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1. Introduction
Flow based QoS is a key improvement in 5G. Flow QoS introduces SDAP protocol and session level tunnelling, which impact the NGC based DC architecture and procedures.
This paper analyses the flow QoS impact to dual connectivity.
2.  Analysis 

2.1   PDU Session Split on MN and SN

In last meeting, RAN3 and SA2 didn’t have conclusion on whether to allow one PDU session split to both MN and SN. RAN2 discussed the same issue last meeting and agreed to support the PDU session split in DC.
Agreements

1
NR/NR DC should support that different QoS flows of the same PDU session can be mapped to MgNB and SgNB. 

2
In the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MgNB and SgNB then there is one SDAP entity in the MgNB and one in SgNB for that PDU session.

RAN2 understand that support of this behaviour is still under discussion on SA2.

Figure 1 shows the message flow to support PDU session split in DC.
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Figure 1: PDU Session Split in DC
Proposal 1: PDU Session Split on MN and SN are supported, based on RAN2 agreement.
2.2   SDAP support in SN

For PDU session with SCG bearer or SCG split bearer, SN needs to run SDAP protocol. In this case, MN shall deliver the DRB-flow mapping information to SN in “MN to SN container” during SN addition/modification procedure.

Proposal 2: DRB-flow mapping information is delivered to SN in MN to SN container, during SN addition/modification procedure with SCG bearer or SCG split bearer being established/modified.

2.3   Data delivery over Xn-U 
For split bearer, the data forwarded over Xn is PDCP PDU, which is in DRB level. The QoS flow ID information shall be included in the GTP-U header.  

Proposal 3: For split bearer, PDCP PDU is forwarded over Xn interface with DRB level GTP-U tunnel. At least the UL GTP-U header shall include QoS flow identifier information. 
2.4   AMBR Enforcement
In LTE APN-AMBR is enforced by PGW because APN is not visible to RAN. For UL, the traffic exceeding APN-AMBR is discarded by PGW. However, the excess traffic has consumed air interface resource and backhaul resource. 

Observation 1: Policing excess UL traffic which has consumed radio and backhaul resource in PGW is not an efficient way.

In 5G, PDU Session is aware by gNB. This enables gNB to enforce Session AMBR. 

Proposal 4: Optionally enforce UL Session AMBR in RAN.

In LTE DC, UE-AMBR is supported by MeNB assigning UE-AMBR limit to SeNB. In DC/EN-DC with NGC, the same mechanism can be used for UE-AMBR and Session-AMBR.
Proposal 5: MN sends Session AMBR limit and UE-AMBR limit to SN in SN Addition/Modification procedure.
3. Summary and conclusion
Proposal 1: PDU Session Split on MN and SN are supported, based on RAN2 agreement.
Proposal 2: DRB-flow mapping information is delivered to SN in MN to SN container, during SN addition/modification procedure with SCG bearer or SCG split bearer being established/modified.

Proposal 3: For split bearer, PDCP PDU is forwarded over Xn interface with DRB level GTP-U tunnel. At least the UL GTP-U header shall include QoS flow identifier information. 

Observation 1: Policing excess UL traffic which has consumed radio and backhaul resource in PGW is not an efficient way.

Proposal 4: Optionally enforce UL Session AMBR in RAN.

Proposal 5: MN sends Session AMBR limit and UE-AMBR limit to SN in SN Addition/Modification procedure.
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