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Discussion
1
Introduction
Alternatives 1A and 3C [1] have both gained significant support and it is a relevant question whether they could both be included in the set of small cell enhancement (SCE) solutions. This document briefly addresses this approach although eventually choosing only one of them for SCE would be preferable.
2
Discussion
2.1
Example scenario
Figures 1 and 2 represent an example where, in addition to the default bearers, a dedicated radio bearer is set up for video streaming and another for voice call. Figure 1 shows what the UP protocol stack looks like in Alternative 1A and Figure 2 shows the same scenatio for Alternative 3C. The figures describe the setup in the MeNB and SeNB, but the figures, in practise, also describe the structure of the protocols in the UE. Just the outermost blocks shall be removed for the UE as all entities are inside a single physical device. If the UE implementation is based on a single MAC, the MAC blocks should naturally be combined in the corresponding UE block diagram.

[image: image1]
Figure 1. The example setup for Alternative 1A

[image: image2]
Figure 2. The example setup for Alternative 3C
2.2
Discussion

The first impression from Figures 1 and 2 is that they don’t look all that different. In particular, the most notable difference from the UE point of view is that some bearers are split between the PDCP and RLC. That could easily be implemented just as configurable option in the more general concept of dual connection.
There may be some significantly complex procedures related to security if the security key handling turns out to be complex in Alternative 1A. Alternative 3C does not need any special security arrangements, so the additional security procedures would be for Alternative 1A only.
The setup and release of bearers on the SeNB is rather light in Alternative 3C, because bearers need not necessarily be configured or deconfigured in either procedure, as they could be kept active in the MeNB throughout the setup and release procedures. The PDCP entity of each bearer would be static over these procedures and no other path switching is required than the SeNB RLC link addition and removal. In Alternative 1A, the context of the PDCP entity must be moved to the SeNB for those bearers that are to be moved. Path switching towards the upper layers is also required. The whole SeNB bearer setup and release procedures are very similar to handovers in Alternative 1A.

The SeNB bearer setup and release procedures in Alternatives 1A and 3C are so different that it is hard to regard these two alternatives just as configuration options of the dual connectivity. Major parts of the procedures are totally separate. This, as such, does not make the coexistence of both alternatives in the standard impossible, but there is a significant addition of complexity.
3
Conclusion
The synergies between Alternatives 1A and 3C are not sufficient for regarding then as configuration options of the dual connectivity.
Including both Alternatives 1A and 3C is feasible as such but not preferable due to significant amount of additional complexity.

Alternative 3C is preferred over 1A, because bearer splitting provides a better throughput and robustness, because the dual connection setup and release are simpler in the control plane, and because no new security procedures are needed.
4
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