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1. Introduction
This paper discusses the QoS and bearer handling for Dual Connectivity architecture between LTE and NR via EPC. 
2. Discussion
Flow based QoS architecture is being discussed as one of the new functionality of NextGenCore. Flow based QoS architecture will be applied to at least the deployment scenario where NR gNB is connected to NextGenCore for single connectivity and for DC between NR gNBs. However, for the following Dual Connectivity (DC) architecture, clarifications are needed:

Case 1: NR gNB as a master node, data transport through NR gNB and/or eLTE eNB via NextGen Core
Case 2: LTE eNB as a master node, data transport through LTE eNB and/or NR gNB via EPC
Case 3: eLTE eNB as a master node, data transport through eLTE eNB and/or NR gNB via NextGen Core
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Case 1: DC architecture connects to NG Core, with NR gNB as MN and eLTE eNB as SN 












Case 2: DC architecture connects to EPC, with LTE eNB as MN and NR gNB as SN









 

Case 3: DC architecture connects to NG Core, with eLTE eNB as MN and NR gNB as SN

For those architecture that connects to NextGen Core (case 1 and case 3), the UE starts with single connectivity access via NR gNB or eLTE eNB. It would be straightforward to assume that the QoS are provided by using the Flow based QoS framework from UE and NW perspective. Afterwards, if NR gNB or eLTE eNB decides to perform DC with either split bearer option or SCG bearer option, then the relevant Flow based QoS framework for one of these bearer options is applied. Note that the Flow based QoS framework for DC needs to be further discussed.

Observation 1:
For the DC architecture(s) that connects to NextGen Core (case 1 and 3), the Flow Based QoS framework is applied.

For the architecture that connects to EPC (case 2), the UE starts with single connectivity access via LTE eNB, so that the QoS for packet data will be provided by the legacy LTE QoS framework (i.e., bearer based QoS). Afterwards when the LTE eNB decides to perform DC using NR gNB as secondary node with either split bearer or SCG bearer, and the legacy bearer establishment procedure for the will be applied. Legacy LTE DC procedure, e.g., SeNB Addition procedure to add NR gNB and to create X2-U for split bearer option or to update S1-U for SCG bearer option, can be performed.  In this case, the NR gNB will act as LTE SeNB and will need to support all procedures and functionalities for the LTE DC, including LTE QoS framework (i.e., bearer based QoS).

Another approach to apply Flow based QoS to NR gNB may also be considered. However, in this case the EPC needs to be adapted with the Flow based QoS. The UE will need to process the data coming from LTE side with LTE QoS framework and data coming from NR side with Flow based framework. We think that this would create unnecessary complexity in the UE and in the NW.

Observation 2:
For the DC architecture that connects to EPC (case 2), it would be straightforward to apply the LTE QoS framework (i.e., bearer based QoS).


Proposal 1: 
To confirm the understanding that:

· For the DC architecture(s) that connects to NextGen Core (case 1 and 3), the Flow Based QoS framework is applied.

· For the DC architecture that connects to EPC (case 2), LTE QoS framework (i.e., bearer based QoS) is applied.
Proposal 2:
In the DC architecture connecting to EPC, the NR gNB supports the LTE DC functionalities and procedures.

Proposal 3:
In the DC architecture connecting to EPC, the NR gNB applies LTE QoS framework towards the EPC, LTE eNB and UE:

· LTE DC procedures (e.g., SeNB addition, etc.) are applied when adding NR gNB as secondary node, in which necessary QoS service (i.e., bearer) are configured.

· E-RAB (and concerning S1-U bearer) is established between EPC and NR gNB for SCG  bearer option according to LTE specification 

· X2-U is established between LTE eNB and NR gNB for split bearer option according to LTE specification

· DRB is established between NR gNB and UE according to SCG bearer option or split bearer option as specified LTE

If the above proposal is agreed, we also prepare the related TP for TR 38.804 section 8.2 Dual Connectivity between LTE and NR via EPC in [1]
3. Summary and Proposal
QoS and bearer handling for the DC architecture between LTE and NR via EPC was discussed and clarified. The following are proposed:
Proposal 1: 
To confirm the understanding that:

· For the DC architecture(s) that connects to NextGen Core (case 1 and 3), the Flow Based QoS framework is applied.

· For the DC architecture that connects to EPC (case 2), LTE QoS framework (i.e., bearer based QoS) is applied.
Proposal 2:
In the DC architecture connecting to EPC, the NR gNB supports the LTE DC functionalities and procedures.

Proposal 3:
In the DC architecture connecting to EPC, the NR gNB applies LTE QoS framework towards the EPC, LTE eNB and UE:

· LTE DC procedures (e.g., SeNB addition, etc.) are applied when adding NR gNB as secondary eNB, in which necessary QoS service (i.e., bearer) are configured.

· E-RAB (and concerning S1-U bearer) is established between EPC and NR gNB for SCG split bearer option according to LTE specification 

· X2-U is established between LTE eNB and NR gNB for split bearer option according to LTE specification

· DRB is established between NR gNB and UE according to SCG bearer option or split bearer option as specified LTE
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