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1
Introduction
In the last RAN2 meeting, single RRC at MeNB (i.e. option C1) has been made as the baseline of control plane architecture for dual connectivity. In this contribution, we would like to discuss, based on the single RRC model, further detailed C-plane procedures including SeNB’s addition & removal, MeNB and SeNB related reconfiguration as well as how Xn interface should assist in these procedures.
2
SeNB’s addition & removal
SeNB’s addition and removal correspond to the cases where UE enters into dual connectivity and UE leaves dual connectivity. Considering much commonality between dual connectivity and Rel-10 CA, it would be preferable to adopt the MeNB-controlled scheme for SeNB management in Rel-12, similar to the way of PCell-controlled SCell management in Rel-10. From network’s perspective, configuring dual connectivity is similar to preparing for handover over X2 interface. Usually, SeNB’s addition would be triggered by UE’s measurement report, e.g. A3/A4-report of the target small cell’s measurement result. After receiving the measurement report, MeNB performs SeNB addition request towards the target SeNB, including UE’s capability, QoS information, existing configurations, etc. It is FFS whether this SeNB addition request message can reuse the existing handover request X2AP message. Once the target SeNB accepts the request and replies with the new configurations (FFS if this message can reuse the existing handover request acknowledge X2AP message), the MeNB can send these new configurations to the UE in RRCConnectionReconfiguration message. For the air interface procedure, adding a SeNB is similar to adding a SCell to the UE. However, there might be some difference in detailed configurations, e.g. MeNB needs to include SeNB’s PUCCH configuration if it is finally decided to have PUCCH transmission in the small cell. To achieve synchronization about SeNB’s configuration between the UE and the SeNB, following the transmission of the RRCConnectionReconfigurationComplete message to the MeNB the UE could also initiate a RA procedure to the SeNB, similarly to the existing handover procedure. The signalling flow is shown in figure 1 below.
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Figure 1
MeNB-controlled SeNB addition

For the MeNB-controlled SeNB removal procedure, it should be the MeNB (which finally transmits the RRCConnectionReconfiguration message to the UE) to remove the SeNB. However, the trigger for SeNB removal could have multiple options. One trigger could be that MeNB receives A2-report of SeNB’s measurement result. Another trigger could happen in the SeNB side, e.g. due to SeNB load or SeNB detecting its radio link deterioration, in which case the SeNB can send a SeNB removal request to the MeNB. In both cases, the MeNB can directly remove the SeNB and its configurations from the UE via RRC reconfiguration procedure. Meanwhile, MeNB also needs to inform SeNB of its removal so as to flush the UE context stored in the SeNB. Signalling flow is shown in figure 2. 
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Figure 2
MeNB-controlled SeNB removal

Proposal 1: RAN2 to agree on the above MeNB-controlled SeNB’s addition and removal procedures and capture them in the TR.
3
MeNB related reconfiguration

It is already agreed that for dual connectivity operation, MeNB and SeNB should have their own RRM entities and perform their RRM functionalities separately, e.g. to decide what resources to configure to the UE. Considering that RRC is located in the MeNB, it seems that the MeNB can autonomously reconfigure its radio resources to the UE without involving the SeNB at all. However, if we also take SeNB reconfiguration into account, we may find that in some cases involving the SeNB can bring some benefit, e.g., informing the SeNB of MeNB’s configurations can make the SeNB be aware of the remaining UE capability to configure with. This is due to the fact that with single RRC option, it is always the MeNB to signal the SeNB’s configurations to the UE although the exact configurations are decided by the SeNB on its own. If the SeNB has no idea of the existing MeNB’s configurations, the only criterion in deciding the new configuration would be the UE’s radio capability. Then it can happen that SeNB decided configurations together with existing MeNB’s configurations have exceeded UE’s capability, which would not be expected and preferred. Having MeNB inform its configurations, e.g. right after its successful reconfiguration, to the SeNB is shown in figure 3.
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Figure 3
MeNB informs its configurations to SeNB
Observation 1: it would be beneficial if MeNB can inform its new configurations to the SeNB after its successful reconfiguration.  
4
SeNB related reconfiguration

SeNB reconfiguration procedure can be assumed to be triggered by the RRM entity in the SeNB side. With single RRC model, SeNB should provide new configurations to the MeNB and then it is the MeNB to signal them to the UE by sending the RRCConnectionReconfiguration message. According to the above observation, if the SeNB is always informed about the MeNB’s configurations, then the new configurations decided by the SeNB can already have taken existing MeNB’s configuration into account so that the total configuration can be guaranteed not to exceed UE’s radio capability. In that case the MeNB can directly configure the configurations provided by the SeNB to the UE. Otherwise, if we don’t have MeNB always inform its configurations to SeNB, then SeNB provided configurations together with MeNB’s configurations may violate UE’s overall capability. MeNB should be responsible for checking that and in case of violation, MeNB will not be able to configure both radios as expected and to prioritize MeNB’s radio resource configurations, MeNB can reply the NACK message to the SeNB to reject the SeNB reconfiguration. In the case of successful SeNB reconfiguration, to synchronize SeNB’s configurations between the UE and the SeNB, following the transmission of the RRCConnectionReconfigurationComplete message to the MeNB the UE could also initiate a RA procedure towards the SeNB, similarly to the case of SeNB addition. Alternatively or in addition to that the MeNB might need to signal a SeNB reconfiguration acknowledge message to the SeNB after receiving the RRCConnectionReconfigurationComplete message from the UE. The signaling flow is shown in figure 4.  
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Figure 4
SeNB reconfiguration
Proposal 2: RAN2 to agree on the above SeNB reconfiguration procedures and capture them in the TR.

In this SeNB reconfiguration procedure, there are some open issues which need to be addressed.

(1) How is SeNB configuration provided by SeNB to MeNB? i.e. via RRC container or by XnAP IEs?

Both options are technically feasible. The difference may lie in how it impacts RAN2’s and RAN3’s work. By XnAP IEs, RAN3 needs to discuss and specify those needed IEs one by one. However, it seems that those SeNB’s radio configurations are better to be discussed in RAN2 as they still need to be included in the RRCConnectionReconfiguration message as well. Defining these configurations in a RRC container would be easy for RAN3 CR and this is also the way that nowadays target eNB’s configurations are signaled to the source eNB over X2 interface during handover procedure.
Proposal 3: SeNB provides its configurations to MeNB via RRC container.
(2) Does the MeNB need to interpret/encode the information coming from the SeNB, or does the MeNB just include it the information received from the SeNB in a container to the UE (i.e. MeNB can blindly trust the SeNB) ?

For this issue, we think that making MeNB be able to interpret the information coming from SeNB would be beneficial at least for following reasons. Firstly, there is still possibility that MeNB and SeNB trigger radio reconfiguration at the same time, in which case new configurations from MeNB and SeNB may be risky of exceeding UE’s radio capability. It’s thus necessary for MeNB to know what these configurations are and then to decide to drop/reject which one of them if UE capability violation is to happen. Secondly, MeNB also needs to determine the ‘remaining’ UE capability to make sure future MeNB reconfiguration will not violate UE’s capability. This can be done by letting MeNB be aware of the configurations coming from the SeNB.
Proposal 4: MeNB needs to interpret configurations coming from SeNB.
5
Conclusion
In this contribution, we discussed detailed C-plane procedures based on single RRC model and had following proposals.
Proposal 1: RAN2 to agree on the above network-controlled SeNB’s addition and removal procedures and capture them in the TR.
Proposal 2: RAN2 to agree on the above SeNB reconfiguration procedures and capture them in the TR.

Proposal 3: SeNB provides its configurations to MeNB via RRC container.

Proposal 4: MeNB needs to interpret configurations coming from SeNB.

References

[1] R2-132769, Discussion on the control plane protocol supporting dual connectivity - Alcatel-Lucent, Alcatel-Lucent Shanghai Bell 
[2] R2-132750, Initial setup procedure for dual connectivity - Sharp 

[3] R2-132718, Control Plane Aspects with Dual Connectivity for Small Cell Deployments - InterDigital Communications 
_1441804804.vsd
SeNB removal request




_1441804805.vsd
RRC Reconfiguration
(MeNB config.)



_1441804806.vsd
UE


MeNB


SeNB


RRC Reconfiguration Complete



SeNB reconfiguration NACK




_1441804803.vsd
SeNB addition request
(QoS, UE capability, Config., ...)



