[bookmark: _GoBack]3GPP TSG RAN WG2 Meeting #99bis	R2-1710650
Prague, Czech Republic, 9th – 13th October 2017	

Agenda item:	9.10.2
Source:		Intel Corporation
Title:		Packet Duplication for CA based eV2X
Document for:	Discussion
Introduction  
RAN1 has made the following agreements regarding CA use cases in RAN#90:
	Agreement:
· 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. 



In this contribution, we discuss use case 2 i.e. parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers) and present our views.
Discussion
2.1	Support for Use Case 2
When discussing use case 2 from RAN2 point of view, the obvious question is on the need for supporting the aforementioned packet duplication. This aspect was touched upon in the last RAN2 meeting as well but no agreements were made. From a technical viewpoint, the main motivation of utilizing carrier aggregation for this purpose, i.e. using different component carriers for transmitting duplicated packets is to provide higher reliability, specifically for different V2X use cases. This is accomplished by redundant transmissions of packets over different carriers and could prove useful for advanced Rel-15 V2X use cases. Some examples where this duplicate transmission could prove useful includes advanced driving and remote vehicle operation, both of which require very high reliability (up to 99.999%) [1]. We note that currently, there is no equivalent to ARQ over sidelink since only RLC UM is supported. Thus, the need for mechanisms to support higher reliability of packet delivery to the receiver is even more important, which can be fulfilled by performing packet duplication. Depending on the V2X service type (and the corresponding reliability requirements), channel conditions and other factors (which can be further discussed in RAN2), the network can configure the UE to enable or disable packet duplication to allow for reliable transmission. This can also ensure that the overall impact on capacity is minimal and under network control. Additionally, the applicability of use case 2 for both Mode 3 and 4 UEs should also be discussed in RAN2.
Proposal 1:	Use case 2 (packet duplication over different CCs) should be supported for Rel-15 V2X CA
Proposal 2:	It is up to the network to configure when the UE should perform packet duplication for CA to ensure reliable transmission
2.2	Packet duplication layer
If use case 2 is supported for Rel-15 V2X, the next question that arises is which layer to perform such duplication on. So far, the more common options to consider are the PDCP and the MAC layer. However, before diving into the pros and cons for these options, we should address the issue of whether we should have this discussion now or later. At RAN2#99, some proposed that we should wait for the completion of the LTE HRLLC WI, which is set to conclude in June 2018 [2]. In our view, if the need for supporting packet duplication for CA in LTE V2X is justified in RAN2, we should also have a discussion on which layer should perform the duplication, since they are closely and indubitably linked. It does not make much sense to wait for another WI to complete and hold off discussion on this issue until that time. 
Regarding the suitable layer for performing said duplication, both options seem to have their merits. PDCP duplication has been agreed for NR CA case. Since Rel-15 eV2X i.e. V2X Phase 2 can be viewed as an intermediate between LTE V2X and NR V2X, it makes some logical sense to support PDCP duplication over sidelink, which can carry over to V2X Phase 3 and ensure commonality with NR CA. Additionally, duplication over PDCP allows for greater flexibility in terms of service dependent duplication, whereby the UE can perform this duplication based on network configured criteria and have minimal impact on lower layer operation. On the other hand, one can argue that performing this duplication on the MAC layer would be useful, since MAC layer can already distinguish between new and duplicated packets and no additional signaling would be needed in that case. Also, in general, performing duplication operation in the lower layers would mean faster retransmissions in case of packet loss, thereby reducing latency. However, by introducing such duplication at the MAC layer, the Rel-14 logical channel prioritization procedure would need to be enhanced to take that into account, in terms of dealing with duplicate and new packets belonging to the same logical channel. So, while both options seem viable for supporting packet duplication, we prefer that packet duplication for CA use case 2 is performed at the PDCP layer since it has a smaller impact on overall Rel-14 MAC layer operation, maintains forward compatibility with NR CA and is in line with the HRLLC WI objectives for data duplication on PDCP.
Proposal 3:	PDCP layer duplication should be adopted for PC5 CA in order to support use case 2.

Conclusion
This contribution discusses the aspect of supporting packet duplication for carrier aggregation over sidelink and makes the following proposals: 
Proposal 1:	Use case 2 (packet duplication over different CCs) should be supported for Rel-15 V2X CA
Proposal 2:	It is up to the network to configure when the UE should perform packet duplication for CA to ensure reliable transmission
Proposal 3:	PDCP layer duplication should be adopted for PC5 CA in order to support use case 2.
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