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1 Introduction
In the last RAN2 meeting, there were several contributions that describe and compare dual connectivity architecture options from several companies. In this document, we identify dual connectivity architecture options that several companies described and try to down-select the options.
2 Discussion
2.1  CN split vs. RAN split

Depending on direct connection between the eNB controlling a small cell and the serving GW, we could have the following two alternatives:

a)  CN split

· The eNB controlling a small cell has a direct connection with the serving GW.

· User traffic between the eNB controlling the small cell and the serving GW flows through the direction connection between them.
b)  RAN split

· The eNB controlling a small cell has no direct connection with the serving GW.

· User traffic between the eNB controlling the small cell and the serving GW flows only through the eNB controlling the macro cell.

The benefit of CN split may be:
· Less burden on the eNB controlling the macro cell, because user traffic can directly flow via the direct connection between the small cell and the serving GW.
The drawbacks of CN split are:

· using separate sets of security keys for small cell and macro cell
· impact on CN side
As far as we know, some companies think that the benefit of CN split is not so clear. Rather, complexity of CN split could be higher than RAN split due to security handling and CN impact.
Compared to the CN split, the benefit of RAN split could be:
· there would be no impact on security, if security function in PDCP exists at the macro cell.

· no impact on CN side, because we do not introduce a direct connection between the small cell and the serving GW.
Accordingly, if eNB controlling macro cell can handle all user traffics flows from/to small cells, we could go for RAN split.
Proposal 1: we propose that RAN2 considers RAN split as baseline architecture for dual connectivity. (i.e. User traffic from/to the eNB controlling a small cell flows to/from the serving GW only through the eNB controlling a macro cell.)
2.2 Control/User Plane Split
Considering a smaller coverage of small cell than macro cell, we expect that the radio link between UE and small cell would frequently change from one small cell to another small cell, compared to the radio link between UE and macro cell. Thus, it would be likely that UE relies on the radio link between UE and macro cell to maintain the RRC connection. 
Accordingly, we propose that the macro cell maintain a RRC connection for UE having a dual connection. It means that SRBs are established at the macro cell. 
Proposal 2: we propose that the macro cell maintain a RRC connection for UE having a dual connection, i.e. SRBs are established at the macro cell.
If the radio link between UE and macro cell is typically more stable than the radio link between UE and small cell, it would be likely that the network establishes a DRB used for VoLTE at the macro cell, in order to avoid service interruption that might occur during frequent small cell changes. However, how to establish a DRB could be up to the network. We do not see standard impact for this aspect, at this moment.
Proposal 3: We propose to allow a DRB to be established at the macro cell e.g. for VoLTE. 
2.3 UL/DL Split
If UE supports dual connection, UE could perform uplink transmissions only towards a small cell, while performing downlink reception only from a macro cell, in order to solve the problem of uplink/downlink power imbalance. 
However, we normally offload heavy downlink traffic to the small cell, so that it would be more typical that UE receives downlink traffic from the small cell, rather than the macro cell. 

In addition, we may want to keep signalling radio bearers at the macro cell for both downlink and uplink, because the radio link at the macro cell would be more stable. Even, we would keep a data radio bearer carrying voice service at the macro cell for both downlink and uplink, due to the same reason.
Accordingly, we do not see a big benefit of uplink/downlink split for small cell enhancement.
Proposal 4: We propose not to split uplink and downlink between a macro cell and a small cell for dual connectivity.
3  Conclusion

In conclusion, we propose the followings:
Proposal 1: we propose that RAN2 considers RAN split as baseline architecture for dual connectivity. (i.e. User traffic from/to the eNB controlling a small cell flows to/from the serving GW only through the eNB controlling a macro cell.)
Proposal 2: we propose that the macro cell maintain a RRC connection for UE having a dual connection, i.e. SRBs are established at the macro cell.
Proposal 3: We propose to allow a DRB to be established at the macro cell e.g. for VoLTE.
Proposal 4: We propose not to split uplink and downlink between a macro cell and a small cell for dual connectivity.
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