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1 Introduction
In RAN Plenary#58, SI on Small Cell Enhancement for higher layer aspects was approved in [1]. According to the SID, the dual connectivity is high priority scenario in the SI and some considerations on the dual connectivity have been proposed in [2]. In this contribution, possible structures which are considered for both RAN and EPC on the dual connectivity are discussed. 
2 Possible structures on RAN and EPC
When possible structures of C/U-plane flow on the dual connectivity which UE receives data from different nodes (MeNB, LPN) are discussed, we would need to consider C/U-plane flow on both RAN and EPC since C/U-plane flow have to be kept connectivity between EPC (MME, S/P-GW) and UE.  
In this section, possible structures of both RAN and EPC are listed. In these possible structures, it’s assumed that MeNB can manage at least C-plane for the dual connectivity UE via its own cell.
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A1: C/U-plane can be sent to UE by both MeNB and LPN. 
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A2: C-plane is sent to UE by MeNB, U-plane can be sent by MeNB and LPN.
A3: C-plane is sent to UE by MeNB, U-plane is sent by LPN.
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B1: MME and S/P-GW dedicatedly send C/U-plane to both MeNB and LPN
B2: MME sends C-plane to both MeNB and LPN; S/P-GW sends U-plane only to LPN.
B3: MME sends C-plane only to MeNB; S/P-GW sends U-plane to both MeNB and LPN
B4: MME sends C-plane to MeNB; S/P-GW sends U-plane to LPN
B5: MME and S/P-GW send C/U-plane to MeNB; LPN may receive C-plane and/or U-plane from MeNB via X2 or enhanced X2
Combinations of the possible structures on both RAN and EPC are discussed in next section.
3 Summary of combination structures
 In this section, combinations of the possible structures on RAN and EPC which are shown in section 2 are discussed.
When consider the combination of both RAN and EPC structures, there would be possible to have 15 combinations. When those 15 combinations are analysed from C/U-plane flow point of view, some inappropriate combinations can be removed since some combinations cannot keep the end-end connectivity. Details are shown in appendix. Then, only 5 combination structures are left as show in the following;
    
Structure1. MeNB (S1-MME/ SRB, S1-U/DRB), 

LPN (S1-MME/ SRB, S1-U/DRB)

    
Structure2. MeNB (S1-MME/ SRB, S1-U/DRB), 

LPN (S1-U/DRB)

    
Structure3. MeNB (S1-MME/ SRB), 





LPN (S1-U/DRB)

    
Structure4. MeNB (S1-MME/ SRB, S1-U/X2/DRB), 
LPN (X2/DRB)

    
Structure5. MeNB (S1-MME/ SRB, S1-U/X2), 


LPN (X2/DRB)

Outline of each structure is below:

Structure1. MeNB(S1-MME/SRB, S1-U/DRB), LPN(S1-MME/ SRB, S1-U/DRB)
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[Characteristics]

MeNB: S1-MME/SRB, S1-U/DRB

LPN: S1-MME/SRB, S1-U/DRB

- Both MeNB and LPN could independently manage C/U-plane for the UE via their own cell operation

- MeNB could interrupt LPN via X2 or enhanced X2
- MME could choose to send NAS messages to UE via either MeNB or LPN
[Open issues]

- Clarification on the difference between C-plane on MeNB and C-plane on LPN 

- Clarification on the difference U-plane bearer on MeNB and on LPN
   Structure2. MeNB (S1-MME/SRB, S1-U/DRB), LPN (S1-U/DRB)
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[Characteristics]

MeNB: S1-MME/SRB, S1-U/DRB

LPN: S1-U/DRB
- U-plane is established at both MeNB and LPN

- MeNB manages both U-plane on MeNB and U-plane on LPN
[Open issues]

- How to manage the U-plane bearer on LPN by MeNB

- Clarification on the difference between U-plane bearer on  MeNB and on LPN
 
Structure3. MeNB (S1-MME/SRB), LPN (S1-U/DRB)
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[Characteristics]

MeNB: S1-MME/SRB

LPN: S1-U/DRB

- C-plane is only established at MeNB and U-plane is only established at LPN.

- The U-plane bearer on LPN are managed by MeNB

[Open issues]
- How to manage the U-plane bearer on LPN by MeNB
    
Structure4. MeNB (S1-MME/SRB, S1-U/X2/DRB), LPN (X2/DRB)
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[Characteristics]

MeNB: S1-MME/SRB, S1-U/DRB

LPN: X2/DRB

- S1-MME and S1-U is only established at MeNB
- LPN would be non-visible to EPC

- MeNB forwards data to LPN via X2 or enhanced X2 and LPN transmits the data via DRB configured by MeNB.

- MeNB can also transmit the data to the UE via own DRB

[Open issues]

- Reusability on Relay architecture

- Latency on between MeNB and LPN

- Clarification on the difference between U-plane bearer on both MeNB and on LPN
Structure5. MeNB (S1-MME/SRB, S1-U/X2), LPN (X2/DRB)
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[Characteristics]

- S1-MME and S1-U is only established at MeNB

- LPN would be non-visible from EPC

- MeNB forwards data to LPN via X2 or enhanced X2 and LPN transmits the data via DRB configured by MeNB.
- MeNB can also transmit the data via own DRB
[Open issues]

- Reusability on Relay architecture

- Latency on between MeNB and LPN
In addition to the above possible structures, if MeNB can send C-plane to UE through LPN e.g. in a scenario that the UE is not able to receive signalling from MeNB, 4 additional possible structures (2’, 3’, 4’, 5’) could be considered based on structure 2,3,4,5. In these cases, the MeNB could choose to send C-plane messages to UE via either MeNB or LPN

RAN2, 3 should consider the 9 structures as baseline on the dual connectivity for further study and will down select after prioritized requirements, scenarios are decided
.
Proposal: The 9 structures should be considered as baseline of the dual connectivity
4 Conclusion
In this contribution, possible structures on the dual connectivity which are considered both RAN and EPC were discussed.

When inappropriate structures which cannot keep connectivity between EPC (MME, S/P-GW) – UE are removed, 5 possible structures could be left. When 4 optional structures are added, totally 9 possible structures can be considered as baseline structures.
Proposal: The 9 possible structures should be considered as baseline of the dual connectivity
    
1. MeNB (S1-MME/SRB, S1-U/DRB),
LPN (S1-MME/SRB, S1-U/DRB)

    
2. MeNB (S1-MME/SRB, S1-U/DRB),
LPN (S1-U/DRB)



2’. MeNB (S1-MME/SRB/X2, S1-U/DRB), 

LPN (X2/SRB, S1-U/DRB)

    
3. MeNB (S1-MME/SRB), 

LPN (S1-U/DRB)



3’. MeNB (S1-MME/SRB/X2),

LPN (X2/SRB, S1-U/DRB)

    
4. MeNB (S1-MME/SRB, S1-U/X2/DRB), 

LPN (X2/DRB)




4’. MeNB (S1-MME/ SRB/X2, S1-U/X2/DRB), 

LPN (X2/SRB, X2/DRB)
    
5. MeNB (S1-MME/SRB, S1-U/X2),

LPN (X2/DRB)




5’. MeNB (S1-MME/SRB/X2, S1-U/X2),
LPN (X2/SRB, X2/DRB)

RAN2, 3 should consider the 9 structures as baseline for further study and will down select after prioritized requirements, scenarios are decided
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Appendix
Table: Combination of RAN and EPC structures
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