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Introduction
In RAN2#99bis, RAN2 agreed on the need of packet duplication for REL-15 V2X sidelink communication. In this document, we point out one issue related to duplication in sidelink transmission and discuss how to solve this issue for REL-15.
Discussion
In REL-14, the transmission of V2X sidelink communication is prioritized over uplink transmission if the following conditions are met:

· if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission; and 

· if uplink transmission is not prioritized by upper layer; and

· if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.
Thus, if there is a MAC PDU to be transmitted in this TTI in uplink, except a MAC PDU obtained from the Msg3 buffer and transmission of V2X sidelink communication is prioritized over uplink transmission according to the above conditions, UE generates the sidelink transmission according to the stored sidelink grant. 
In REL-15, RAN2 agreed on the need of packet duplication for REL-15 V2X sidelink communication. If UE duplicates sidelink transmissions, uplink transmission may collide with more than one sidelink transmission with duplication in the same TTI. Thus, UE may not simultaneously perform both uplink transmission and sidelink transmissions with duplication in the same TTI. However, this UE may be able to simultaneously perform both uplink transmission and sidelink transmissions without duplication.
Observation 1: If UE duplicates sidelink transmissions, UE may not simultaneously perform uplink transmission and sidelink transmissions with duplication in the same TTI. However, UE may be able to simultaneously perform both uplink transmission and sidelink transmissions without duplication.
Our understanding based on REL-14 specification is that if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured, UE should prioritize all sidelink transmissions with duplication over uplink transmission unless uplink transmission is prioritized by upper layer. Thus, consequence is that even if UE can simultaneously perform one sidelink transmission with one uplink transmission, UE should perform sidelink transmissions with duplication of the same packet and drop the uplink transmission.

For example, UE may have multiple MAC PDUs to be transmitted on different carriers in sidelink while having one MAC PDU to be transmitted in uplink. If multiple sidelink grants e.g. on different carriers collide with an uplink grant in the same TTI, UE may not simultaneously perform those transmissions. It means that UE should prioritize one or more of the transmissions occurred in the same TTI.
In REL-14, we did not consider sidelink transmissions with duplication. Thus, in the example, even though UE may support simultaneous transmissions on one sidelink carrier and one uplink carrier in the same TTI, UE will perform either only sidelink transmissions on two carriers or only uplink transmission. However, this consequence is not so desirable. It would be better to allow UE to simultaneously transmit one sidelink transmission without duplication and uplink transmission in this example. 
Accordingly, we think that if uplink transmission collides with sidelink transmission of a duplicated packet, it is beneficial to deprioritize the sidelink transmission.

Observation 2: If uplink transmission collides with sidelink transmission of a duplicated packet, it is beneficial to deprioritize the sidelink transmission with duplication.
Furthermore, even if UE supports duplication in sidelink, UE may not simultaneously perform sidelink transmissions with duplication on multiple carriers. For example, UE may support simultaneous transmissions in sidelink on up to 2 carriers on some band combinations while UE may support simultaneous transmissions in sidelink on only 1 carrier on other band combination. 
In addition, the network may allow duplication for sidelink transmission on the carriers where congestion level is low. However, the network may restrict duplication for sidelink transmission on the carriers where congestion level is not low in order to reduce congestion level in sidelink.

Thus, it is also beneficial for UE performing simultaneous sidelink transmissions on multiple carriers to deprioritize the sidelink transmission with duplication.
Observation 3: It is beneficial for UE performing simultaneous sidelink transmissions on multiple carriers to deprioritize the sidelink transmission with duplication.
Meanwhile, UE performs logical channel prioritization procedure based on the priority of the sidelink logical channel. For each MAC PDU, UE allocates resources to the sidelink logical channel with the highest priority among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission. Thus, if a packet with a higher priority of V2X packets is duplicated, a packet with a lower priority of V2X packets will have much less chance to be transmitted, i.e. low priority packets will suffer from starvation. 
Observation 4: If a packet with a higher priority of V2X packets is duplicated, a packet with a lower priority of V2X packets will have much less chance to be transmitted.
One of the easiest ways to address the concerns from the above observations is to deprioritize duplicated part of the sidelink transmission. We propose that UE should not apply the thresSL-TxPrioritization to a sidelink logical channel carrying duplicated packets. If necessary, we could allow the network to control whether or not to deprioritize duplicated part of sidelink transmissions. In such a way, we could minimize impact on the specification while avoiding some concerns caused by duplication.
Proposal: UE shall not apply the thresSL-TxPrioritization to a sidelink logical channel carrying duplicated packets.
Conclusion
In conclusion, we propose the followings and to agree the proposed CR to 36.321 in [1]:
Observation 1: If UE duplicates sidelink transmissions, UE may not simultaneously perform uplink transmission and sidelink transmissions with duplication in the same TTI. However, UE may be able to simultaneously perform both uplink transmission and sidelink transmissions without duplication.
Observation 2: If uplink transmission collides with sidelink transmission of a duplicated packet, it is beneficial to deprioritize the sidelink transmission with duplication.
Observation 3: It is beneficial for UE performing simultaneous sidelink transmissions on multiple carriers to deprioritize the sidelink transmission with duplication.

Observation 4: If a packet with a higher priority of V2X packets is duplicated, a packet with a lower priority of V2X packets will have much less chance to be transmitted.
Proposal: UE shall not apply the thresSL-TxPrioritization to a sidelink logical channel carrying duplicated packets.
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