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Discussion and Decision
1. Introduction 
From the RAN2 #83 meeting, option C1 is selected as the baseline for control plane architecture. In this paper, we discuss methods and signaling procedures for the handling of radio link quality degradation in the offloaded SeNB based on the architecture C1.
2. RRM in the SeNB
In the section 8.1 of the TR36.842 8.1.2, the following is specified: 
	Each eNB should be able to handle UEs autonomously, i.e., provide the PCell to some UEs while acting as assisting eNB for other.
…skip…
In dual connectivity operation, the SeNB owns its radio resources and is primarily responsible for allocating radio resources of its cells.


Considering the description, we need to devise how to implement the feature for eNB on the control plane architecture C1. To efficiently manage radio resources autonomously, the SeNB could include the following RRM functions:
· DRA(Dynamic Resource Allocation): Allocation and de-allocation resources user and control plane packets based on the QoS requirements associated with the radio bearers, the channel quality information for UEs, buffer status, and interference situation and restrictions or preferences on some of the available resource blocks  

· RBC(Radio Bearer Control): Establishment, maintenance and release of radio bearers with the configuration of radio resources associated with them 
· RAC(Radio Access Control) : Admission or rejection of  the establishment requests for new radio bearers based on . overall resource situation in E-UTRAN, the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request.  

Observation 1: For autonomous radio resource management, the SeNB as assisting eNB should include the RRM functions related to radio resources such as DRA, RBC and  RAC.
As shown in Fig.1, the UE in dual connectivity operation should transmit DL feedback information(CSI, HARQ ACK/NACK) and SRS to each eNB(MeNB and SeNB) because each eNB manages its DL/UL resources independently. 
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Fig. 1 UE feedback and sounding in dual connectivity operation

Observation 2: In dual connectivity operation, UE should transmit DL feedback information and SRS to MeNB and SeNB.
3. Handling of radio link quality degradation in the SeNB
In dual connectivity operation, it is important to continuously monitor channel status and handle radio link quality degradation or radio link failure in the SeNB. Radio link quality should be guaranteed in both UL and DL to satisfy service QoS. 

Monitoring of radio link status can be done in the UE and SeNB. It is possible to detect DL radio link status in the UE. But, the SeNB can acquire DL radio link status from DL CSI feedback and induce UL radio link status from SRS. Therefore, it is efficient operation that the SeNB triggers the handling of radio link quality degradation. The SeNB reconfiguration or the SeNB removal can be used as methods of handling radio link quality degradation. It is aligned with operations for radio link problem in SCell in Rel-11 CA that PCell can deactivate/remove SCell if there is radio link problem.

Proposal 1: The SeNB should trigger the handling of radio link quality degradation in the SeNB such as the SeNB reconfiguration or the SeNB deletion.

The handling procedure of radio link quality degradation in the SeNB has two options:

· Option 1(MeNB controlled): The SeNB indicates bad radio link status to the MeNB and the MeNB determines the SeNB reconfiguration or the SeNB removal
· Option 2(SeNB controlled): The SeNB determines the SeNB reconfiguration or the SeNB removal based on radio link statues, and triggers the corresponding procedures to the MeNB
3.1 Option1: MeNB Controlled Procedure

Fig.2 depicts the MeNB controlled procedure based on the CP alternative C1.

[image: image2.emf]UE MeNB SeNB

SeNB Radio Status Report(radio status)

Decide SeNB 

reconfiguration 

SeNB Reconfiguration

Accept   

reconfiguration & 

Resource control

SeNB Reconfiguration Ack

RRC Connection Reconfiguration

Decide SeNB 

removal

SeNB Removal

A)

B)

MeNB 

reconfiguration & 

Resource Control  

Reject   

reconfiguration

SeNB Reconfiguration Reject

SeNB Removal

A-1)

A-2)

RRC Connection Reconfiguration Complete


Fig. 2 MeNB controlled procedure 

The idea of option 1 corresponds to the method that PCell controls the handling of radio link problem in SCell in Re1-11 CA.  
The SeNB indicates bad radio link status to the MeNB, Depending on radio link status, the MeNB can determine the SeNB reconfiguration or the SeNB removal. 
In case of  determining the SeNB reconfiguration, the MeNB constructs new radio resource configuration for the SeNB based on UE capability, current radio status, RB QoS and current radio resource configuration. And, the MeNB requests the SeNB reconfiguration with new radio resource configuration. If the SeNB accepts new radio resource configuration, it applies new radio configuration and transmits the acknowledgement to the MeNB.  If the SeNB can’t accept new radio resource configuration, it sends reject messages to the MeNB. And, the MeNB may do the SeNB removal. 

In case of determining the SeNB removal, the MeNB triggers the procedures for the SeNB removal.
After the SeNB reconfiguration or the SeNB removal, the MeNB reconfigures MeNB radio resource according to the change of the SeNB radio resource configuration, makes final RRC messages reflecting reconfiguration and sends the RRC CONNECTION RECONFIGURATION message to the UE.  

3.2 Option2: SeNB Controlled Procedure

Fig.3 shows the SeNB controlled procedure based on the CP alternative C1.
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Fig. 2 SeNB controlled procedure 

In the option 2, the SeNB determines the SeNB reconfiguration or the SeNB removal through its own RRM functionality. 

In case of determining the SeNB reconfiguration, the SeNB constructs new radio resource configuration based on UE capability, current radio status, RB QoS and current radio resource configuration, And, it indicates the SeNB reconfiguration with new radio resource configuration to the MeNB. The MeNB configures MeNB radio resource configuration according to the change of the SeNB radio resource configuration and transmits the acknowledgement to the SeNB. SeNB applies new radio configuration. 

In case of determining the SeNB removal, the SeNB requests the SeNB removal to the MeNB and the MeNB triggers the procedures for the SeNB removal.

After the SeNB reconfiguration or the SeNB removal, the MeNB reconfigures MeNB radio resource according to the change of the SeNB radio resource configuration, makes final RRC messages reflecting reconfiguration and requests the RRC CONNECTION RECONFIGURATION to the UE.   

Proposal 2:  RAN2 is kindly requested to discuss the handling procedure of radio link quality degradation in the SeNB.
3. Conclusion
In this contribution, we discussed methods and signalling procedures for handling of radio link quality degradation in the offloaded SeNB based on the CP alternative C1 and observed the following items. 

Observation 1: For autonomous radio resource management, the SeNB as assisting eNB should include the RRM functions related to radio resources such as DRA, RBC and  RAC.
Observation 2: In dual connectivity operation, UE should transmit DL feedback information and SRS to the MeNB and the SeNB.
And we proposed the following suggestions.
Proposal 1: The SeNB should trigger the handling of radio link quality degradation in the SeNB such as the SeNB reconfiguration or the SeNB deletion.

Proposal 2: RAN2 is kindly requested to discuss the handling procedure of radio link quality degradation in the SeNB.
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