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Introduction
As suggested in the proposed agenda of RAN2#83bis [1], one of the steps when narrowing down the architecture selections is to compare the pros and cons between the architecture solutions 1A/2A vs. 2C. 
The comparison of benefits and drawbacks between the architectures has concentrated primarily on pure RAN protocol aspects only. However, there also several other factors, which should be taken into account in the selection; they are discussed in this contribution.
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Figure 1. Alternatives 1A, 2A and 2C
General
The main benefits and drawbacks of 1A, 2A and 2C from the user plane protocol point of view have been presented in the TR 36.842 [3]. The RAN level protocol aspects as such are not discussed in this contribution; they are covered by other contributions, e.g. in [4] of RAN2#83.
Processing power in SeNB

In order to keep the cost of SeNBs low, they should include as little as possible processing-intensive functionalities. In the alternatives 1A and 2A, the SeNB is required to have the full user plane functionality. In 2C, the PDCP layer, which contains processing-intensive encryption and decryption, is in the MeNB. Another processing-intensive functionality, header compression and decompression, is located on the PDCP layer, too: Even though voice calls will probably be routed over MeNB, e.g., video calls (utilizing RTP/UDP/IP and hence benefitting of ROHC) may be routed over the SeNB. 
That is, none of these processing-intensive functions are implemented in the SeNB in the alternative 2C.
An additional benefit of 2C is that there is no need to have additional decryption / encryption of the user plane traffic from / to upper layers: This is because the PDUs between RLC and PDCP are encrypted in PDCP. This reduces the processing requirements further in 2C, while in 1A and 2A the functionality to decrypt and encrypt the user plane traffic towards S-GW is needed.
Observation #1: 2C requires less processing power in SeNB than 1A and 2A (and hence, the unit cost of SeNB can be lower).

Standardization time schedule
In RAN standardization, the alternatives 1A and 2A require least effort. Hence it may look that they could be completed within Rel-12 time frame for sure. However, when looking at the overall 3GPP standardization time schedule, the situation may be different:
The current EPC architecture assumes that both S1-MME and S1-U are terminated to the same eNB for one UE. However, in 1A there are two S1-U connections; one terminating to the eNB, which has the S1-MME connection (MeNB), and the other to the eNB, which does not have any S1-MME connections (SeNB). This requires several changes in SA2 specifications. This may apply to 2A as well, depending on how much the MeNB hides the SeNB functionalities from S-GW.
Potential procedures in SA2 and CT specifications, which may be impacted by 1A and 2A, are:

·  E-UTRAN intra-system handover
·  S-GW relocation 

·  Inter-system handover  
It should be noted that if a new SA2 work item is needed due to the changes, it may be impossible to complete the work in Rel-12. For SA2 specifications, the release is expected to be closed in December 2013, excluding the work items which will be granted exceptions in the December SA plenary [5, 6]. Depending on what kind of core network changes are required, 1A and 2A might not be completed in Rel-12. In contrast, the standardization impacts of 2C are restricted to RAN WGs only.

Observation #2: If the core network changes require a new work item in SA2, the alternatives 1A and 2A might not be completed within Rel-12 time frame.
Future evolution beyond Rel-12
The alternative 3C had the widest support among the participating companies in RAN2#83 meeting [2]. There are several benefits in the architecture 3C, which have been discussed in several other contributions, e.g., in [7]. 
However, it is possible that 3C is deemed to require too much standardization effort, in order to fit into the timeframe of Rel-12. However, it is highly probable that 3C will be standardized in the future. Therefore it is more future-proof to select in Rel-12 such architecture, which is on the path towards this future architecture.
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 Figure 2. Protocol stack of alternative 3C, for reference (the differences to 2C indicated)
As can be seen in Figure 2, the alternative 2C can be considered as an interim step towards 3C. In contrast, alternative 1A does not include Xn, and in 2A the Xn connection is to a different layer in the protocol stack. 1A and 2A may also require new encryption key handling, which would not be required any more when 3C is deployed in the future.
Observation #3: If the alternative 3C is not chosen as the Rel-12 dual connectivity architecture, but it is seen as a probable future architecture, then 2C, which is an interim step towards 3C, is more preferable than 1A/2A. 
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Conclusion
In this paper, we made the following observations:

Observation #1: 2C requires less processing power in SeNB than 1A and 2A (and hence, the unit cost of SeNB can be lower).
Observation #2: Observation #2: If the core network changes require a new work item in SA2, the alternatives 1A and 2A might not be completed within Rel-12 time frame.
Observation #3: If the alternative 3C is not chosen as the Rel-12 dual connectivity architecture, but it is seen as a probable future architecture, then 2C, which is an interim step towards 3C, is more preferable than 1A/2A.
In order to have all relevant factors included when weighing the pros and cons of architectures 1A/2A vs. 2C, the following proposal is made: 
Proposal: RAN2 to take into account also the above-mentioned observations when evaluating alternatives 1A/2A vs. 2C.
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