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1 Introduction
In RAN2#83bis it was agreed that the work in the SI should continue with user plane architectures 1A and 3C. It was further agreed that architectures 1A and/or 3C should be realized by RRC configuration and that deviations in the protocol stack for different configurations should be limited. For example, we should not introduce a new specification for PDCP-SeNB.
In this contribution, we discuss how the specification of architectures 1A and 3C should be progressed further, following the agreed guidelines above.
2 Discussion

In the study item so far, we have compared different protocol architectures and in last meeting we agreed to continue the work focussing on architectures 1A and 3C, shown in Figure 1 and Figure 2 respectively.
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 Figure 1: Protocol architecture 1A.
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 Figure 2: Protocol architecture 3C.
In the discussions during last meeting, it was suggested that 1A and 3C should preferably not result in different specifications, but should rather be a configuration option. It was proposed to have a common architecture with 3 types of bearers rather than two different architectures. In Figure 3, such a common architecture for user plane architectures 1A and 3C is drawn, illustrating the three bearer types and their termination points. According to this proposal, there would be three types of bearers:

1) Bearer only served by MeNB, referred to as MCG DRB. This is depicted in blue in Figure 1.

2) Bearer only served by SeNB, referred to as SCG DRB. This is depicted in red in Figure 1.

3) Bearer served by MeNB and SeNB, referred to as split DRB. This is depicted in green in Figure 1.
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Figure 3: Combined user plane architecture for 1A and 3C.
In the specification work, it will be more natural to refer to these three bearer types, rather than the two architectures 1A and 3C. For instance, in architecture 3C in Figure 2, there exists both MCG DRBs and split DRBs bearers, but it is only the split DRBs bearers that will have an impact on the PDCP specification. So when specifying those changes, e.g. the reordering functionality, it is clear to define that the functionality is applied only to split DRBs.
Furthermore, different combinations of the different bearer types could be better supported. For instance a combination of SCG and split bearers is not represented by the former architectures, but could be realized with the common architecture.
Proposal 1 In the SI, we progress a common architecture with 3 different bearer types; MCG DRBs served only by MeNB, SCG DRBs served only by SeNB and split DRBs bearers served both by MeNB and SeNB.
In the following sections, we briefly discuss the specification impact of the three bearer types. The detailed impact will be part of the stage 3 work. 
2.1 RRC specification impact
In this section, we briefly investigate which RRC functions that will be affected by the introduction of the three bearer types.

-    Broadcast of system information: 

Need to provide system information for cells in the SCG, see [3] 
-
RRC connection control:


Security configuration and activation of SCG DRBs


Bearer mobility signalling for SCG DRBs and split DRBs between SeNBs


Establishment/modification/release of SCG DRBs and split DRBs via SeNB, including specification of messages between network nodes


Possible specification of handling of RLF towards SCG
-
Measurement configuration and reporting:


Possible measurements to support SCG RDB and split DRB mobility
-
Transfer of UE radio access capability information

Indication of support for SCG DRBs and split DRBs
2.2 PDCP specification impact
Split DRBs will require reordering support in PDCP, to handle reordering of PDCP PDUs from transmission over MeNB and SeNB. More information on the reordering can be found in [1]. Furthermore, SCG bearers will need separate PDCP keys which may have impact on PDCP operation.
2.3 MAC specification impact
The MAC specification will need updates, especially for split DRBs. MSG DRBs and SCG DRBs will be similar from a MAC specification point of view. A general discussion on MAC modelling can be found in [2].
3 Support for uplink data split on split DRBs
One remaining open issue is whether uplink data split on split DRBs should be supported or not. The performance evaluations presented so far have focused on downlink performance and there are no evaluations on uplink gains. Preferably, such results should be presented and discussed before taking the decision on whether or not to support uplink data split on split DRBs. However, lacking such results, we can make some qualified guesses. In the uplink, one limiting factor is the output power of the UE. Splitting the uplink data will not improve the performance if the UE is power limited. It can be expected that the gains are smaller compared to downlink gains, where the transmit power of both eNBs can be used. Thus, for the uplink it may be more important to ensure that a UE in dual connectivity is always transmitting the uplink data to the eNB with the lowest path loss. For this, we presented some evaluations earlier on in the study item in [6].
Regardless of whether uplink DRB split is supported or not, there will be a need to transmit RLC status reports to both eNBs involved in dual connectivity, since separate RLC connections are used. 
If uplink data split on split DRBs is supported, it will have certain impact on uplink scheduling, buffer status reporting, power control and power headroom reporting. These impacts are discussed in detail in separate contributions [4] and [5].
In summary, considering unclear benefits of uplink data splitting for split DRBs and added complexity for uplink scheduling and power control, our proposal is to for the time being not consider uplink data split on split DRBs.

Proposal 2 For complexity reasons, focus should be on downlink only data split for split DRBs. 
4 Conclusion

In this contribution, we have discussed how the specification of the two selected architectures 1A and 3C should best be conducted. We presented a common architecture with three bearer types, covering the solutions of the architectures 1A and 3C discussed so far. Based on the discussion in section 2 we propose the following.
Proposal 1
In the SI, we progress a common architecture with 3 different bearer types; MCG DRBs served only by MeNB, SCG DRBs served only by SeNB and split DRBs bearers served both by MeNB and SeNB.
Proposal 2
For complexity reasons, focus should be on downlink only data split for split DRBs.
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