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1. Introduction 
In RAN2#83bis, the following agreements were reached on small cell control plane signalling flows and procedures [2]:
· The MeNB maintains the RRM Measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask an SeNB to provide additional resources (serving cells) for a UE. 

· Upon receiving the request from the MeNB, an SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so). 

· MeNB and SeNB exchange information about UE configuration by means of RRC containers (inter node messages) carried in Xn messages. 

· The SeNB may initiate a reconfiguration of its existing serving cells (e.g. PUCCH towards the SeNB, …)

· FFS whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates a container that will result in the release of a serving cell. Or whether the MeNB can by itself release a serving cell maintained by the SeNB. 

· The MeNB does not change the content of the RRC Configuration provided by the SeNB. 

· It is FFS whether the MeNB needs to comprehend or may reject the RRC Container received from the SeNB)

· FFS how MeNB and SeNB “share” e.g. the L1 processing capabilities

In this contribution, we discuss information that may be exchanged between a MeNB and a SeNB to establish the SeNB – UE link for data offloading. 

2. Discussions
2.1. UE RRC Context transfer from MeNB to SeNB for data offload

As part of the data offload request message, a MeNB needs to transfer some UE context to the SeNB.  The UE context information may include:

· UE radio capability

· UE security capability and security context in case of Alternative 1A  

· UE specific radio configuration in macro-cell such as DL and UL physical channel configurations
The existing HandoverPreparationInformation message may be reused to transfer the above information.  However, the common radio configuration information in the MeNB may be pre-exchanged between the MeNB and the SeNB. Thus such common information does not need to be transferred as part of data offload request message. This slightly modifies the existing IE HandoverPreparationInformation in that only dedicated AS configuration need to be transferred in the data offload request message.  This can be realized by introducing a new IE AS-Config-Dedicated as a new inter-eNB information element to provide dedicated AS configuration information of the UE in the macro-cell.
In normal LTE handover, RRC re-establishment may be used in case of a handover failure to re-establish RRC connection (i.e. via SRB1) with the target eNB. The IE AS-Context contains information needed for that purpose.  In case of data offload, however, it is assumed that the UE always has a RRC connection with the macro-cell. Therefore, there is no need to re-establish RRC connection even if the data offload fails for some reason.  As a result, the normal IE AS-Context does not need to be transferred to the small cell for the purpose of establishing the SeNB – UE link.

Observation 1:  Common radio configurations in MeNB and SeNB should be exchanged outside of data offload message exchange. AS-Context may not need to be transferred to SeNB for data offload.
2.2. Information transferred from SeNB to MeNB for data offload

After receiving a data offload request from a MeNB, a SeNB may send a data offload response to the MeNB to accept the data offload request.   The response message may include a new SeNB to UE IE DataOffloadControlInfo (i.e. RRC container). Comparing to the exiting IE mobilityControlInfo, only dedicated radio configuration information is included, considering that common radio configuration has been pre-exchanged to save overhead. 
A new offload timer may be used to specify a time window over which the UE can perform RACH access to the small cell. If a UE is not successful in accessing the SeNB within the time window, it stops trying to access the SeNB and a reconfiguration failure message is sent to the MeNB. This would allow the UE to inform the MeNB in case of access failure, which may in turn to inform the SeNB to release any resources reserved for the UE.

Observation 2:  Common radio configuration information of the SeNB may be pre-exchanged and may not be carried in the RRC container designated for individual UEs. 

2.3. Information sent from macro-cell to the UE

After receiving the offload response message from the SeNB, the MeNB may send a RRConnectionReconfiguration message to the UE to set up radio connections between the SeNB and the UE.  A new eNB to UE IE rrcConnectionReconfigurationDataOffload may be introduced such that common radio resource configuration of the SeNB is added by the MeNB. The UE does not need to monitor the SeNB DL for possible system information changes in the SeNB.  If there is a system information change in the SeNB, the SeNB sends an update to the MeNB and the MeNB then forwards the new system information on behalf of SeNB to the UE. 

The MeNB may optionally also provide other information in the message to UE. This includes the measurement configuration with regard to the SeNB, security configuration. 

Unlike in the handover case where the handover command is transparent to the source eNB, here the RRCConnectionReconfiguration message is composed by the MeNB after receiving the response from the SeNB.   This is because in the handover case, it is expected that the target eNB will take complete control of the UE after handover is completed.  In the data offload case, however, the RRC connection to the MeNB remains in place after the data offload.  The UE maintains a single RRC connection to the MeNB.  

Observation 3:  Common radio configuration of SeNB may be signaled to a UE from MeNB. 
3. Pre-exchange system information between macro-cell and small cells

To reduce the amount of information carried over the backhaul interface between macro-cell and small cells for data offload, some of the system configuration information in both the macro-cells and the small cells may be exchanged before any data offload as shown in Figure 1. 


[image: image1]
Figure 1:  exchange of common radio resource configuration information between macro-cell and small cells
The system information exchanged may include the MIB, system SIB1, SIB2, and optionally one or more of SIB 3 to SIB5. As in handover, the information elements may include some parameters that are not relevant for the target eNB such as the SFN as included in the MIB.
The macro-cell may maintain a database of the system configurations of all the small cells under its coverage.  Similarly, each small cell also maintains a database of the system configuration information of the macro-cell.  If there is any change of the system information, an update is performed such that the neighbor information stored in each cell is up to date.  As a result, such information does not have to be exchanged again over the backhaul during each data offload setup.    The macro-cell can retrieve the system information of the SeNB from its database, and add the information to the RRC message to be sent to a UE. 
In addition, the small cell’s neighbor cell information contained in SIB4 and SIB5 may be exchanged and used by the macro-cell to determine the small cells to be measured by a UE. This would reduce the need for small cell discovery by the UE and thus saves UE power.

4. Conclusions

In this contribution, some possible ways of information exchange between a MeNB and a SeNB for data offload are discussed. The following proposal is drawn from the discussion:

Proposal 1:  Study whether system information can be pre-exchanged and updated between MeNB and SeNB for data offload purpose.
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