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Introduction
RAN2#97bis have discussed about the possibility to unify split bears of different types, and agreed to aim to unify for LTE-NR DC. Regarding this issue, this contribution investigates the possible solution from the control plane perspective and discusses potential RAN3 impacts when supporting unified split bearer option for EN-DC.
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Discussion

The motivation to unify the split bearers of different types, i.e., MCG split bearer and SCG split bearer, is to simplify UE specifications by considering one bearer option and reducing also the number of bearer type changes to be supported. RAN2 have discussed on the user-plane aspects at the last meeting. As analyzed in [1], there are no fundamental difference between LTE-PDCP and NR-PDCP, and RAN2 further agreed to aim to unify two split bearer types for LTE-NR DC, i.e., Option 3/4/7 family.

Observation 1: RAN2 agreed to aim to unify split bearer of different types (i.e. MCG split bearer and SCG split bearer) for LTE-NR DC, i.e., Option 3/4/7 family.
In the NW side, both MCG split bearer and SCG split bearer will still exist and can easily be discriminated by the location of the PDCP entity (either in MN or SN). However, from UE perspective, there is only one bearer option to support, irrespective of whether the PDCP is located in MN or SN on the network side. It is not necessary for the UE PDCP entity (for this unified split bearer) to be explicitly belonging to either MN protocol stack or SN protocol stack. 

As analyzed in [2], from the control plane perspective, this “neutral” PDCP entity goes well with that the corresponding PDCP configuration does not have to be directly associated with the MCG configuration or the SCG configuration. If the UE PDCP for the unified split bearer has to be configured through MCG configuration or SCG configuration, then we are basically saying that the UE PDCP is part of the MN or SN protocol stack, respectively. This is because the current RRC framework has a clear separation of the RRC configuration (between MN RRC and SN RRC) for the respective lower layers. In this case, MCG configuration will only be used when the actual PDCP on the network side is in the MN, and so will SCG configuration only be used when the actual PDCP on the network side is in the SN. This is basically the same as the RRC specification supports only one split bearer type – either MCG split bearer or SCG split bearer. The unified bearer option, irrespective of whether the PDCP is located in the MN or SN on the network side, cannot be fulfilled from the UE perspective.

Therefore, the PDCP configuration for the unified split bearer is better to be provided separately to the MCG configuration or the SCG configuration, irrespective of whether the PDCP is located in the MN or SN on the network side. This can be achieved by a separate RRC container for the PDCP configuration.

Observation 2: From the control plane perspective, a separate RRC container for the PDCP configuration (neither through the MCG configuration nor through the SCG configuration) is required for the unified split bearer.
From network perspective, the PDCP configuration carried in the separate container can come from the node that has the PDCP entity. In view of the current RRC framework, this PDCP configuration container can be delivered to the UE as part of MN RRC message or SN RRC message. The received PDCP configuration can configure the neutral PDCP layer and this configuration can be done either by MN or SN RRC entity within the UE as it is a separate container.
For EN-DC, RAN2 further agreed that the MN RRC message is delivered with an embedded SN RRC message for the case when SN/MN RRC reconfiguration requires also MN/SN RRC reconfiguration. Note that for the case of the SCG split bearer, the PDCP configuration for the unified split bearer will be prepared by the SN. If this has to be through MN RRC due to reconfigurations on both sides, then the above discussions imply that the MN RRC message will need to have two containers, one (SN configuration container) for SCG configuration excluding PDCP configuration for the unified split bearer and another container (PDCP configuration container) carrying the PDCP configuration for the split bearer. The illustrations are depicted below.
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Figure 1: Example message flow for network SCG split bearer, with SN providing the PDCP configuration container [2]
Therefore, when supporting the unified split bearer option for EN-DC, an additional inter-node RRC container (i.e. PDCP configuration container) is required to carry the corresponding PDCP configuration over X2-AP interface.

Proposal 1: In supporting unified split bearer option for EN-DC, an additional inter-node RRC container is required to carry the PDCP configuration over X2-AP interface. Details to be FFS pending RAN2 progress.
3

Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: RAN2 agreed to aim to unify split bearer of different types (i.e. MCG split bearer and SCG split bearer) for LTE-NR DC, i.e., Option 3/4/7 family.
Observation 2: From the control plane perspective, a separate RRC container for the PDCP configuration (neither through the MCG configuration nor through the SCG configuration) is required for the unified split bearer.
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: In supporting unified split bearer option for EN-DC, an additional inter-node RRC container is required to carry the PDCP configuration over X2-AP interface. Details to be FFS pending RAN2 progress.
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