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1.
Discussion
From Rel-14, PPPP-CR limit is introduced to control UE transmission per carrier depending on PPPP of the V2X traffic in mode 4. The ‘PPPP-CR limit’ feature can prevent UE to use greedily radio resource of each carrier by limiting the amount of V2X transmission with respect to PPPP value of the V2X traffic. 

In Rel-15, duplication is introduced. Then, V2X UE has a capability to use additional carrier other than one for original V2X packet. According to current specification, same limitation, ‘PPPP-CR limit’ is applied to even if the UE send duplicated packet over carrier. However, it can cause unfairness between V2X UE using duplication and not using duplication. We can see it in the following example, 
[Example] 
· Assumption: 

1. UE A transmits V2X packet on carrier f1 and does not apply duplication the V2X packet.

2. UE B, UE C and UE D transmit original V2X packet on carrier f2 and duplicated packet on carrier f1
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Figure 1. V2X transmission under duplication and non-duplication
· Problem
· UE using duplication is allowed to use more radio resource as compared to UE not using duplication with respect to network perspective (not per each carrier)

· Duplicated V2X transmission can limit non-duplicated V2X transmission in same carrier. As seen in the above figure, excessive resource utilization of duplicated packets on specific carrier can result in carrier reselection of V2X transmission on corresponding carrier. 
· Additionally, in UE internal viewpoint, if duplicated packets are generated without any control, the transmission which is intended to be transmitted in single carrier could be dropped.

Observation 1: if same limitation, ‘PPPP-CR limit’ is applied to duplicated V2X transmission as well, it can cause unfairness to non-duplicated V2X transmission with respect to total resource utilization as well as chance to transmit and select/use the carrier. 
Thus, to resolve unfairness problem between duplication and non-duplication, we needs to take duplication into account when deciding how much data the UE is allowed to transmit. 
Proposal 1: to resolve unfairness problem between duplication and non-duplication, we needs to take duplication into account and new restrictions for duplicated packet when deciding the amount of data the UE is allowed to transmit within a certain time period. 

It is reasonable how much duplication is restricted depends on PPPR value and then, duplicated transmission with higher reliability should be less restricted.

Proposal 2: the new restrictions for duplicated packet should be per PPPR.
To resolve the problem, the following alternatives can be considered:

Alt 1) scaling factor for duplicated packet
Alt 2) new limit per a UE
Alt 3) new limit for duplication packet per carrier
[Operation for each alternative]
· Alt 1) is to introduce new scaling factor (which greater than 1) for calculating amount (or the number) for duplicated packets. The intention is that the duplicated packet provides more impact in the limit for transmission amount as compared to non-duplication packet by multiplying the scaling factor to original amount (or the number) of transmitted packets. It results the UE get more penalty to transmit duplicated packet as compared to non-duplicated packet. Thus, it make the UE to limit excessive transmission of duplicated packet. 
· Example: when UE A transmit non-duplicated packet with amount Y1 as well as duplicated packet with amount Y2 on carrier f1. Total accumulated amount of packets on f1 for the UE can be calculated by Y1 + Y2 X scaling factor (e.g. the scaling factor = 1.5)
· Alt 2) is to introduce new limit for the amount of data the UE is allowed to transmit within a certain time period. That is, the new limit represents total budget per UE and the budget can be for all transmission of the UE or for each transmission of the UE such as non-duplicated packet or duplicated packet of the UE. Based on it, the UE can decide whether or not duplication is applied by considering the limit and overall traffic situation (e.g. transmission for duplicated packet as well as non-duplicated packet). 
· Alt 3) is to introduce additional new limit only for duplicated packets per carrier. The new limit can be the amount (or the number) of duplicated packets.
[Further information for alternatives]
· For all alternatives, it is desired the new parameters (i.e. scaling factor, new limit per a UE or new limit for duplicated packet per carrier) is per CBR. When congestion level increases, transmission should be more restricted. 
· For alt 2) and alt 3), the new limit can be applied to new limit in PDCP layer. Then, the difference between the existing cr-limit and new limit is that while cr-limit is applied in physical layer, the new limit is applied PDCP layer. Based on the new additional limit which is associated with CBR and PPPR of the PDCP SDU, PDCP entity determines whether to duplicate PDCP SDU in a certain carrier. 
Proposal 3: RAN2 discuss alternatives and select alternative to resolve unfairness problem between duplication and non-duplication in mode 4

Alt 1) scaling factor for duplicated packet

Alt 2) new limit per a UE

Alt 3) new limit for duplication packet per carrier

2.
Conclusion
In this contribution, it is addressed on RAN2 issues regarding supporting of fairness between V2X UEs using duplication and not using duplication in mode 4 as follows:
Observation 1: if same limitation, ‘PPPP-CR limit’ is applied to duplicated V2X transmission as well, it can cause unfairness to non-duplicated V2X transmission with respect to total resource utilization as well as chance to transmit and select/use the carrier. 

Proposal 1: to resolve unfairness problem between duplication and non-duplication, we needs to take duplication into account and new restrictions for duplicated packet when deciding the amount of data the UE is allowed to transmit within a certain time period. 

Proposal 2: the new restrictions for duplicated packet should be per PPPR.
Proposal 3: RAN2 discuss alternatives and select alternative to resolve unfairness problem between duplication and non-duplication in mode 4

Alt 1) scaling factor for duplicated packet

Alt 2) new limit per a UE

Alt 3) new limit for duplication packet per carrier
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