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1 Introduction
In RAN1#89[1], RAN1 has made the following agreements:

	· 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

· 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 RAN1#89bis[2], it is further agreed that:
In this contribution, we discuss PC5 carrier set configuration to support PC5 CA especially for mode-3 from RAN2 perspectives. Carrier set configuration and selection are handled by E-mail discussion summary[4].
2 Discussion and Proposals
2.1 Necessity of Carrier Set Configuration

For the three use cases for CA listed by RAN1, we think that there is one common issue, i.e., before selecting one carrier for PC5 CA transmission, the UE (or eNB) needs to know which carriers can be used for selection.  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.  Although RAN1 has agreed that use case 1 & 3 are prioritized in RAN1 and use case 2 are left for RAN2 to decide if higher layer can support packet duplication, we think all these three use cases have a common need to configure the PC5 carrier set. This is inline with RAN1 agreement i.e. Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA

Proposal 1 RAN2 to discuss carrier set configuration for three use cases per RAN1 LS.

2.2 Comparison with legacy LTE CA

In legacy LTE CA, for each UE, there is a carrier set for either DL or UL which may be composed of more than one carriers.  UE can be configured with more than one PCell and several SCells.  SCells can be configured by RRC and then activated or deactivated by eNB with MAC CE.  There are also different functionalities for PCell and SCell, e.g., SRB is configured in PCell and RRC connection is only established via PCell.  Legacy LTE CA is mostly used for unicast communications between UE and eNB.  However, for PC5 CA, in most cases, V2X data transmission is one-to-many broadcast/multicast.  The RX UE can be assumed to receive on multiple carriers according to its RX capability and interested/involved V2X services and the RX UE can be in either idle or connected state.  Thus, the TX UE may not know the exact location of the RX UE(s) and there is no connection setup between RX and TX UE(s) before PC5 CA transmission.

Observation 1 Compared with legacy LTE CA, PC5 CA is mostly broadcast-oriented (at least in L1) and there is no need for connection setup between RX and TX before V2X transmission.

Observation 2 RX UE may be in RRC_IDLE or RRC_CONNECTED state and TX UE is not aware of the location for RX UE.

Generally speaking, carrier set configuration for the TX UE may be different for RX UE for PC5 CA.  For TX CA, carrier set can be decided considering whether the transmitting UE can transmit data via the selected carriers and radio resources.  According to RAN1 agreements, “Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA”, we think that having semi-statically configured.  From this aspect, we think for PC5 CA, RAN2 need to discuss and decide how to configure the potential carriers for TX and RX for CA semi-statically and there seems no strong and clear motivations to specify solutions for activation and deactivation.  Without the activation and deactivation, the carrier set for TX UE can be configured and when transmitting happens, the TX UE select one or more carriers to perform PC5 CA according to the “service type to frequency mapping” configured by upper layer.  There is no clear motivation to specify activation and deactivation.
Observation 3 Carrier set can be configured semi-statically and there seems no strong and clear motivation to specify solutions for activation and deactivation.

Proposal 2 RAN2 to discuss and specify higher layer signalling for carrier set configuration semi-statically.

Proposal 3 No need to specify MAC signalling for CC activation and deactivation for carrier set configuration.

2.3 Carrier Set Configuration Approaches

For mode-4 in out of coverage case, we think carrier set can be pre-configured.  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 transmission purpose.  For reception, UE may need to monitor multiple 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.  Thus, pre-configuration seems sufficient for mode-4 operation in out of coverage case.
Observation 4 For PC5 CA, carrier set can be pre-configured for mode-4.  TX UE select resources from the pre-configured carriers which will be discussed in detail via the e-mail discussion[4].

However, regarding to mode-3, carrier set configuration should consider UE capability and service etc. especially for TX UE in RRC_Connected state.  Basically, we think the carrier set means those carriers which may be used by UE to transmit MAC PDU during a certain time period and/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.  For in coverage scenario, the transmitting UE may be in RRC_Idle or RRC_Connected states.  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 5 For TX UE in RRC_Idle state using UE autonomous mode, SIB can be used to configure the carrier Set.

Observation 6 For TX UE is in RRC_Connected state, the eNB can configure the carrier set to UE considering UE’s capability and also service to carrier mapping information.

Proposal 4 RAN2 to discuss and agree that for in-coverage case carrier set can be configured by the network via SIB or RRC.
3 Conclusion

This contribution discusses carrier selection issue and we have the following observations and proposals.
Observation 1 Compared with legacy LTE CA, PC5 CA is mostly broadcast-oriented (at least in L1) and there is no need for connection setup between RX and TX before V2X transmission.

Observation 2 Observation 2: RX UE may be in RRC_IDLE or RRC_CONNECTED state and TX UE is not aware of the location for RX UE.

Observation 3 Carrier set can be configured semi-statically and there seems no strong and clear motivation to specify solutions for activation and deactivation.

Observation 4 For PC5 CA, carrier set can be pre-configured for mode-4.  TX UE select resources from the pre-configured carriers which will be discussed in detail via the e-mail discussion [4].

Observation 5 For transmitting UE in RRC_Idle state using UE autonomous mode, SIB can be used to configure the carrier Set.

Observation 6 For transmitting UE is in RRC_Connected, the eNB can configure the carrier set to UE considering UE’s capability and also service to carrier mapping information.
Proposal 1 RAN2 to discuss carrier set configuration for three use cases per RAN1 LS.

Proposal 2 RAN2 to discuss and specify higher layer signalling for carrier set configuration semi-statically.

Proposal 3 No need to specify MAC signalling for CC activation and deactivation for carrier set configuration.
Proposal 4 RAN2 to discuss and agree that for in-coverage case carrier set can be configured by the network via SIB or RRC.
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Summary of [99#48][eV2X] Selection of Tx carriers, HW.
For the three CA use cases identified in RAN1#89


First and third use case are prioritized in RAN1.


For the second case, packet duplication can be done at higher layers (up to RAN2 to decide).


Send an LS to RAN2 to inform them of the decision. 


Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA


FFS how Tx carrier(s) is(are) selected within the set of potential Tx carrier(s) 


Send LS to RAN2 cc SA2 to inform them of this assumption (including the note)


Note: it is RAN1 understanding that the higher layers will take other constraints (e.g., UE capability, services, etc.) into account when providing the set of potential carrier(s).
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