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1. Introduction
At RAN2 #97bis, RAN2 discussed to merge MCG and SCG split bearers into a unified split bearer as illustrated in Figure 1-1 [3]. Although there was no final conclusion, RAN2 agreed to aim for unifying split bearer type options for LTE-NR DC, i.e.,Option3/4/7 family. This paper looks into the UE side impacts of unifying MCG/SCG split bearers. NW procedure aspects are investigated in our accompanying contribution [4].
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Figure 1-1:
Unified split bearer

2. Discussion
2.1. Which PDCP for MCG split bearer?

During the last meeting, one of the discussion points to achieve the unified split bearer was whether NR-PDCP can be used for MCG split bearer. Although it was commented that it might be hard to determine before looking into the stage3 details of NR-PDCP, it should be technically possible since UE implements the bearer configured with NR-PDCP and LTE-RLC for SCG split bearer. Also, we think that it should be rather preferable to use NR-PDCP for the LTE-NR DC even for MCG split bearer from implementation and specification perspective. From implementation perspective, if UE implements LTE-PDCP and NR-PDCP on the separate L2 processors, one for NR-PDCP should be more powerful to support higher throughput in NR. In this case, even for MCG split bearer, NR-PDCP should be used to handle the higher throughput on NR-RLC leg. From specification perspective, as discussed in email discussion [97bis#11][NR], there may be a challenges from UE perspective to support the UL bearer split mechanism as for LTE due to limited UE processing time. If RAN2 agrees to take care of such pre-processing in the NR PDCP specification, it should be beneficial to use NR-PDCP for UL bearer split. One of the possible concerns to use NR-PDCP also for MCG split bearer is that UE needs to implement NR-PDCP on top of LTE-PDCP. However, as analysed in [1], there seems no much difference between LTE-PDCP and NR-PDCP, UE can implement NR-PDCP without much additional effort. Therefore, we propose to use NB-PDCP for LTE-NR DC even for MCG split bearer. 
Proposal1: NR-PDCP is used for LTE-NR DC even for MCG split bearer.

2.2. Security handling

One of the differences between MCG split bearer and SCG split bearer is security handling. In DC, UE only maintains KeNB in case of MCG split bearer and maintains KeNB and S-KeNB in case of SCG split bearer. However, we think that the additional effort to support S-KeNB is not a showstopper to achieve the unified split bearer from UE perspective. This is because even for SCG, the legacy security frameworks (e.g., ciphering method and security input) are utilised and the actual difference is the UE needs to maintain SCG-Counter and calculate S-KeNB based on it. We think that such additional mechanism is not too complicated to define the additional UE capability. Therefore, it is proposed that for unified split bearer, UE is signalled to use KeNB or S-KeNB. 
Proposal2: For unified split bearer, UE is signalled to use KeNB or S-KeNB.
2.3. L2 handling

Another difference between MCG split bearer and SCG split bearer is L2 handling upon bearer type change. Figure2-1 illustrates the assumed state transition between bearer types. It should be noted that actual L2 handling for NR is still under discussion. 
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Figure.2-1
With regard to unified split bearer, the discussion point is whether it is possible to specify the unified L2 handling between xCG split bearer and MCG/SCG bearer. 

Reconfiguration between MCG bearer and xCG split bearer (orange/blue lines)
In the figure1, the differences on L2 handling between MCG split and SCG split are shown in red. Such difference comes from that security key should be changed between MCG and SCG. However, we think the difference shown in the figure is not the sufficient justification to preclude the unified split bearer since the figure just shows the parts of the procedures UE implements. It is assumed that RRC signalling is designed in a flexible way to support various combinations of procedures. For example, reconfiguration between MCG bearer and MCG split bearer can be done with PDCP security update or MeNB HO. In this case, PDCP and MCG RLC are re-established during the procedure which is almost equivalent to reconfiguration between MCG bearer and SCG split bearer. In contrast, regarding SCG split bearer, as proposed in [5], one of the benefits of SCG split bearer is the possible CN signalling reduction compared with SCG bearer. Even when SCG link becomes unavailable (e.g., out of coverage of SgNB), SgNB can be kept as a logical node to terminate PDCP as in Figure.2-2. However, in this case, UE may need perform PDCP data recovery and SCG-RLC  re-establishment to recover the data which was aimed to be transmitted via SCG leg. This is almost equivalent to the reconfiguration from MCG split bearer to MCG bearer. 
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Figure.2-2
From above, regardless of the PDCP termination points, UE will anyway support the same L2 handling. Thus, from L2 handling to be supported by UE, we don’t see any difference between MCG split and SCG split. 
Observation1: There is no difference on L2 handling to be supported by UE between xCG split bearer and MCG bearer.
Reconfiguration between SCG bearer and xCG split bearer (green lines)
In the last meeting, it was agreed not to support reconfiguration between MCG split bearer and SCG bearer while support between SCG split bearer and SCG bearer. If there is such difference it might be hard to specify the unified L2 handling from this perspective. On the other hand, it is not still clear what the use case of this reconfiguration. If assuming that there is good backhaul provisioning, the intention to reconfigure from SCG split bearer to SCG bearer would be, for example, MCG leg is not available temporarily due to congestion in LTE cell. If this is the case, it is just SgNB scheduling decision and thus it is not actual reconfiguration which involves RRC reconfiguration. Therefore, this case does not affect to the unified split bearer from UE perspective.
Observation2: The bearer type change between SCG bearer and SCG split bearer is just SgNB scheduling decision and does not involve UE reconfiguration.
Proposal3: Not support reconfiguration between SCG bearer and SCG split bearer from UE perspective.

From observation1 and 2, we think that RAN2 needs to specify various combinations of procedures anyway and propose to specify the L2 handling for bearer type reconfiguration between MCG bearer and the unified split bearer.
Proposal4: Specify the L2 handling for bearer type reconfiguration between MCG bearer and the unified split bearer.
Moreover, if RAN2 can achieve to merge MCG split bearer and SCG split bearer into one option. The question is whether SCG bearer should be defined as separate option on top of unified split bearer from UE point of view. SCG bearer will be useful in the deployment where the backhaul provisioning is not good. However, it would be questionable to assume the backhaul is not good even expecting very high Uu data rate on NR. Since SCG bearer is a subset of SCG split bearer from specification perspective and the same operation can be achieved by NW implementation anyway. By defining the separate UE option, it may lead unnecessary market fragmentation. Therefore, we propose to consider SCG bearer as NW option. 
Proposal5: consider SCG bearer as NW option.
3. Summary and Conclusion

In this contribution, we addressed the UE side impacts of unifying MCG/SCG split bearers and followings are observed and proposed.

Observation1: There is no difference on L2 handling to be supported by UE between xCG split bearer and MCG bearer.

Observation2: The bearer type change between SCG bearer and SCG split bearer is just SgNB scheduling decision and does not involve UE reconfiguration.
Proposal1: NR-PDCP is used for LTE-NR DC even for MCG split bearer.

Proposal2: For unified split bearer, UE is signalled to use KeNB or S-KeNB.
Proposal3: Not support reconfiguration between SCG bearer and SCG split bearer from UE perspective.

Proposal4: Specify the L2 handling for bearer type reconfiguration between MCG bearer and the unified split bearer.
Proposal5: consider SCG bearer as NW option.
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