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Abstract: This discussion paper aims to discuss about the QoS mapping between CP traffic within overlay network and UP traffic within underlay network and proposes to handle the Control Plane signalling towards the Overlay Network.
1. Introduction
Objectives of eNPN include the following:
-	Informative guideline for mapping between standardized 5QI/ARP and DSCP marking to enable the PLMN and SNPN to use the same mapping values for UL and DL user plane traffic within SNPN and PLMN
This contribution discusses about the QoS mapping between CP traffic within overlay network and UP traffic within underlay network.
2. Discussion



Figure 1: UE access to Overlay Network over Underlay Network.
In the above architecture, the Control Plane signalling and User Plane data flows towards the Overlay Network are carried by a PDU session in Underlay Network. Per the existing mechanisms defined in TS23.502 clause 4.12.5, it is possible to provide QoS differentiation on per-IPsec Child SA basis, so the Overlay Network can establish the corresponding IPsec Child SA for Control Plane signalling and User Plane data flows towards Overlay Network between the UE and the N3WIF.
The UE and the N3IWF shall mark all IP packets sent over a Child SA with the corresponding DSCP value, and the UPF of Underlay Network can use the (Security Parameter Index) and IP address of N3IWF to identify the IPsec Child SA.
Control Plane signalling towards the Overlay Network includes the following:
· NAS signalling between UE and the 5GC of Overlay Network, e.g., registration request, service request, PDU session establishment request, UL/DL NAS transport, etc.
· Signalling between UE and the N3IWF of Overlay Network to create the IP sec Child SA, e.g., IKE_Create_Child_SA Req/Res, etc.
See the following figure for illustration of a possible scenario where a default QoS flow at Underlay Network is used for Control Plane signalling towards the Overlay Network, and the User Plane data flows for different QoS flows of Overlay Network are mapped to different QoS flows at Underlay Network.


Figure 2: illustration of the mapping between Control Plane signalling/ User Plane data flows towards the Overlay Network with QoS Flows at the Underlay Network.
The N3IWF can determine how many IPsec Child SA to use, for User Plane data flows of the overlay network, the N3IWF can use the QoS profile received from the SMF of Overlay Network to map the User Plane data flows to a IPsec Child SA, and the corresponding DSCP value is used to mark all IP packets sent over the corresponding Child SA:
-	For DL traffic, the N3IWF can use the 5QI/ARP in the QoS Profile associated with the QFI of the data packets to find the IPsec Child SA and the corresponding DSCP value. When the UPF of Underlay Network receives the IP packets marked with the corresponding DSCP value, the UPF can use the QER associated with the matched PDR and DSCP to enforce the QoS. In order to enable the same QoS treatment for transmission of the data packets within the overlay network and underlay network, the SLA between the Overlay Network and Underlay Network can be used to ensure the same mapping value between standardized 5QI/ARP and DSCP marking.
-	For UL traffic, the UE can use the QoS Rule to bind the data packets to the IPsec Child SA and corresponding DSCP value. When the UPF of Underlay Network receives the IP packets marked with the corresponding DSCP value, the UPF can use the QER associated with the matched PDR and DSCP to enforce the QoS. When the N3IWF receives the IP packets marked with the corresponding DSCP value from the IPsec Child SA, it can map the DSCP value to the 5QI/ARP in the QoS Profile. In order to enable the same QoS treatment for transmission of the data packets within the overlay network and underlay network, the SLA between the Overlay Network and Underlay Network can be used to ensure the same mapping value between standardized 5QI/ARP and DSCP marking.
Observation 1: In order to enable the same QoS treatment for transmission of the User Plane data flows towards the Overlay Network within the overlay network and underlay network, the SLA between the Overlay Network and Underlay Network can be used to ensure the same mapping value between standardized 5QI/ARP and DSCP marking.

For Control Plane signalling towards the Overlay Network, there is no QoS profile at the N3IWF of Overlay Network. When the UPF of the Underlay Network receives the IP packets of the signalling IPsec Child, the UPF can enforce the QoS with the QER and DSCP value based on the SLA. It is suggested that the N3IWF performed a specific DSCP marking for the child SA carrying the NAS, it is suggested a value corresponding to high priority. The receiving network can map the traffic from N3IWF with the specific mapping which is agreed in SLA. It should be noted that in SLA the involved party may share the IP address ranged of the N3IWF in order to define the suitable traffic filtering rule for traffic coming from N3IWF. 

Observation 2: There is no QoS profile at the N3IWF of Overlay Network for Control Plane signalling towards the Overlay Network. The QoS treatment for Control Plane signalling at Overlay Network is up to implementation and operator policy. Therefore, the N3IWF of different Overlay Network may map the Control Plane signalling with different DSCP marking, thus the QoS treatment for transmission of the Control Plane signalling may be different within the overlay network and underlay network.

Proposal: The involved parties in SLA shall agree in the DSCP marking used in N3IWF in the child SA carrying the NAs signalling.

When the Control Plane signalling/ User Plane data flows towards the Overlay Network are transferred between the UPF and the N3WIF, it is assumed that the transmission delay between the UPF and the N3WIF can be ignored when considering the QoS treatment/mapping within the overlay network and underlay network. However, in reality, that transmission delay may vary a lot and there is no means to measure it, it is hardly to guarantee the same QoS treatment for transmission of the Control Plane signalling/ User Plane data flows towards the Overlay Network without considering the actual transmission delay between the UPF and the N3WIF. Moreover, the DSCP value of the IP packets may be changed during transmission between the UPF and the N3WIF.
Observation 3: It is hardly to guarantee the same QoS treatment for transmission of the Control Plane signalling/ User Plane data flows towards the Overlay Network without considering the actual transmission delay between the UPF and the N3WIF that depends on the variable physical distance and the fact that the DSCP value may be changed.
Conclusion: SLA between Overlay Network and Underlay Network should be enough to guarantee the almost same QoS treatment for transmission of DL/UL traffic within Overlay Network and Underlay Network, while some tight QoS KPI may be not satisfied as matter of fact that the nature of the whole solution is not able to do this.
3. Conclusion and proposal(s)
Observation 1: In order to enable the same QoS treatment for transmission of the User Plane data flows towards the Overlay Network within the overlay network and underlay network, the SLA between the Overlay Network and Underlay Network can be used to ensure the same mapping value between standardized 5QI/ARP and DSCP marking.
Observation 2: There is no QoS profile at the N3IWF of Overlay Network for Control Plane signalling towards the Overlay Network. The QoS treatment for Control Plane signalling at Overlay Network is up to implementation and operator policy. Therefore, the N3IWF of different Overlay Network may map the Control Plane signalling with different DSCP marking, thus the QoS treatment for transmission of the Control Plane signalling may be different within the overlay network and underlay network.
Proposal: The involved parties in SLA shall agree in the DSCP marking used in N3IWF in the child SA carrying the NAs signalling.
Observation 3: It is hardly to guarantee the same QoS treatment for transmission of the Control Plane signalling/ User Plane data flows towards the Overlay Network without considering the actual transmission delay between the UPF and the N3WIF that depends on the variable physical distance and the fact that the DSCP value may be changed.
Conclusion: SLA between Overlay Network and Underlay Network should be enough to guarantee the almost same QoS treatment for transmission of DL/UL traffic within Overlay Network and Underlay Network, while some tight QoS KPI may be not satisfied as matter of fact that the nature of the whole solution is not able to do this.
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