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1 Introduction

Dual connectivity with small cells provides data paths from the MeNB and SeNB.  Depending on the architectural option, the user plane stack in the SeNB may have different protocol layers.  Both options 1A and 3C give control of the small cell resources to the SeNB; in other words, SeNB is responsible for configuring its user plane stack.  
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However, MeNB retains overall control of the UE and the end point for the RRC protocol between the UE and the network. This implies that it is the role of the MeNB to deliver the SeNB configuration to the UE.  And it is the MeNB that remains in overall control of the UE and of the RRC protocol.  Any failure in the configuration provided to the UE will result in a re-establishment towards the MeNB (normally) and hence it can be considered that MeNB is in the end responsible for the configuration provided to the UE – whether it is configuration of MeNB or SeNB resources.  Further, the SeNB and UE must apply (for most reconfigurations) the new configuration at the same point in time (starting from the same resource block) to prevent data loss or loss of communication link.

From the above, two points need further discussion:

1) Transport of the SeNB configuration to the UE

2) Synchronisation of the application of the SeNB configuration in the SeNB and UE

Point 2) above is discussed separately in R2-140711.  This document discusses the transport of SeNB configuration to the UE through the MeNB and the processing of the SeNB configuration in the MeNB.
2 Discussion

As discussed above, SeNB is responsible for its own configuration setting and generates the configuration to be used by the UE for the SeNB cells.  This configuration should then be provided to the MeNB for transport to the UE over the RRC protocol run between the UE and MeNB.  There are several options for the transport of the configuration to the MeNB and to the UE and these are discussed further.
2.1 Transport between MeNB and SeNB

The configuration in the SeNB is related to the radio protocol stack and provides the radio configuration to the UE.  It is thus the configuration parameters that are defined in RRC.  Any extensions of the configuration parameters will also be in RRC.   To keep transparency of the radio parameters from the network interface application protocols and to avoid significant coordination effort across 3GPP working groups and specifications, SeNB radio configuration transferred over X2 interface should be defined in RRC specs.  These can be carried encapsulated in X2-AP with minimal impact on X2-AP.

Proposal #1: SeNB radio configuration transferred over X2 interface should be defined in RRC specification and carried encapsulated in X2-AP.

2.2 Interaction of SeNB configuration with MeNB

Once the MeNB receives the SeNB configuration, it needs to be sent to the UE.  The MeNB can potentially inspect the SeNB configuration, if necessary, before sending this to the UE.  This could be, for example, to ensure that it is not in contradiction to some MeNB configuration.  Without such inspection, prior rules need to be defined between MeNB and SeNB to ensure that SeNB does not contradict the MeNB configuration.  However, even if MeNB were to inspect the SeNB configuration and found that they do contradict, MeNB will need to inform the SeNB which configuration parameter is in contradiction and how.  This will be difficult to specify and implement for all possible error combinations (parameters).
In any case, negotiation/partition of the UE capability on a per UE basis is inevitable for the lower layer capability etc. and so some mechanism will need to be developed for this.  

Further, SeNB may support different feature list compared to the MeNB and  MeNB may not be able to comprehend all of the configuration.  So this will also require prior negotiation between eNBs on the feature list supported and what features SeNB is allowed to use.

Another option is for SeNB to provide additional configuration information to the MeNB for verification along with an encapsulated configuration to be forwarded to the UE.  However, this additional configuration to the MeNB may also have similar issues as discussed above but to a lesser extent; for example, MeNB can ignore the un-comprehended configuration provided to it but it cannot forward unencapsulated, uncomprehended configuration to the UE.
It is still feasible though for MeNB implementation to decode and verify the encapsulated configuration where necessary/possible but this should not be an essential part of the coordination. 

Hence the SeNB should put together its configuration of the UE and transfer it to the MeNB in a container that can be further transferred “transparently” to the UE by the MeNB.

It is hence proposed that:

Proposal #2: SeNB configuration is provided in a container to the MeNB such that it can be transferred transparently to the UE.    
3 Conclusion and proposal
This document looked at the SeNB configuration and transfer of this configuration to the UE.  The SeNB provides the configuration to the MeNB for subsequent transfer to the UE.  The following proposals are made:
Proposal #1: SeNB configuration should to be carried over X2 interface should be defined in RRC specification and carried encapsulated in X2-AP.

Proposal #2: SeNB configuration is provided in a container to the MeNB such that it can be transferred transparently to the UE.    
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