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1   Introduction
In Option 7a/7x, both the LTE MeNB and NR SgNB are connected to 5G-CN supporting flow based QoS management and the data is offloaded to NR SgNB via NG interface from 5G-CN directly. In this contribution, the granularity of offload will be discussed comparing to the existing LTE DC mechanism and some proposals will be provided.

2   Discussion
2.1   Background
In the last RAN3 meeting, there is an LS response [1] that the standard should allow a scenario of simultaneous MCG flow and SCG flow, i.e. PDU session split is supported. The further details will be provided below.
2.2   Granularity of offload
In LTE DC, there is 1:1 mapping between E-RAB and DRB, therefore, when the MeNB decides to offload a dedicated DRB to the SeNB, the whole E-RAB will be offloaded. 
However, in 5G system, instead of E-RAB, the PDU session consisting of at least one flow is established between 5G-CN and NG RAN including LTE eNB and NR gNB. And it is RAN’s responsibility to perform QoS flow to DRB mapping. Based on this assumption, there could be 1: N mapping between PDU session and DRB and of course, the value of N could be 1, i.e., the one PDU session can be mapped to at least one DRB.
The granularity of offload may be PDU session or QoS flow or DRB. Three options will be analyzed below:
· Option1: Offload per PDU session
In option1, the MeNB shall always offload all the QoS flows of one PDU session to SgNB which could be less flexible. It is not reasonable to restrict the MeNB to only perform the offload per PDU session. E.g., there are two QoS flows with different QFIs within one PDU session and the MeNB may just want to offload QoS flow1 to the SgNB, but it will offload the QoS flow2 to SgNB also due to the restriction of the offload per PDU session, and the performance of QoS flow2 will be degraded.
Observation 1: The Offload per PDU session may have less flexibility for distribution of QoS flows.
· Option2: Offload per DRB
In option2, the MeNB will offload the QoS flows to SgNB per DRB, that is, the MeNB shall always offload the QoS flows mapped to one DRB to SgNB. In LTE, the MeNB perform the offload per E-RAB which has one to one mapping to DRB. It seems that this method is same to the method in LTE. However, the RAN can determine the QoS flow to DRB mapping in NR, and multiple QoS flows with same or similar QFI can be mapped to one DRB due to the limit of number of DRBs. If the MeNB only wants to remove part of QoS flows mapped to one DRB to SgNB, e.g. for load balance, it cannot be implemented because of the restriction of offload per DRB.
Observation 2: The Offload per DRB could limit the flexibility for distribution of QoS flows.
· Option3: Offload per QoS flow

In option3, the MeNB offloads the QoS flows to SgNB per QoS flow, that is, the MeNB can remove one or more QoS flows to SgNB based on its RRM which will bring full flexibility.
Observation 3: The Offload per QoS flow offers full flexibility for distribution of QoS flows.
The option2 can be regarded as a special case of option3 where the QoS flows mapped to one DRB will be removed to SgNB altogether. The MeNB can select suitable granularity of offload within the three options based on its RRM.
Proposal 1: Discuss how the different granularities of offload could be used in individual cases.
In PDU session split scenario, some of QoS flows of one PDU session are transferred through MeNB and the other QoS flows of the PDU session are transferred through SgNB, the tunnels of this PDU session should be setup between the NGC and MeNB as well as between the NGC and SgNB. Therefore, multiple tunnels needs to be established for one PDU session in PDU session split scenario. As depicted in the Figure 1, both Tunnel 1 and Tunnel 2 are established for the PDU session1 because the PDU session split occurs i.e. the QoS flow1 and QoS flow2 of PDU session1 are delivered to UE through MeNB and QoS flow3 of PDU session1 is delivered to UE through the SgNB.
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Figure 1 Multiple tunnels for one PDU session in DC
Proposal 2: Multiple tunnels should be established for one PDU session in PDU session split scenario. 
As in LTE DC, the MeNB decides whether to remove QoS flows of one PDU session to SgNB, and it will trigger the tunnel establishment for SgNB. The tunnel can be established during the PDU session setup procedure or when the MeNB decides that the QoS flow needs to be removed to SgNB. The MeNB should inform NGC to setup the tunnel for the PDU session between the NGC and SgNB.
Proposal 3: MeNB should inform the NGC to setup a secondary tunnel of one PDU session for SgNB in PDU session split scenario.
Master eNB should inform the NGC routing information about the QoS flows relocation between the two nodes, i.e. remove some QoS flows to Secondary gNB. The NGC will route the packets of the QoS flow to the right tunnel according to the QoS flow relocation information from Master eNB. As depicted in Figure 2, the Master eNB removes the QoS flow1 to Secondary gNB and informs NGC that QoS flow1 would be routed to RAN through the Tunnnel2. The NGC will route the QoS flow1 to Tunnel2 towards Secondary gNB.
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Figure 2 Remove QoS flow from MeNB to SgNB
Proposal 4: Master eNB should inform NGC the QoS flows relocated to Secondary gNB.
2.3   QoS flow to DRB Mapping in SgNB
According to the RAN2 agreement [2], in the case of NR/NR DC PDU session split, there is one SDAP entity in the MeNB and one in SgNB for that PDU session. In option7/7a, the LTE gNB connects to NGC and supports the QoS flow based QoS framework. For the option7/7a, the same rule can be applied.
Observation 4: In option7a/7x, there is one SDAP entity in the MeNB and one in SgNB for one PDU session in case of PDU session split.
The SDAP layer above PDCP per PDU session is responsible for route the packet of QoS flows to DRB according to the QoS flow to DRB mapping relationship which can be decided by gNB based on its policy. If the QoS flow to DRB mapping relationship for the SCG QoS flows in Secondary node is determined by the Master node, additional interactions between the the two nodes will be needed for the mapping decision and mapping delivery. The SgNB is aware of the QoS of the SCG QoS flows and it can generate the QoS flow to DRB mapping according to its policy to meet the requirements of the SCG QoS flows without extra efforts. Therefore, the QoS flow to DRB mapping relationship for the SCG QoS flows in Secondary node can be determined by itself.
Proposal 5: SCG QoS flows to DRB mapping relationship can be determined by Secondary node.
3   Conclusion
In this contribution, based on the above discussions, we propose the following proposals:
Observation 1: The Offload per PDU session is lack of flexibility for distribution of QoS flows.
Observation 2: The Offload per DRB limits flexibility for distribution of QoS flows.
Observation 3: The Offload per QoS flow offers full flexibility for distribution of QoS flows.

Proposal 1: Discuss how the different granularities of offload could be used in individual cases.
Proposal 2: Multiple tunnels should be established for one PDU session in PDU session split scenario.
Proposal 3: Master eNB should inform the NGC to setup a secondary tunnel of one PDU session for SgNB in PDU session split scenario.

Proposal 4: Master eNB should inform NGC the QoS flows relocated to Secondary gNB.

Observation 4: In option7a/7x, there is one SDAP entity in the MeNB and one in SgNB for one PDU session in case of PDU session split.
Proposal 5: SCG QoS flows to DRB mapping relationship can be determined by Secondary gNB.
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