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1 Introduction
In this document, we discuss possible options of control plane radio protocol stack for dual connectivity with focus on RRC and RRM function for small cell enhancement.
2 Discussion
2.1 RRC location
For control plane of radio protocol interface, we could take the following two alternatives into account:
a)  Single CP stack
· There is a single RRC entity which is located at a macro cell in the network side.
· There is a single RRC entity in the UE side.
b)  Dual CP stack
· There are two RRC entities, one at a macro cell and the other at a small cell in the network side.
· There are two RRC entities, one for the macro cell and the other for the small cell in the UE side.
(Alternatively, UE could have only a single RRC entity which is connected to both RRC entities of the network.)
The benefit of dual CP stack could be as follows:
· If the small cell has RRC information that UE needs to receive, it can directly send the RRC message to UE, without the macro cell. If the small cell configures its own radio resource for UE, it would be easier that the RRC layer of the small cell directly sends radio configuration to the RRC layer of the UE.
· If UE has RRC information that the small cell needs to receive, it can directly send the RRC information to the small cell, without the small cell.
However, we think that there are several drawbacks of dual CP stack:
· If the RRC entity is located at the small cell, the PDCP entity should be located at the small cell, as well. It means that UE should separately manage security keys for communication with the small cell, apart from security keys for communication with the macro cell.
· Dual CP stack means that UE should maintain dual RRC connection with the network. It would be complex for UE to manage additional RRC connection for communication with the small cell. It is also unclear how dual RRC connections operate, which means additional standard work.
· It seems to be unclear what kind of RRC information the small cell can directly exchange with UE. In particular, if the macro cell manages radio bears and radio resources of the small cell, the small cell would have no need to directly exchange RRC information with UE.
Considering drawbacks of the dual CP stack, we think that it would be better to have the single CP stack.
Proposal 1: we propose that the network has a single RRC entity for UE. 
Proposal 2: we propose that the network locates the RRC entity at a macro cell for UE.
2.2 Radio Resource Management
For dual connectivity, UE is connected to both eNB controlling a macro cell and eNB controlling a small cell. If we assume that the RRC is only located at the macro cell, it would be likely that the macro cell performs most of RRC functions. Namely, the macro cell where the RRC entity is located would provide UE with connection control such as connection (re-)establishment, connection reconfiguration and mobility. 
If it is the case, it seems to be likely that eNB controlling the macro cell manages radio bearers and radio resources for the small cell which the UE is connected to. For instance, eNB controlling the macro cell configures, reconfigures, or release radio bearers and radio resources for the small cell. If necessary, eNB controlling the small cell could provide necessary information on the small cell to eNB controlling the macro cell.
Proposal 3: we propose that eNB controlling the macro cell manages radio bearers and radio resources for the small cell which the UE is connected to.
However, considering non-ideal backhaul between two eNBs, the macro cell cannot dynamically control radio resources of the small cell. It should give some level of scheduling freedom to the small cell. 
For downlink scheduling, it would be possible that UE simultaneously receive packets both from the macro cell and the small cell. Thus, considering non-ideal backhaul between two cells, we could allow both cells to independently schedule downlink resources to UE. Namely, we could assume that scheduling coordination between the macro cell and the small cell is not so essential for downlink scheduling, particularly in the case where both cells are in different frequencies. (For co-channel scenario, we may need interference coordination between two cells.)
Observation 1: scheduling coordination between the macro cell and the small cell is not so necessary for downlink scheduling, particularly in the case where both cells are in different frequencies.
On the other hand, for uplink scheduling, there will be some UEs that are incapable of simultaneously transmitting packets to both the macro cell and the small cell. If UE does not support simultaneous uplink transmissions to multiple cells, the macro cell and the small cell should cooperate to avoid simultaneous uplink transmissions. It means that we would need uplink scheduling coordination between the macro cell and the small cell.
Observation 2: scheduling coordination between the macro cell and the small cell is necessary for uplink scheduling.
If we need uplink scheduling coordination between two cells, it would be easier that the macro cell provides uplink scheduling coordination to the small cell. For instance, if UE dose not support simultaneous uplink transmissions, the macro cell could separate uplink resources between the macro cell and the small cell, in order to avoid simultaneous uplink transmissions. Then, the small cell could perform dynamic uplink scheduling under this uplink scheduling coordination provided by the macro cell.
Proposal 4: we propose that eNB controlling the macro cell provides uplink resource coordination to the small cell which the UE is connected to.
3 Conclusion

In conclusion, we propose the followings:
Proposal 1: we propose that the network has a single RRC entity for UE. 

Proposal 2: we propose that the network locates the RRC entity at a macro cell for UE.

Proposal 3: we propose that eNB controlling the macro cell manages radio bearers and radio resources for the small cell which the UE is connected to.

Proposal 4: we propose that eNB controlling the macro cell provides uplink resource coordination to the small cell which the UE is connected to.
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