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1
Introduction
In RAN2#83, the control plane option C1 was selected as a baseline for dual connectivity [36.842]. However transfer of RRC signaling via SeNB is still open. Therefore, in this contribution we would like to elaborate the challenges for supporting the RRC message transmission via SeNB. 
2
Discussion
In the form of dual connectivity, unlike the user plane, the throughput improvement of control plane would not be the motivation for transferring RRC message via SeNB. On the premise of “dual connectivity”, the UE consumes radio resources provided by at least two different network points, it might happen that the UE has problem with the radio link towards MeNB while keeping a good link towards SeNB. Under this assumption, comes the question whether it is feasible and beneficial to transfer the RRC messages via SeNB.
Observation 1: compensating possible problems over the MeNB link is the only motivation for sending RRC messages over SeNB.
Currently, the detection of radio link problems on the PCell triggers RLF. To keep the RRC connection and route the RRC message via SeNB in such conditions would therefore violate the existing RLF principles. As a result, a new RLF detection mechanism would be needed so that the RLF is only declared when radio link problems are detected with both SeNB and MeNB. That would require an extra RLM at SeNB and the coordination of RLM between SeNB and MeNB would also be necessary. 
Observation 2: to support RRC message transmission via SeNB when the radio link with MeNB is experiencing problems requires RLM/RLF procedure to be changed.
To convey RRC messages via SeNB, SRBs must be defined between the UE and SeNB. This would either require bearer split to apply to SRBs, or introduce the possibility to re-route an SRB from MeNB to SeNB. With bearer split, the same RRC message could be sent twice via both MeNB and SeNB but would then require duplicate detection at RRC.
Observation 3: sending RRC messages via SeNB affects the modelling of SRBs, increasing the complexity of RRC.

Because the RRC layer the UE communicates with lies in the MeNB, transferring RRC messages via SeNB would require Xn to carry such messages. The impacts on Xn are discussed in [R3-131699], where it is shown that it would be feasible to use a common stack for CP and Xn-AP for delivering RRC messages:
-
For 1A, the protocol stack to convey RRC messages over Xn interface should be as depicted on Figure 1, where Xn-AP container on top of SCTP is used. There may be security concern for delivering RRC messages over Xn interface though.
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Figure 1: Xn-AP protocol stack for user plane alternative 1A
-
For 3C: the protocol stack to convey RRC messages should be as depicted on Figure 2, where Xn-AP container on top of SCTP is used for transferring PDCP-PDUs containing RRC messages over Xn interface.
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Figure 2: Xn-AP protocol stack for user plane alternative 3C
Regardless of the user plane alternative, conveying RRC messages for the UE between MeNB and SeNB will increase the complexity of the Xn interface. 
Observation 4: conveying RRC messages for the UE between MeNB and SeNB will increase the complexity of the Xn interface.
With the Rel-10/11 specification, when one of the failure conditions is met, the UE performs cell selection process and try to recover a connection by initiating an RRC connection re-establishment procedure [36.331]. With the possibility of transferring RRC messages via SeNB, RLF can be avoided by preserving the control plane connection. However if the MeNB link is bad while the link with SeNB is good, the UE is likely to select the SeNB after RLF, which should result into a successful re-establishment. Furthermore, transferring RRC messages via the SeNB will suffer from additional delays:

-
in case of bearer split, the Xn delays need to be taken into account;

-
in case of SRB remapping, the trigger, configuration and Xn delays need to be taken into account (see Figure 3 below).
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Figure 3: SRB configuration in SeNB

Observation 5: because of Xn delays, the potential benefits of sending RRC messages via the SeNB are unclear when compared to the existing re-establishment procedure.
3
Conclusion 
This contribution has analyzed how RRC messages could be sent via the SeNB and the following observations were made:

Observation 1: compensating possible problems over the MeNB link is the only motivation for sending RRC messages over SeNB.
Observation 2: to support RRC message transmission via SeNB when the radio link with MeNB is experiencing problems requires RLM/RLF procedure to be changed.
Observation 3: sending RRC messages via SeNB affects the modelling of SRBs, increasing the complexity of RRC.

Observation 4: conveying RRC messages for the UE between MeNB and SeNB will increase the complexity of the Xn interface.
Observation 5: because of Xn delays, the potential benefits of sending RRC messages via the SeNB are unclear when compared to the existing re-establishment procedure.
Given the analysis and observations above, we conclude that:
Proposal: in light of the added complexity and limited gains, the transmission of RRC messages from via SeNB is not an attractive solution.
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