SA WG2 Meeting #119
S2-170972
13 - 17 February 2017, Dubrovnik, Croatia
(revision of S2-17xxxx)
Source:
Huawei, HiSilicon

Title:
Discussion on user plane (N3) marking

Document for:
Approval

Agenda Item:
6.5.5

Work Item / Release:
5GS_ph1/Rel-15

Abstract of the contribution: This document proposes to give an analysis on the user plane (N3) marking.
1
Discussion
1.1 Introduction 

According to the sub-clause 5.7.1 in TS23.501 v0.1.0, it defined that:
User plane traffic with the same user plane (N3) marking value within a PDU session correspond to a 5G QoS flow. User plane marking for QoS is carried in an encapsulation header on N3 i.e without any changes to the e2e packet header.
Based on the above yellow highlighted context, we can know that the user plane marking is used for identify a 5G QoS flow (5QF) within a PDU session. 
The (R)AN maps a received packet from the UPF to a radio bearer based on the user plane marking carried in an encapsulation header on N3 reference point. In the (R)AN, the radio bearer is established based on the 5G QoS profile received from the 5GC.
1.2 Analysis
1.2.1 5QI
5G QoS Indicator (5QI) is a scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) associated to a 5QF. The following 5G QoS characteristics are associated with 5QI.
· Resource Type (GBR or Non-GBR);
· Priority level;

· Packet Delay Budget;

· Packet Error Rate.
5G QoS model supports two types of 5QI, i.e. standardized 5QI value and non-standardized 5QI value. For a standardized 5QI value, the above 5G QoS characteristics is not needed to be sent to the (R)AN. For a non-standardized 5QI value, when the 5QI is sent to (R)AN, the corresponding 5G QoS characteristics are aslo sent to the (R)AN. 
1.2.2 5QF

5G QoS model supports two types of 5G QoS Flow (5QF), i.e. GBR 5QF and Non-GBR 5QF. The figure 1 depicts the QoS parameters for the two types of 5QF. 
· For GBR 5QF, the 5G QoS profiles shall include the flowing QoS parameters: 5QI, ARP, GFBR and MFBR. When the 5QI is not standardized value, the corresponding 5G QoS characteristics are also included. The GBR QoS control should be based on all these parameters.
· For Non-GBR 5QF, the QoS profiles shall include the following QoS parameters: 5QI, ARP. When the 5QI is not standardized value, the corresponding 5G QoS characteristics are also included. The Non-GBR QoS control should be based on these two parameters.
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Figure 1 QoS parameters with standardized 5QI
For a GBR 5QF, when the transmission resource (e.g. radio resource) is enough, the packet scheduling is based on the 5QI, MFBR and GFBR. At this time, the user marking should be able to uniquely identify the above QoS parameters. 
For a Non-GRB 5QF, when the transmission resource (e.g. radio resource) is enough, the packet scheduling is based on the 5QI, at this time, the user marking should be able to identify the 5QI.
1.2.3 5QI and user plane marking

For GBR 5QF(s), it is possible that there are two 5QFs (e.g. 5QF1 and 5QF2) with the same 5QI. (The 5QI can be a standardized 5QI or non-standardized 5QI.) but different ARP, MFBR and MFBR. When the both 5QFs are admitted to be transmitted by the (R)AN, the (R)AN should implement different QoS control for these two GBR 5QFs based on the parameters 5QI, MFBR and GFBR. In this case, to differentiate these two 5QFs, two different user plane marking should be used. And the 5QI in the QoS profile cannot be used as user plane marking.
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Figure 2 Two GBR 5QFs with the same 5QI
For Non-GBR 5QF(s), it also possible that there are two 5QFs (5QI 1 and 5QI 2) with the same 5QI but different ARP, when both 5QF can be transmitted by the (R)AN, the both 5QFs will subject to the same QoS control. The (R)AN will implement QoS control based on the 5QI. In this case, these two 5QFs can use the same user plane marking. And the 5QI can be used as user plane marking. However, when the access specific resource is not enough, the (R)AN should differentiate these two 5QFs, the same user plane marking cannot be used, it means that the 5QI cannot be used as user plane marking.
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Figure 3 Two Non-GBR 5QFs with the same 5QI

According to the above analysis, the 5QI can be used as user plane marking for the non-GBR 5QF(s) only when the access resource is enough, and the 5QI cannot be used as user plane marking at any time for GBR 5QF(s).
1.3 Conclusion
In summary, the 5QI is not able to be as user plane marking for all cases. There are two possible solutions for user plane marking.

· Alternative 1：User plane marking=5QI+New identity, the new identity should be unique for a 5QI in a PDU session at least;

· Alternative 2：User plane marking=New identity, the new identity should be unique in a PDU session at least.

Considering that a new identity is always required to be allocated, there is no need to use two parameters for user plane marking. Therefore, we propose to define a new identity for user plane marking. And the identity is also used for identify the 5G QoS flow.
2
Proposal
Taking the above analysis into consideration, we propose to define a new identity for user plane (N3) marking. 
A new ID “5G QoS Flow ID (5QFI)” is proposed for user plane marking, and the 5QFI should be a scalar value.
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