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1 Introduction

In [1], three types of bearer, split bearer via MCG, SCG bearer and split bearer via SCG, are studied for Dual Connectivity between LTE and NR. RAN2 has agreed to capture these bearer types in RAN TR 38.912, as illustrated in [2]. At RAN3 #93bis meeting, SCG split bearer for Option 3 was initially discussed and further identified as Option 3x [3]. In this contribution, benefits of SCG split bearer for non-standalone NR are further justified and support of SCG split bearer as Option 7x for non-standalone NR with LTE eNB connecting to NGC is proposed.
2 Discussion 
2.1 Justification of SCG split bearer for non-standalone NR

Given the existing nationwide coverage of E-UTRA, it is reasonable to assume in this contribution that non-standalone NR will be a typical 5G deployment scenario, where LTE eNB connecting to EPC or NGC acts as the MeNB while gNB as SgNB. It is especially realistic for initial deployment considering that higher frequency band may be adopted for NR. In this scenario, the macro MeNB may typically connect to a large number of NR SgNBs for tight interworking, serving different UEs at the same time. When split bearer via MCG (3C) or SCG bearer (1A) is applied, some limitations or significant transformation of existing E-UTRA network can be envisaged as the bellowing,
Split bearer via MCG
· Requirement on additional MeNB processing capacity: The PDCP processing of all MCG split bearers will be performed in the MeNB. Since a number of SgNBs are overlaid within the macro MeNB coverage with the system bandwidth of NR to be wider than that of LTE, the PDCP processing capacity requirement by MeNB is much larger than that in legacy LTE-LTE DC case.  
· Increased buffering requirement: The data traffic may be sent via MCG-leg and SCG-leg by PDCP packets level with the flow control function at MeNB side. Reordering function is required at receiver side to deliver in-order packets to high layers. This implies that increased reordering buffer requirement at MeNB and UE. 
· Increased backhaul load and interface bandwidth: In the MCG split bearer, all the traffic for E-UTRA and NR legs will be first sent to MeNB through backhaul (S1/NG interface), which may lead to increased interface bandwidth requirement at MeNB. After MeNB performs flow control, a majority of these traffics will be routed to SgNB again via backhaul which increases the load on the backhaul, especially for operators who deployed the centralized backhaul node.
It can be revealed from above analysis that in case of non-standalone NR case, adoption of MCG split bearer may require significant upgrading of existing E-UTRA network. One may argue that MeNB should be able to accommodate the U-plane traffic routed toward SCG leg since we have already had such situation in LTE-LTE DC. However, the fact that numbers of gNBs connecting to eNB and the frequency bandwidth difference between E-UTRA and NR make it not realistic from operator perspective to introduce NR feature while keep upgrading LTE eNB.
Observation 1: In case of non-standalone NR case, adoption of MCG split bearer may require significant upgrading of existing E-UTRA network. 
SCG bearer
In case of SCG bearer, CN node (e.g. SGW in EPS) is responsible for data splitting, achievable rate at SgNB is irrespective of the PDCP processing capacity, buffering capability and interface bandwidth at MeNB. Nevertheless, since MeNB is unable to support SgNB bearer, interruption is visible upon UE mobility or unreliable high frequency NR link.  
Observation 2: In case of non-standalone NR case, adoption of SCG bearer may lead to service interruption upon UE mobility or unreliable high frequency NR link.
Benefits of Split Bearer via SCG

Adoption of SCG split bearer in non-standalone NR scenario can avoid the aforementioned issues of MCG split bearer and SCG split bearer,
· Less upgrading effort for legacy E-UTRA network
For SCG split bearer, similar as MCG split bearer, requirements on additional PDCP processing capacity, increased buffering and interface bandwidth are still needed due to the intrinsic essence of bearer split. Nevertheless, these requirements are imposed on SgNB (NR) rather than MeNB (E-UTRA) side. Since NR gNBs will be newly deployed node, there should be no such limitation issue for the new NR gNB node to support SCG split bearer. Moreover, data split occurs at SgNB, user data is routed from SgNB to MeNB. Since the throughput of LTE is smaller than that of NR, increased load on the backhaul is much less than that of MCG Split Bearer.
· Avoid user data transmission interruption

Upon UE mobility or unreliable high frequency NR link, service interruption is limited owing to the ability of MeNB can transmit data for the split bearer. 
Proposal 1: Compared with other two bearer types, SCG split bearer has its own advantages and use cases, and it is proposed to support SCG split bearer for non-standalone NR at Phase I standardization work
2.2 Support of SCG Split Bearer as Option 7x
As defined in [3], non-standalone NR consists of architecture Option 3/3a/3x and Option 7/7a. The reference architecture of SCG Split Bearer as Option 3x has been depicted in [3], however the reference architectures for SCG Split Bearer for Option 7 are still missing. In [4], it is argued that LTE eNB is evolved to connect to NGC, and it is foreseen that E-UTRA PDCP needs to update to support new functions from NGC, e.g., flow-based QOS and network slicing. Thus a plausible statement is made that the processing capability of PDCP in eLTE eNB can be updated accordingly. However, according to discussion on the functionality of eLTE in [5], mainly software upgrading is required to support connection to NGC, which is not necessarily related to hardware upgrading on processing capacity and interface bandwidth. Therefore, the advantages of SCG split bearer for non-standalone NR with LTE eNB connecting to NGC still holds. Hence, we propose to add SCG split bearer as Option 7x for non-standalone NR in RAN3 TR for further evaluation.
Proposal 2: To add the Radio Protocol Architecture of SCG Split Bearer as Option 7x with affixed TP.

3 Conclusion
In this contribution, benefits of SCG split bearer for non-standalone NR are further justified and support of SCG split bearer as Option 7x are proposed.
Observation 1: In case of non-standalone NR case, adoption of MCG split bearer may require significant upgrading of existing E-UTRA network. 
Observation 2: In case of non-standalone NR case, adoption of SCG bearer may lead to service interruption upon UE mobility or unreliable high frequency NR link.

Proposal 1: Compared with other two bearer types, SCG split bearer has its own advantages and use cases, and it is proposed to support SCG split bearer for non-standalone NR at Phase I standardization work
Proposal 2: To add the Radio Protocol Architecture of SCG Split Bearer as Option 7x with affixed TP.
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