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[bookmark: _Ref298777854]Introduction
The New Radio (NR) [1] needs to fulfill some very challenging requirements, such as very high data rates for MBB user cases, ultra-reliability and very low latency for C-MTC user cases, etc. [2]. In order to be able to provide very high data rates to end users, NR will be designed to operate in high frequencies where wider spectrum bands are available. 
However, exploiting the high frequencies has an impact on the propagation conditions. The path loss increases with higher frequency and suffers from worsen diffraction and higher outdoor/indoor penetration losses. This means that signals will have less ability to propagate around corners and penetrate walls. In addition, atmospheric/rain attenuation and higher body losses could also contribute to make the coverage of the NR spotty.
In order to compensate for the higher path loss at high frequencies and improve the signal quality, beamforming with massive antennas is needed. However, despite potential link budget gains using massive antennas, reliability of a system purely relying on beamforming and operating in higher frequencies becomes even more challenging, as the coverage might be even more spotty and sensitive to both time and space variations. Thus, the UE may experience sudden drops of SINR or even lose the connection for short time periods. 
If there is LTE coverage, the issues mentioned above can be partially solved by tight integration between LTE and NR [3]. However, it is important to also consider the deployment where there is only NR coverage. Then one way to overcome the challenges described above is to develop multi-connectivity support within NR. Multi-connectivity within NR would enable users to be connected to several transmission points simultaneously. The benefit is a more reliable connection for users, enabling increased user throughput and decreased interruptions due to sudden connection loss.
Discussion
The motivation to study DC in LTE [2] is valid for multi-connectivity consideration in NR as well. Besides, in LTE, the use case is mainly MBB. The target of DC (dual connectivity) is therefore to increase end user throughput and improve handover performance for MBB users. On the other hand, CA aims to aggregate carriers within one eNB. In NR, the use case includes not only MBB but also M-MTC and C-MTC. The NR MBB throughput requirements are even higher than in LTE. For C-MTC, it has a very high requirement on high reliability and low latency. Therefore the targets of multi-connectivity in NR need to not only increase end user throughput but also increase reliability. 
[bookmark: _GoBack]Therefore, NR should support aggregation of more than two radio connections or carriers, possibly from different transmission points and nodes. In Dual Connectivity, the nodes can be connected with non-ideal backhaul having latency up to 60 ms. The reason for aggregation is to provide robustness and the possibility to provide even higher data rates. In [5] we discuss aggregating carriers in a CA-type of manner. 
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Furthermore, NR should support transmission of packets over multiple radio connections using diversity for both control plane and user plane. This is because diversity can be a key technique to provide high reliability requirement, e.g. for C-MTC use cases.
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Multi-connectivity should work in intra-frequency as well as inter-frequency deployments. 
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Separated/asymmetric DL and UL connection should also be investigated for NR. This is because the network deployments would become even more heterogeneous with the introduction of NR. One reason for this is that NR will probably support a wide range of frequency bands, and an operator may have license for several highly separated frequency bands with very different propagation characteristics. Also, the more traditional heterogeneous network deployments with many micro and pico cells together with macro cells will continue to evolve. All this implies that the optimal connection in DL and UL may be different to a large extent. 
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Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1	NR should support aggregation of more than two radio connections or carriers
Proposal 2	NR should support packet transmission diversity over multiple radio connections for both control plane and user plane
Proposal 3	Multi-connectivity for NR should support both intra and inter-frequency deployment
Proposal 4	Multi-connectivity for NR should support separated/asymmetric DL and UL connection
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