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1
Introduction
The way forward agreed in RAN for the Small Cell Enhancements Study Item [RP-131374] includes a recommendation that RAN2 should conclude the UP architecture at the October meeting (RAN2 #83bis). The purpose of this contribution is to present our views on what the best way forward ought to be. 
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Comparing the UP Alternatives
The “signalling storm” that affects today’s networks is mostly due to bearer setups. Figure 1 below depicts the ratio between eRAB setup attempts and HO attempts in 22 different LTE networks across the world. It can be seen that in average, there are 20 times more bearer setup attempts than HO attempts and in some markets the difference can be as large as 65. The lowest observed ratio is still as high as 3.2. A solution that only aims at reducing CN load due to mobility would therefore bring limited gains. Furthermore, gateways/controllers solutions can already be deployed in a backward compatible manner in order to not only reduce mobility events towards the CN but also (and mostly) to ease the deployments of small cells (increased scalability, plug and play operation, IP address reduction, …). From that angle as well, there seems to be little need for a solution that only aims at reducing CN load.
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Figure 1: eRAB setup attempts vs. HO attempts in 22 LTE Networks
Observation 1: CN load reduction is not a challenge that can justify alone a new architecture.

What we should then focus on are the limitations of existing specifications. Two challenges have been identified and discussed [36.842]: mobility and throughput. The extent to which mobility is an issue is still being debated. In scenario 1, it is natural to assume that the HetNet WI will be addressing possible challenges. In scenario 2, it is not yet clear whether additional mechanisms would be required, and whether dual connectivity is needed is even less clear. As a rule of thumb, in scenario 2, one can easily see that fast moving UEs could be kept in the macro layer, therefore reducing possible problems with small cells. Thus, it would seem difficult to use the mobility challenge as a reason to justify a new architecture.
Observation 2: mobility robustness is not a challenge that can justify alone a new architecture.
What we are then left with is the throughput challenge, which after all is why dual connectivity was considered in the first place. In dual connectivity, the UE consumes radio resources provided by two different eNBs (Master and Secondary eNBs), which are connected through a non-ideal backhaul. All user plane alternatives aim at enabling the usage of radio resources in two different eNBs but they differ in how flexible the allocation of radio resources can be. As explained in a companion contribution [R2-133087], without bearer split, there is no throughput increase in realistic deployments scenarios (i.e. where 3 bearers are at most setup).
Observation 3: only alternative 3C and 3D offer the possibility for throughput increase in realistic scenarios.

Even if one claimed that the other alternatives could increase the throughput, they still present some drawbacks. Alternatives 1A/2A require the same L1 changes as the other alternatives, but because they impact security, it would be difficult to describe them as simpler. Actually, because of those security impacts, the risk of having the feature slipping to Rel-13 arises [R2-133089]. Alternative 2C requires most of the processing in MeNB required by bearer split but without increasing the throughput [R2-133087]. Also the support of RLC-UM bearers is a challenge [R2-133088]. As a matter of fact, 2C only seems to derive from 2A to minimise the security impacts.
Observation 4: it is not obvious that alternatives 1A/2A are simpler from system perspective and they introduce the risk of slipping an SCE WI to Rel-13.

Observation 5: Alternative 2C requires most of the processing in MeNB required by bearer split but without increasing the throughput, and the support of RLC-UM is a challenge.
3
Conclusion
Several observations were made:
Observation 1: CN load reduction is not a challenge that can justify alone a new architecture.

Observation 2: mobility robustness is not a challenge that can justify alone a new architecture.

Observation 3: only alternative 3C and 3D offer the possibility for throughput increase in realistic scenarios.

Observation 4: it is not obvious that alternatives 1A/2A are simpler from system perspective and they introduce the risk of slipping an SCE WI to Rel-13.

Observation 5: Alternative 2C requires most of the processing in MeNB required by bearer split but without increasing the throughput, and the support of RLC-UM is a challenge.

In conclusion, we would like to focus the work on a user plane architecture that supports bearer split. Without bearer split, the standardisation of dual connectivity bears little significance and any implementation becomes very unlikely, especially in light of what can already be deployed today, in a backward compatible manner.
Proposal: select a user plane alternative that supports bearer split.
