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1. Introduction
In SI phase of NR, SCG split bearer were already supported for option 3/3a. and simple Radio Protocol Architecture and signalling procedure were captured in TR 38.8019[2].
In WI, more details need to be further discussed. This contribution focuses on the bearer type change issue for SCG split bearer and accordingly provides some analysis and proposals.
2. Discussion
In IWK, SCG split bearer as a new bearer type needs to consider the coexistence and the bearer type change issue with other bearer types.
According to the description for SCG split bearer (referring to annex), the MN can initiate the SeNB Addition procedure to establish the SCG split bearer. Then it means that MCG bearer can coexist with SCG split bearer,.If UE moves out of the coverage of SeNB, it is better to change the SCG split bear to MCG bear. So,direct bearer type change between SCG split bear and MCG bear should be supported. 
Observation 1: MCG bearer can coexist with SCG split bearer, and they can make direct bearer type change each other.
In legacy LTE DC, MCG Split bearer cannot coexist with SCG bearer. The main consideration is they have different requirement for deployment scenario. For example, MCG Split bearer needs ideal backhaul and can keep invisible to EPC and at same time provide higher per bearer throughput. But for SCG bearer, it mainly be used for the scenario with limited backhaul bandwidth and at same time having capability of providing high per UE throughput. Similarly in IWK, MCG split bearer and SCG split bearer also have different requirement for deployment scenario. For example, SCG split bearer is mainly used for the scenario with limited processing capability in MN. Therefore, it seems reasonable not to allow the coexistence and direct type change of the two types of bearer in IWK.
Proposal 1: Similar as legacy LTE DC, MCG split bearer cannot coexist with SCG split bearer, and the direct bearer type change between them is not supported.
However, in IWK, SCG bearer and SCG split bearer should be allowed to coexist and support bearer type change between each other. As both of them require a separate PDCP entity in SN and has the same UP interface between EPC and SN. Also when the SCG bearer can not meet the throughput requirement of UE or the radio condition of SeNB is not good, then it needs to be converted to SCG split bearer. Here, a typical signalling flow for SeNB initiating bear type change between SCG split bear and SCG bear is shown in figure 1:
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Figure 1 Bearer type change between SCG bearer and SCG split bearer
· Step 1: The SN sends the SeNB Modification Required message, which may contain SCG-Config with the new radio resource configuration of SN. For bearer type change from SCG bearer to SCG Split bearer, UL TNL addresses are included.
· Step 2/3: If MN accepts the SeNB requestthe, MN triggers the the SeNB Modification Request message, which contain DL TNL address. The SN replies the SeNB Modification Request Acknowledgement message.
· Step 4: The MN sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SN.

· Step 5: The UE applies the new configuration and replies the RRCConnectionReconfigurationComplete message.
· Step 6: Upon successful completion of the reconfiguration, the success of the procedure related to SCG-Config is indicated in the SeNB Modification Confirm message. .
After completion of bearer type change from SCG bearer to SCG Split bearer, flow control procedure needs to be applied to the other direction..
Proposal 2: SCG bearer can coexist with SCG split bearer, and they can make direct bearer type change each other.
Proposal 3:Bear type change between SCG split bear and SCG bear could be initiated by secondary node.
3. Conclusion 
This contribution discusses the SN initiated SN change procedure. And the following proposals were made:
Observation 1: MCG bearer can coexist with SCG split bearer, and they can make direct bearer type change each other.
Proposal 1: Similar as legacy LTE DC, MCG split bearer cannot coexist with SCG split bearer, and the direct bearer type change between them is not supported.
Proposal 2: SCG bearer can coexist with SCG split bearer, and they can make direct bearer type change each other.
Proposal 3: Bear type change between SCG split bear and SCG bear could be initiated by secondary node.
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5. Annex

10.1.2.4
SCG split bearer
In order to support SCG split bearer, another deployment option needs to be supported. In option 3x shown in Figure 10.1.2.4-1, the solid line shown between LTE eNB and gNB is used for U-plane data transmission terminated at the gNB, i.e. S1-U data from EPC is split at the gNB.
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Figure 10.1.2.4-1: Option 3x
In Option 3x, S1-MME is still terminated at LTE eNB while U-plane is split in the gNB as described in Figure 10.1.2.2-1 and Figure 10.1.2.2-2. Radio Protocol Architecture for the User Plane can be defined in Figure 10.1.2.4-2 for SCG split bearer. 
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Figure 10.1.2.4-2: Radio Protocol Architecture for SCG split bearer in Option 3a

10.1.2.4.1
Evaluation on SCG split bearer
The following evaluation can be considered for the analysis of this bearer type:

-
Signalling between Master node and Secondary node

-
The backhaul of Xx interface
-
The Xx interface has to offer sufficient capacity to cope with LTE bitrates.
-
Signalling between Master node and Secondary node

-
Not hidden to CN
The following evaluation can be considered for the analysis of this bearer type:

Signalling between Master node and Secondary node 

The following additional functions need to be supported on top of LTE Dual Connectivity specified in TS 36.300 [12].
-
LTE eNB (MeNB) provides its tunnel endpoint information in SENB ADDITION REQUEST or SENB MODIFICATION REQUEST message to receive DL data transmission from the gNB;
-
gNB (SeNB) provides its tunnel endpoint information in SENB ADDITION REQUEST ACKNOWLEDGE or SENB MODIFICATION REQUEST ACKNOWLEDGE message to receive UL data transmission from the LTE eNB;
-
Flow control procedure needs to be applied to the other direction, i.e. LTE eNB signals DL DATA DELIVERY STATUS to the gNB, and the gNB signals DL USER DATA to the LTE eNB.
There is no difference on the number of signalling messages between SCG bearer and SCG split bearer with some enhancements to LTE DC specification.
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