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1. Introduction
According to the agreement achieved in RAN2#83 meeting, only five architectures (i.e. 1A/2A/2C/3C/3D) are decided for further study. In [4], the analysis for UP architecture 3C and 3D has been investigated, and 3C is chosen as the recommended option. In this contribution, more technical issues on alternative 3C are analyzed. 
2. Discussion
Alternative 3C is the combination of S1-U that terminates in MeNB + bearer split in MeNB + independent RLCs for split bearers. It can be depicted on Figure 1 shown below.
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Figure 1: Alternative 3C

Alternative 3C is expected to have the potential benefit of increasing the inter-eNB per-user throughput within a bearer, compared with other UP alternatives. According to TR 36.842 [1], some cons of Alternative 3C has been included, such as PDCP is responsible for routing PDCP PDUs towards eNBs for transmission and reordering them for reception, and so on. However, the detailed issues of adopting Alternative 3C have not been entirely shown and studied. To further evaluate UP alternatives and do UP down-selection, we try to detail the issues of 3C as follows.
· BSR scheme

For Alternative 3C, one UE radio bear will be split by more than one eNB (i.e. MeNB and SeNB), more details about buffer size calculating should be considered. Currently, the size of all available PDCP PDUs/SDUs and all available RLC PDUs/SDUs is summed as the Buffer Size reported in BSR. The UE does not need to distinguish the PDCP PDUs/SDUs within one PDCP entity. For Alternative 3C, the UE only has one PDCP for a split bearer, but need to transmit data to both MeNB and SeNB. As such the UE in 3C needs to distinguish the PDCP PDUs/SDUs per eNB within one PDCP entity while computing the Buffer Size.
· RLC configuration and management

As discussed in pre-Rel-11, there is only one RLC entity for one radio bearer at the eNB side and at the UE side. However, for Alternative 3C,  there are two RLC entities towards to the MeNB and the SeNB for the one split bearer of the UE, as shown in Figure 1. Hence, the modification of RLC management for Alternative 3C is needed. One solution is to maintain RLC configuration and the state of the split bearer for each eNB separately, such as two sets of  RLC SN, two sets of t-Reordering timer, two sets of maxRetxThreshold, and so on. Moreover, if the value of same RLC parameter is different, network need to configure two sets of RLC parameters by RRCConnectionReconfiguration message and inform UE which set related to which eNB. 
· DL data processing

Since the MeNB and the SeNB has its own MAC entity for Alternavite 3C, each eNB has the ability to perform scheduling separately. At the same time, the UE may received multiple PDCCH from the MeNB and the SeNB. In Alternative 3C, the UE needs configured two RLC entities (i.e. RLC-M entity and RLC-S entity) for one radio bearer to handle the received RLC PDUs from the different eNBs, namely the the RLC-M entity taking charge of the RLC PDU transmitted by the MeNB, and the RLC-S entity taking charge of the RLC PDU transmitted by the SeNB.  Hence, the UE needs to submit the received RLC PDU to the right RLC entity as the RLC PDUs from different eNBs are for the same bearer.
· RLC Status Report
In this case that the UE is supporting bear splitting for downlink but not for uplink, the RLC Status Report for the RLC PDUs received from SeNB RLC entity is not able to be directly sent back to the SeNB RLC entity.
Based on the analysis shown above, more UP scheme enhancement and specification modification is needed if Alternative 3C is chosen. Considering the tradeoff of much complexity and little benefit, Alternative 3C may not be considered as the recommended option compared with other UP architecture options (i.e. 1A/2A/2C).
Proposal 1: While evaluating UP architecture 3C, the following impacts should be considered:

· The UE needs to distinguish the PDCP PDUs/SDUs per eNB within one PDCP entity while computing the Buffer Size.
· Multiple RLC configurations (one for MeNB and another for SeNB) are need for the same bearer.
· For DL split bearer, the UE needs to submit the received RLC PDU to the right RLC entity.
· Impact on RLC Status Report if DL is using bearer split, and UL is not. 
3. Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: While evaluating UP architecture 3C, the following impacts should be considered:

· The UE needs to distinguish the PDCP PDUs/SDUs per eNB within one PDCP entity while computing the Buffer Size.
· Multiple RLC configurations (one for MeNB and another for SeNB) are need for the same bearer.

· For DL split bearer, the UE needs to submit the received RLC PDU to the right RLC entity.
· Impact on RLC Status Report if DL is using bearer split, and UL is not.
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