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1 Introduction
As DC (Dual Connectivity) has been confirmed as a solution to improve the inter-eNB per-user throughput [1], the scope of the dual connectivity needs to be confirmed, irrespective of the candidate UP architectures. In this contribution, we try to raise some general issues which should be discussed in RAN2, and RAN2 is kindly asked to conclude the general scope of the dual connectivity prior to the starting of the SCH-HL WI.
2 Discussion
2.1 The number of aggregated eNBs while using dual connectivity

According to DC deployment scenario #2 in [1], 2 eNBs are expected to be used for dual connectivity. Here both macro cell eNB and small cell eNB could have several frequency layers which can support the UE of aggregating more carriers by using Rel-10/11 CA.
While increasing the number of aggregated eNBs, the complexity of UE will also increase. For example, due to the non-ideal backhaul latency, the UE is suggested to have separate PUCCH at each aggregated eNB, in order to have timely HARQ feedback, CQI report and SRI. Handling more PUCCHs at the UE will increase the UE complexity. Additionally many other technical features (like BSR, LCP and DRX) are also expected to have per-eNB handling/control. 
According to the analysis given above, to cover the DC deployment scenarios and reduce the UE complexity, the maximum number of aggregated eNBs in dual connectivity should be limited.
Proposal 1: The number of aggregated eNBs should be minimized (such as 2), in order to reduce the UE/NW complexities.
2.2 The co-existence between Rel-10/11 CA and dual connectivity
According to the UP architectures (including 1A/2A/2C/3C/3D) of dual connectivity, the aggregation/split of protocol architecture is above the MAC layer. And the protocol architecture of Rel-10/11 CA aggregates/splits at the MAC layer. Technically, the protocol architecture of dual connectivity can co-exist with the protocol architecture of CA. This means that when the UE is using dual connectivity, it can still use CA in parallel. 
Observation 1: In terms of the protocol architecture, dual connectivity can co-exist with Rel-10/11 CA.
Considering the per-user throughput, Rel-10/11 CA is better than dual connectivity. Thus, in order to achieve better per-user throughput, the use of Rel-10/11 CA should be prioritized. Then when a UE is configured with dual connectivity aggregating two eNB resources (this could be caused by the requirements of either per-user throughput or mobility robustness), the network should try to use Rel-10/11 CA (by aggregating intra-eNB carriers) to aggregate more resources rather than to use dual connectivity (by aggregating inter-eNB carriers). 
Observation 2: While using dual connectivity for the UE, the use of Rel-10/11 CA should be prioritized to aggregate more carriers, so as to increase per-user throughput.

Considering the practical deployment, the macro/small cell coverage could have several frequency layers which facilitate the use of Rel-10/11 CA. 
Proposal 2: Dual connectivity should be used along with Rel-10/11 CA.
2.3 The number of aggregated carriers while using dual connectivity
According to what have been captured in TR 36.842 [1], to improve the per-user throughput, dual connectivity is only used for the inter-frequency scenario (namely Scenario #2). Based on the requirements of SCE mentioned in TR 36.932, “aggregated bandwidth per small cell should be no more than 100 MHz, at least for 3GPP Release 12”.  The requirement is the same as that of Rel-10/11 CA. The main intension is to have comparable per-user throughput with Rel-10/11 CA. As the maximum bandwidth of a small cell is 20 MHz, the maximum number of aggregated carrier should be 5. Another intention of setting the maximum number of aggregated carriers is also to limit the UE complexity. If the number of aggregated carriers increases, the complexity of the UE will increase accordingly. The current specification limits the number of serving cells of Rel-10/11 CA to be 5. We see no strong need of having more carriers aggregated in dual connectivity, compared with CA. And the main target of dual connectivity is not to have better per-user throughput than Rel-10/11 CA. As such, the maximum number of serving cells of dual connectivity should be 5. And the limitation should be applied while dual connectivity is used along with Rel-10/11 CA.
Proposal 3: While using dual connectivity, the maximum number of aggregated carriers of a UE is limited to 5.
3 Conclusion
According to the analysis given in Section 2, dual connectivity is mainly designed to cope with non-ideal backhaul constraint and potentially to improve the mobility robustness. Here we have some observations based on the co-existence between Rel-10/11 CA and dual connectivity:
Observation 1: In terms of the protocol architecture, dual connectivity can co-exist with Rel-10/11 CA.
Observation 2: While using dual connectivity for the UE, the use of Rel-10/11 CA should be prioritized to aggregate more resources in order to increase per-user throughput.

In order to progress further in SCE-HL study, we propose that RAN2 should try to confirm the following proposals:
Proposal 1: The number of aggregated eNBs should be minimized (such as 2), in order to reduce the UE/NW complexities.
Proposal 2: Dual connectivity should be used along with Rel-10/11 CA.
Proposal 3: While using dual connectivity, the maximum number of aggregated carriers of a UE is limited to 5.
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