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Introduction
It has been agreed in RAN2 to support both SCG bearer and SCG split bearer when operating in LTE/NR Dual Connectivity with LTE as the master. The motivation for supporting SCG split bearer option is among other the possibility in some scenarios to optimize user plane path going through the NR node. From a UE point of view SCG bearers are defined in that they use NR PDCP layer, and that they use the S-KeNB for encryption. Additionally, it is agreed to support MCG split bearer which for instance could be beneficial for quickly switching between LTE only to EN-DC LTE/NR without the need to re-establish / relocate the PDCP context.
With the support of SCG bearers, the number of bearer combinations for LTE/NR Dual Connectivity becomes quite many (e.g. both split/no split, MCG and SCG) as illustrated in the figure below. This also means that there will be a large number of handover/reconfiguration scenarios (e.g. MCG->MCG, MCG->SCG, SCG->SCG, with/without splits) that needs to be supported. The handling of this is discussed further in [R2-1702720]. For this reason, it is beneficial to consider solutions minimizing the UE impacts of supporting these bearer combinations e.g. to reduce complexity in the standard, implementation, and testing, at the same time without reducing the flexibility in the network to support different bearer termination points
 [image: ]
Example deployment use cases / scenarios
RAN3 TR 38.801 defines both centralized and distributed deployments with and without co-siting of NR and LTE as shown below:




Out of this we could consider the following scenarios:
1. Operator deploys EN-DC by adding new NR radio HW at existing LTE sites
2. Operator deploys new NR gNBs at new sites
3. Operator deploy centralized RAN architecture where NR and LTE higher layers (e.g. RRC/PDCP) are terminated.
In the case above there may be different requirements on using different bearer combinations e.g. 
· [bookmark: _GoBack]In case 1 and 3 the operator may want to use MCG and MCG split bearer to allow fast switching between EN-DC and LTE without the need to relocate or re-establish PDCP.
· In case 1 and 2 the operator may want to use SCG and SCG split bearer to utilize new NR HW with higher capability and/or in case 2 to optimize transport path for NR traffic and/or minimize LTE impact

Depending on deployment, there are gains of different MCG and SCG termination options.
The current RAN2 agreement supports bearer termination in both MeNB and SeNB.
Possibilities to minimize UE and RAN2 impacts of different bearer termination options
In this section some high level solutions are considered on how the differences between the bearer options could be minimized in the RAN2 specifications if a need for simplification is seen. However, this should be done without reducing the flexibility to terminate the bearers in both MeNB and SeNB.
Use the same or harmonized PDCP protocol for both MCG and SCG bearers
One difference today between MCG and SCG split bearers for EN-DC is the assumption that the former use LTE PDCP protocol and the latter use NR PDCP protocol. In principle, both specifications support same functionality (like reordering) so there should not be big complexity from different specifications. However, if big complexity is foreseen, one possible way to minimize the difference is to use the same protocol e.g. either use NR PDCP protocol for both cases or use a common harmonized PDCP protocol e.g. evolved from LTE protocol.
In this way, if the UE would be configured both with MCG split DRB and SCG (split) DRB the UE would use the same PDCP protocol, which could simplify implementation and testing. 
Using the same or harmonized PDCP protocol for both MCG and SCG bearers could simplify implementation and testing.

Harmonize security handling for both MCG and SCG bearers
Currently SCG bearers are assumed to use S-KeNB for deriving UP encryption keys (RAN2 agreement). Given however that the MeNB also have access to the S-KeNB it would be possible to use S-KeNB also for MCG bearers. Security wise this is ok if the UE is only configured with either MCG or SCG bearers. 
This would work well if the UE has does not have both MCG and SCG bearers at the same time. If this needs to be supported then it would most likely for security reasons be required to explicitly signal at bearer setup which key should be used i.e. KeNB or S-KeNB. Given however with the agreement to support both MCG and SCG split bearer it could be questioned if simultaneous MCG and SCG bearers are required.
One possible benefit with de-coupling the key from the MCG and SCG bearer is that question of where the bearer is terminated is hidden from the UE which makes it possible in some cases to avoid re-location and re-establishment of PDCP (see discussion below).
It should be considered if the security handling for MCG and SCG bearers could be harmonized to minimize the differences between the bearer types and hide the termination point from the radio interface. 
Possible benefits of harmonizing MCG and SCG bearers
The following benefits are identified with the harmonization of MCG and SCG bearers:
· A bit less specification work since only a single PDCP layer supporting both NR and LTE RAT needs to be maintained
· In some scenarios fewer or more harmonized re-configuration cases needs to be specified. E.g. no NR PDCP to LTE PDCP and vice versa.
· Potential to simplify / harmonize UE configuration e.g. UE needs a “common” higher layer configuration (PDCP) and one or two “access specific” lower layer configuration (e.g. RLC/MAC)
· Performance wise there could be benefits that the PDCP layer does not need to be re-established in some scenarios (thus avoiding the associated flushing of RLC buffer). For instance:
a. if the UE is assigned an SCG split bearer in a NR SeNB it may be possible to keep that bearer even if the NR leg temporarily is blocked or removed to reduce UE power consumption. In baseline solution the network has no choice but to move the bearer to an MCG bearer and flush the RLC on the MCG leg.
b. if the network knows the UE will or can enter EN-DC when the UE returns from RRC_INACTIVE it can choose to setup an SCG split bearer in a NR SeNB in advance of activating the NR radio leg. This makes it possible to later move to a full SCG split bearer without the need to flush the RLC of the MCG leg. 
Proposal 1	For RAN2 to consider possible harmonization of MCG and SCG bearers from a radio interface point of view. 
Conclusion
The following observations is made:
1. There are both pros / cons with the different MCG and SCG termination options.
The current RAN2 agreement supports bearer termination in both MeNB and SeNB.
Using the same or harmonized PDCP protocol for both MCG and SCG bearers could simplify standardization, implementation, and testing.
It should be considered if the security handling for MCG and SCG bearers could be harmonized to minimize the differences between the bearer types and hide the termination point from the radio interface. 
Based on these observations the following proposal is made. 
Proposal 1	For RAN2 to consider possible harmonization of MCG and SCG bearers from a radio interface point of view. 
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