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1. Abstract

This paper is based on C1-171356. Changes to C1-171356 are marked with underlining.

This paper analyzes QoS parameters of 5GC and proposes stage-3 requirements for the stage-3 coding for the QoS parameters.

2. Discussion
2.1 state-2 requirements

TS 23.501 v0.4.0 contains the 5G QoS model in subclause 5.7.
According to stage-2 requirements: "The UE performs the classification and marking of UL User plane traffic, i.e. the association of uplink traffic to QoS flows, based on QoS rules. These rules may be explicitly signaled over N1 (at PDU Session establishment or QoS flow establishment), pre-configured in the UE or implicitly derived by UE from reflective QoS." and "The QoS flow is the finest granularity of QoS differentiation in the PDU session." and "A default QoS rule is required for every PDU session.", the protocol needs to enable providing one or more QoS rules associated with a PDU session from network to the UE.

Observation-1: the NAS protocol needs to enable the network to provide the UE with QoS rules associated with a PDU session. The network can provide the UE with one or more QoS rules associated with a PDU session at the PDU session establishment or at QoS flow establishment.
Stage-2 requirements indicates that the following parameters need to be provided for a QoS rule:
-
A QoS rule contains a QoS rule identifier, the QFI of the QoS flow, and a QoS flow template (i.e. the set of packet filters and corresponding precedence values associated with the QoS flow).

-
In UL, the UE classifies packets based on the QoS flow template in the QoS rules and conveys the classification of the User Plane traffic belonging to a QoS flow through a User Plane marking using the QFI in the corresponding QoS rule.
-
For a UE supporting reflective QoS function, and if reflective QoS function is enabled by the 5GC for some traffic flows, the UE shall create a derived QoS rule for the uplink traffic based on the received downlink traffic. The UE shall use the derived QoS rules to determine mapping between uplink traffic and QoS flow.
-
When Reflective QoS is activated via Control Plane the precedence value for a derived QoS rule within the scope of the Control Plane activation (i.e. QoS Flow, PDU Session) is set to a value that is signalled via the Control Plane.
Observation-2: Each QoS rule contains at least:


-
QoS rule identifier,


-
QFI,


-
QoS flow template containing a set of packet filters and corresponding precedence values,


-
whether reflective QoS function is activated using control plane, and


-
if the reflective QoS function is activated using control plane, the precedence value for a derived QoS rule.

Stage-2 also defines the following QoS parameters associated with a QoS flow:

-
5G QoS Indicator (5QI);
-
Allocation and Retention Priority (ARP);

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL (for GBR QoS flow only);

-
Maximum Flow Bit Rate (MFBR) - UL and DL (for GBR QoS flow only); and
-
Notification control (for GBR QoS flow only).

It would be advantageous to enable providing Guaranteed Flow Bit Rate (GFBR) for UL, Guaranteed Flow Bit Rate (GFBR) for DL, Maximum Flow Bit Rate (GFBR) for UL, and Maximum Flow Bit Rate (GFBR) for DL to the UE as similar rates are provided in EPS NAS to the UE and used by upper layers of the UE (e.g. IMS).

It would be advantageous to enable providing 5G QoS Indicator (5QI) to the UE as semantic of the 5QI ("A 5QI is a scalar that is used as a reference to 5G QoS characteristics defined in clause 5.7.4, i.e. access node-specific parameters that control QoS forwarding treatment for the QoS flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).") is similar to semantic of the QCI of EPS (23.203 states "QoS class identifier (QCI): A scalar that is used as a reference to a specific packet forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a SDF.") and QCI is provided in EPS NAS to the UE and is used by the upper layers of the UE (e.g. IMS).

Allocation and Retention Priority and Notification control are not provided by EPS NAS to the UE so providing them by 5GS NAS to upper layers does not seem to be advantageous.

Proposal-1: It would be advantageous to provide:


-
Guaranteed Flow Bit Rate (GFBR) for UL,


-
Guaranteed Flow Bit Rate (GFBR) for DL,


-
Maximum Flow Bit Rate (GFBR) for UL,


-
Maximum Flow Bit Rate (GFBR) for DL, and


-
5G QoS Indicator (5QI)


to the UE as part of a QoS rule.

Stage-2 does not specify length of 5QI. Given that semantic of 5QI is similar to semantic of QCI in EPS and given that standardized code points are assigned similarly in TS 23.501 and TS 23.203, the lenght of the 5QI should be the same as length of 5QI, i.e. 8 bits.

Proposal-2: 5QI should be as long as QCI is, i.e. to be 8 bits long.

The length of 5QI impacts the length of QFI since stage-2 states: "For non-GBR QoS flows with standardized 5QIs, the standardized 5QI value is used as QFI as defined in clause 5.7.4 and the default ARP is used."

Proposal-3: QFI should be at least as long as 5QI, i.e. to be at least 8 bits long.

Furthermore, given that "The CN conveys the classification of the User Plane traffic belonging to a QoS flow through an N3 (and N9) User Plane marking using a QFI." and "It is up to the AN to establish the necessary AN resources to map the QoS flows to DRBs  so that the UE receives the QFI (and reflective QoS (see clause 5.7.5) may be applied).", QFI is also used in access stratum layer, N2 reference point, and N3 reference point. 
Proposal-4: RAN2, RAN3, CT3 and CT4 should be informed about CT1 suggested size of QFI and 5QI and be asked for their view on size of QFI and 5QI.

According to stage-2 requirement: "The UE shall perform UL rate limitation on PDU Session basis for non-GBR traffic using Session-AMBR, if the UE receives a session-AMBR", the protocol needs to enable providing Session-AMBR from network to the UE.

Observation-3: the NAS protocol needs to enable the network to provide the UE with Session-AMBR associated with a PDU session.

3. Conclusions

Observation-1: the NAS protocol needs to enable the network to provide the UE with QoS rules associated with a PDU session. The network can provide the UE with one or more QoS rules associated with a PDU session at the PDU session establishment or at QoS flow establishment.
Observation-2: Each QoS rule contains at least:


-
QoS rule identifier,


-
QFI,


-
QoS flow template containing a set of packet filters and corresponding precedence values,


-
whether reflective QoS function is activated using control plane, and


-
if the reflective QoS function is activated using control plane, the precedence value for a derived QoS rule.

Proposal-1: It would be advantageous to provide:


-
Guaranteed Flow Bit Rate (GFBR) for UL,


-
Guaranteed Flow Bit Rate (GFBR) for DL,


-
Maximum Flow Bit Rate (GFBR) for UL,


-
Maximum Flow Bit Rate (GFBR) for DL, and


-
5G QoS Indicator (5QI)


to the UE as part of a QoS rule.

Proposal-2: 5QI should be as long as QCI is, i.e. to be 8 bits long.

Proposal-3: QFI should be at least as long as 5QI, i.e. to be at least 8 bits long.

Proposal-4: RAN2, RAN3, CT3 and CT4 should be informed about CT1 suggested size of QFI and be asked for their view on size of QFI.

Observation-3: the NAS protocol needs to enable the network to provide the UE with Session-AMBR associated with a PDU session.

4. Proposal

It is proposed to discuss the above observations and proposals.

It is proposed to agree stage-3 requirements for the stage-3 coding reflecting the above observations and proposals in the CR C1-172005.
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