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1.
Introduction
One of the important issues from the last meeting is 
	=> FFS on the need (e.g. pros and cons) and details of packet duplicated transmission based on the different mechanism. 


In this contribution, it is addressed on our views on necessity of packet duplication.
2.
Discussion 
The key motivation for packet duplication is regarded to have reliability for V2X sidelink communication as the transmissions over sidelink could be unreliable due to e.g. collision. However, the duplication of the same message on multiple carriers would increase the channel busyness of each carrier and it would consequently increase the collision rate. While increased collision rate may not be significant impact to UEs of using duplication as it would be likely that the packet would be successfully delivered in some carriers, the increased collision rate would severely deteriorate the reliability of the UE of not using duplication feature. Considering the same resource pools can be used by both Rel-14 V2X UE and Rel-15 V2X UE, the increased collision rate could be critical aspect for poor performance of Rel-14 UE. This is contracted to one of the objectives (i.e. without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs) of this WID.
Observation 1: Duplication of the same message on multiple carriers will increase collision in resource selection. Thus, duplication could degrade reliability in congestion especially for legacy UEs having no duplication on the same resource pool, which is contracted to WI objectives. 

In addition, if the reliability is required, the existing mechanisms could be used introduced to improve the reliability, which is PSCCH transmission parameter setting based on speed and CBR. If proper parameters are set, the reliability would be increased. As another mechanism for improving reliability, TX diversity could also be considered. Note that one of the objectives is to study the feasibility and gain of PC5 operation with transmit diversity. If the transmit diversity is introduced/supported, it would also increase the reliability. 
Observation 2: Legacy V2X already supported Rel-14 mechanisms to increase reliability based on proper setting of PSSCH TX parameters. In addition, R15 V2X may support TX diversity to further increase reliability. 

Furthermore, from the network network point of view, duplication could cause some problem. When Rel-14 UEs and Rel-15 UEs share the same resource pools, the network may not know how many Rel-15 UEs in IDLE duplicate the same messages on the pools. This may mean that the network does not know the cause of the congestion of the pool. The congestion can be caused by such as increase of the number of vehicles, the number of shorter periodicity messages or packet duplications. If the network could know that the reason is due to duplication, the network could manage the level of duplication or sidelink pool capacity. However, since the network may not know how many Rel-15 UEs in IDLE duplicate the same messages on the pools, the network would not be able to well manage the sidelink resource pool.
Observation 3: The network may not know what causes congestion, e.g. due to duplication or the number of short periodicity messages so that the network may not well manage the sidelink resources.
With this reasoning above, it is proposed:
Proposal 1 Duplication of the same message on different carriers is not supported in Rel-15. 

3.
Conclusion
In this contribution, it is addressed on views on packet duplication and proposed as follows.
Observation 1: Duplication of the same message on multiple carriers will increase collision in resource selection. Thus, duplication could degrade reliability in congestion especially for legacy UEs having no duplication on the same resource pool, which is contracted to WI objectives. 

Observation 2: Legacy V2X already supported Rel-14 mechanisms to increase reliability based on proper setting of PSSCH TX parameters. In addition, R15 V2X may support TX diversity to further increase reliability. 

Observation 3: The network may not know what causes congestion, e.g. due to duplication or the number of short periodicity messages so that the network may not well manage the sidelink resources.
Proposal 1 Duplication of the same message on different carriers is not supported in Rel-15. 
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