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1 Introduction
During the study item phase, focus in dual connectivity was mainly to study how split of DL bearers could allow e.g. increased DL user throughput. Hence, splitting of bearers has been agreed to be added for Dual Connectivity for Rel-12. However it has yet not been concluded whether it should be supported to split the UL part of the bearer, i.e. if the UE would send new data PDUs to both MeNB and SeNB.

2 Impact of UL bearer split
To support splitting of UL bearers then there will be impacts on, at least, UL power control, buffer status reporting as well as on logical channel prioritization. In the following sections it will be discussed some changes needed on these mechanisms if splitting of UL bearers should be done.
2.1 Power control

We assume that the motivation for splitting of UL bearers would be to have a chance of achieving UL user throughput gains. To have a chance of achieving UL user throughput gains there is a need to have simultaneous UL transmissions to the MeNB and SeNB. It was discussed earlier that it may be possible that also UEs with a single uplink could achieve user throughput gains by doing time switching between the MeNB and SeNB. However, the UE would in that case likely need to perform some interruptions at the time of switching between MeNB and SeNB and due to these interruptions the user throughput may be decreased instead of increased. Therefore it is probably required that, to achieve any uplink user throughput enhancements, the UE need to be capable of two simultaneous PUSCH.
To support simultaneous PUSCH to MeNB and SeNB then UL power control will be impacted compared to today’s specifications where one eNB which performs power control and hence has the complete picture with respect to for example the UEs available power. But if power control is a split effort between the MeNB and SeNB and none of the eNBs has the complete picture and also, due to the non-ideal backhaul, it is not possible to have fast enough coordination between the eNBs to ensure efficient power control. For example, the available power in the next sub frame for the UE-SeNB transmission depends on how much power is allocated to the UE-MeNB transmission and vice versa. As neither the MeNB nor the SeNB will get timely information about the scheduling decisions with respect to the other eNB, the eNBs will not know what the UE’s actual available power to that eNB. Without timely information regarding available power the scheduling decisions made by the eNBs may dictate that the UE should use more than available (or allowed) power for transmission, which the UE cannot comply to.
Simultaneous UL transmissions to MeNB and SeNB may be acceptable (or even necessary) for some cases, e.g. UCI or RLC feedback to MeNB and UL data to SeNB, as the power for the UL data transmission can be scaled down for the benefit of the transmission with UCI or RLC feedback. We are assuming that the UL transmissions for UCI/RLC feedback are not expected to be large or frequent. However, simultaneous UL transmissions to MeNB and SeNB for the sake of UE uplink throughput enhancements would require both large and frequent simultaneous UL transmissions to MeNB and SeNB and hence the power control will be a bigger issue which probably will not be handled well by a power scaling mechanism.
Furthermore, it can be expected that in uplink the UE is often power limited as it cannot be very close to both base stations. That means that increasing schedulable frequency domain (by having inter-eNB CA) does not increase the throughput as the UE is anyway transmitting with the maximum power.

2.2 Buffer Status Report and Logical Channel prioritization
Another issue which needs to be addressed is how the UE should do buffer status reporting for a bearer in case the bearer is split in uplink between two eNBs. The UE may either indicate to part of the buffer size to the MeNB and part of the buffer to the SeNB. However regardless of how this split is done of the buffer status report, there is risk of wastes radio resources. In addition, reporting BSRs to many eNBs will increase specification complexity. 

Also LPC would need to be modified quite much to work well with UL split. Consider the case when the UE is configured with one MeNB-only bearer and one split bearer. In LCP today it is not specified how the UE should map the logical channels to grants. However, for the split bearer there is risk, that upon reception of an MeNB grant, the UE empties the buffer for the split bearer’s logical channel and if the UE then receives a grant from the SeNB the UE will have nothing to send to the SeNB and the resources are wasted.

The issues related to BSR and LCP are discussed in more detail in [1].
3 Conclusion
In this contribution we have discussed the impact needed to support splitting of UL bearers and it has been seen that the impact is rather large. Changes are needed to, at least, UL power control, buffer status reporting and logical channel prioritization. In dual connectivity, one eNB cannot have exact knowledge of other eNBs scheduling decisions meaning that fast RRM algorithms are not efficient and gains remain limited. As it has not been studied to large extent if there are any gains of UL bearer split, we suggest that this is left out from Rel-12 due to the limited time left. 
Proposal 1 In Rel-12, splitting of UL data is not supported.

Rather, in the split bearer scenario, it should be up to the network to configure to which node UP packets should be transmitted.
Proposal 2 The network configures to which eNB the UE transmits new UL PDCP PDUs .
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