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Abstract of the contribution:  Adds dual connectivity aspects and evaluation to the solution 4.9
Discussion

Solution 4.9 describes the UP protocol model- Per QoS class tunnel protocol. However, how the model is applied when multiple RAN nodes are involved in a PDU session (Dual Connectivity) is not covered in the solution. Furthermore, it is proposed to add an evaluation that clarifies that this model and the solution 4.10 “Per PDU session tunnel protocol” are equal in terms of signalling overhead and overall performance. 
Proposal
It is proposed to add the following changes to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes * * * *

6.4.9
Solution 4.9: UP protocol model - Per QoS class tunnel protocol 

6.4.9.1
Architecture description

This solution addresses the "UP protocol model" of the SM_WT_#1 SM Model.

In this option there is one tunnel per QoS class and PDU Session between a pair of NFs, e.g. between a RAN node and a UP function in the CN or between two UP functions in the CN. This option is similar to how it works for EPC where each QoS class (bearer) can have separate outer IP headers and separate encapsulation (GTP-U) headers. 
This solution has the following additional properties:
-
The receiving endpoint can use the outer IP header in combination with encapsulation header fields to determine the PDU Session and QoS class of the packet.

-
New tunnel parameters need to be established for each QoS class.
-
At mobility, signalling of tunnelling info per QoS class (although all QoS tunnels of the same PDU session can be handled in the same message) 

-
Overlapping UE IPv4 addresses supported

-
Different PDU types (IP, Ethernet, non-IP) supported 

-
End-user payload "layer" decoupled from the transport layer, allowing different technologies in the transport layer. 
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Figure 6.4.9.1-1: Per QoS class tunnel protocol
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Figure 6.4.9.1-2: Per QoS class tunnel protocol using GTP-U

For dual-connectivity, there may be two RAN nodes involved in a PDU session, hence two tunnels exist between UP function and RAN nodes, one to anchor RAN node and the other to secondary RAN node. Routing of QoS flows in the UL and DL direction between UP and RAN nodes is based on the tunnel identification . An example is given in the figure below, where QoS Class 1 and QoS class 2 in the DL are routed to the anchor RAN node and QoS class 3 is routed to the secondary RAN node. If GTP-U is used for tunneling protocol, the tunnels and therefore also the QoS classes can identified with the GTP-U F-TEID pairs.
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Figure 6.4.9.1-2: Dual Connectivity example with three QoS classes in a PDU session

6.4.9.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.4.9.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
The solution preserves the EPC principle of each QoS class carried in a separate tunnel. The performance and signalling overhead is the same or better as with solution 6.4.10 “Per PDU session tunnel protocol”:

-
The overhead of the encapsulation header is smaller in this solution than in the 6.4.10 “Per PDU session tunnel protocol”. As the 6.4.10 “Per PDU session tunnel protocol” requires QoS class is carried in the encapsulation header in the user plane, this additional information increases the user plane packet overhead. 
-
The required signaling to establish the tunnels e.g. at PDU session setup, to modify the tunnels e.g. due to UE mobility is the same in both solutions; a single transaction can establish and modify all tunnels at once, hence there is no difference in terms of amount of signaling transactions.
-
The inter-RAT mobility between 5G NR/NGC and LTE/EPC is easier as the bearers can be transferred in 1:1 fashion between the systems.
-  Whether the DRB resources are established at the QoS rule pre-authorization or in dynamic manner when the QoS class is taken into use in the user plane does not depend on the tunneling model; both tunneling models can be used with either of the DRB resource establishment model. This decision however is up to RAN2 WG.
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