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[bookmark: _Ref460855997]Introduction
In the previous RAN2 meetings, the support of packet duplication across legs in a multi-connectivity configuration was mentioned several times as an attractive mean to cope with the unsteady channel of high frequency links. In RAN2#96, it was mentioned as a potential way to achieve the reliability requirements of URLLC services, although not explicitly captured as part of the new features to be supported by the NR U-plane stack: 
Agreements
1	NR design will aim to meet the URLLC QoS requirements only after the control plane signalling for session setup has completed (to eliminate the case that the UE is initially in idle)
2	DRX design will not optimised for URLLC service requirements.
FFS: Whether RLC-AM can be used to provide the URLLC service requirements, and whether any optimisations are required for this.
3: 	Multi-connectivity (e.g. with packet duplication, link selection) should be studied for achieving the reliability requirements for URLLC. 

This contribution aims at capturing this agreement, also extended to carrier aggregation.
Discussion
Packet duplication in support of URLLC service
In [1], we ran a latency analysis showing that URLLC latency requirements can hardly be met even using shortest TTI and HARQ RTT assumptions discussed in RAN1. Hence the NR latency needs further optimization in support of URLLC service. One approach, which ensures reliability at the same time, is to support bearer duplication, which aims at transmitting the same packet through different paths thus reducing the HARQ latency. We further show quantitative performance benefits in our companion contribution [2].
Packet duplication in support of HF link blockage
A number of contributions e.g. [3]-[7] highlight the unsteady behavior of the high frequency (HF) link, where simple motion of the UE can lead to abrupt variations of the channel leading to significant signal losses, also known as the “blocking” behavior of such channel. A specific model was developed and captured in Section 7.6.4 of [8], which we used in [2] to assess the performance benefits of packet duplication in HF links. Since standalone NR deployments in HF bands without low frequency (LF) assistance shall not be precluded, one way to address the unpredictable blockage of an HF link is to make use of multiple such links to increase the overall reliability by means of diversity. Depending on whether these multiple links are connected to the split/merge point in the network through non-ideal or ideal backhaul, the configuration is referred to as multi-connectivity or carrier aggregation. Multi-connectivity has been designed in legacy LTE as the Dual Connectivity feature, where a bearer is split across legs to enhance the throughput performance.  However packet duplication across legs should be added on top as a key feature in support of the specifics of NR, aka HF links. This feature is shown [2] to increase the reliability and latency of transmissions of both user data and control signaling as well as contribute to the 0ms interruption time during handover [9]-[12]. On the other hand, it cannot be mandated that all radio bearers support this feature, given the high associated resource usage. Hence this feature should be configurable.
Proposal 1: Packet duplication across legs shall be supported in a multi-connectivity configuration in NR.
Proposal 2: Packet duplication across component carriers shall be supported in a carrier aggregation configuration in NR.
Conclusion
This contribution proposes capturing studying packet duplication across legs in both multi-connectivity configuration and carrier aggregation for NR:
Proposal 1: Packet duplication across legs shall be supported in a multi-connectivity configuration in NR.
Proposal 2: Packet duplication across component carriers shall be supported in a carrier aggregation configuration in NR.
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