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1 Introduction

According to the Email Discussion Summary on U-Plane Alternatives [81bis#19] [1], three options exist for splitting the U-Plane data:
· Option 1: S1-U also terminates in SeNB;

· Option 2: S1-U terminates in MeNB, no bearer split in RAN;

· Option 3: S1-U terminates in MeNB, bearer split in RAN.

The three options could be classified into two Alternatives of S1-U architecture:
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Macro based splitting
Figure1
Architecture U-1: S-GW based splitting. 

· Small Cell has direct data transmission towards the S-GW. 
· Support Option1
Architecture U-2: Macro based splitting.

· Small Cell has indirect data transmission via the Macro towards the S-GW. 
· Support Option2 and Option3
In this contribution, we analyse the network impact of S1-U architectures, and propose to select the Macro based splitting (option2 and option3) as the U-Plane architecture.
2 Analyses
Architecture U-1: S-GW based splitting.  
· Only support to transmit different bearers via different nodes, e.g. bearer1 via Macro, bearer2 via Small Cell node. Not support to split a bearer to two nodes.
· For multi-site aggregation, a UE is served by the Macro and Small Cell. As shown in the Figure 2, if some bearer (bearer 2) served by the Small cell node1 need to be switched to Small Cell node2, the path switch procedure should be triggered between Macro and MME, and the Modify bearer procedure should be triggered between MME and the S-GW. 
· As illustrated in the yellow blocks, there are implementation impacts on the Macro eNB and MME. If X2-HO procedure is used to achieve the bearer setup Request function from Macro to the Small Cell node, the source eNB (Macro) will trigger the Path switch instead of the Target eNB (Small Cell Node). Since the MME shall consider the non included E-RABs as implicitly released by the eNB [2] during path switch in current specification, modification is needed on eNB and MME to allow the switch of one of the UE bearers to a new SeNB.
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Figure 2 Small Cell Node changing in S-GW based splitting
Architecture U-2: Macro based splitting. 
· Support to transmit different bearers via different nodes (option2), and also support to split a bearer to two nodes (option3).
· From the CN viewpoint, the UE is served by the Macro eNB, the CN will not be involved during the small cell node changing. 
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 Figure 3 Small Cell Node changing in Macro based splitting
Comparing the two procedures above, Architecture U-2 is better than Architecture U-1 because there are fewer implementation impacts on the Macro eNB and the MME. Architecture U-2 also reduces the signalling load towards core network, and processing burden at macro eNB and MME. The difference can be even more pronounced when DL/UL split is involved, as it increases the frequency of bearer switch from one eNB to another.
Proposal: Select Macro based splitting in U-Plane architecture, to minimize signalling load and processing burden at RAN and CN during SeNB change.
3 Proposal
According to the analyses in section 2, in order to minimise the signalling load and processing burden at RAN and CN during SeNB change, we propose to select Macro based splitting in the U-Plane architecture.
Proposal: Select Macro based splitting in U-Plane architecture, to minimize signalling load and processing burden at RAN and CN during SeNB change.
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