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1
Introduction
In RAN2 #83 bis it was agreed to progress U-plane architectures 1A (for no bearer split) and 3C (for bearer split). While with 1A (no bearer split) the bearer configuration in uplink (UL) seems to be quite straightforward (i.e. UL data from a radio bearer configured to one eNB is only scheduled on the carrier transmitted towards the corresponding eNB), it is still open whether restrictions should be applied in UL for the case with bearer split (3C). This contribution discusses possible restrictions to UL bearer split option (3C) and proposes a way forward.
2
Discussion
For a bi-directional radio bearer configured with bearer split in downlink (DL), the following possibilities exist for the UL:
1. No bearer split is allowed in the UL direction, i.e. all data is either transmitted by the MAC entity of the MeNB or the MAC entity of the SeNB.
Pros:  no interaction needed between the LCP procedures of the two MAC entities [R2-133857], no need for PDCP to be able to route packets towards to RLC entities for the same radio bearer.
Cons: No UL carrier aggregation (CA) gains, need to forward RLC status PDUs over Xn (avoiding Xn latency to become part of the RLC RTT was one of the main reasons to select 3C instead of 3D [R2-132338].
2. Only RLC status PDUs can be transmitted via both MAC entities (depending on the RLC entity they are directed to).
Pros: Does not require forwarding of RLC status PDUs over Xn.
Cons: No UL CA gains.
3. UL bearer split, i.e. all U-plane data can be transmitted via both MAC entities
Pros: UL CA gains can be achieved (see Figure 1), no need to forward RLC status PDUs over Xn.
Cons: Requires some interactions between LCP of the different MAC entities [R2-133857] and the ability for PDCP to route packets towards two RLC entities for the same radio bearer. However, the latter only seems to require that there is one shared transmit queue of PDCP PDUs = RLC SDUs, with the two different RLC transmitting entities claiming SDUs as they are appointed UL grants from the two eNBs. So it seems that no big routing logic is needed in the UE.
In addition to the pros and cons for the three alternatives above, it should be further observed that:
· Terminals anyway need to support dual transmission in UL to at least transmit PUCCH towards both eNBs;
· PUSCH transmission towards both MeNB and SeNB anyway needs to be supported for U-plane option 1A;
· Most of the cost/complexity for the terminal comes from supporting dual transmission in UL and this is  common for both U-plane options 3C and 1A.
In light of the observations above, it can be seen that specifying bearer split in uplink does not increase complexity since the alternatives require additional mechanisms.

Observation 1: specifying bearer split in uplink is not more complex than supporting an asymmetric allocation.

So we propose that as a working assumption no restriction should be imposed to the support of bearer split (i.e. U-plane option 3C) in UL.
Proposal 1: Rel-12 specifications should support bearer split in DL as well as in UL.

However, because the situations where a UE benefits from bearer split can be quite different in DL and UL depending on the load as well as the radio conditions (i.e. from a user throughput perspective it sometime can be beneficial to use bearer split in DL while UL transmission should mainly be happening towards one eNB.), it could still be beneficial to allow the network to configure the UE to apply some of the restrictions described in either option 1 or 2. For instance a UE with bearer split in DL could be configured to only transmit UL U-plane data from the corresponding bearer (other than RLC status PDUs) via one MAC entity. 
Proposal 2: whether some restrictions (e.g. UE only sends U-plane data other than RLC status PDUs via one MAC entity only) could be configurable is FFS.
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Conclusion
This contribution has analyzed bearer split in uplink and observed the following:

Observation 1: specifying bearer split in uplink is not more complex than supporting an asymmetric allocation.

From there, it proposed that:

Proposal 1: Rel-12 specifications should support bearer split in DL as well as UL.

Proposal 2: whether some restrictions (e.g. UE only sends U-plane data other than RLC status PDUs via one MAC entity only) could be configurable is FFS.
