE, i.e., not per-pair or per-group.  For reception, the carrier set can be common for all the UEs in one cell.
Observation 3: For transmitting UE in RRC_Idle using UE autonomous mode, carrier selection can be done by UE itself after UE is configured with carrier Set.
Observation 4: For transmitting UE is in RRC_Connected, carriers selected for transmission can be configured by the eNB.
Observation 5: For out of coverage scenario, UE in autonomous mode, with pre-configured carrier set UE can select carrier from the set to conduct transmission.
Proposal 1: RAN2 to discuss how to configure the carrier set in order to support PC5 CA function.

Proposal 2: RAN2 to discuss and agree that for in-coverage case carrier set can be configured by the network via SIB or RRC.

Proposal 3: RAN2 to discuss carrier set configuration with pre-configuration for out of coverage case and contact SA2 for confirmation if necessary.
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