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Abstract of the contribution: Distinguishes between QoS parameters and characteristics and clarifies what needs to be signalled as part of "NG3" packet marking and what separately.
1. QoS characteristics and QoS parameters
In interim agreements for QoS in clause 8.2.of TR 23.799, the following were agreed: 
11. A-type NAS-level QoS profile has standardized QoS characteristics.
12. B-type NAS-level QoS profile has QoS characteristics of which QoS parameters are dynamically signalled over NG2.
13.1. QoS parameters may include the following:

a.
UL and DL Maximum Flow Bit Rate.
b.
UL and DL Guaranteed Flow Bit Rate.
c.
Priority level.
d.
Packet Delay Budget.
e.
Packet Error rate.
f.
ARP.
g.
Notification Control
NOTE 12:
Parameters c, d), e) apply for both bullets #11 and #12. Parameters a), b), f) and g) apply only to bullets #12.

In comparison to QoS architecture of EPS, parameters c) Priority level, d) Packet Delay Budget and e) Packet Error Rate are part of the QCI characteristics and therefore implicitly derived from QCI- whereas parameters equivalent to a) UL and DL Maximum Flow Bitrate, b) UL and DL Guaranteed Flow Bitrate and f) ARP are signalled separately as part of the signalling associated with EPS bearer establishment. Notification Control was not part of EPS QoS and it is not defined how it is used in clause 8.2 so it is not handled in the rest of the discussion paper and P-CR.
We propose that a similar approach is followed also in 5G system. Namely: 

-
Priority level.
-
Packet Delay Budget.

-
Packet Error rate.
Are named "5G QoS characteristics" and become part of the scalar value. The scalar is named 5G QoS Indicator (5QI). N3 marking associated with the "5G QoS characteristics" is named "5G QoS Indicator". 5QI included in ALWAYS included in N3 marking.

Proposal 1: 5G QoS Indicator (5QI) is the scalar that is used as a reference to a specific packet forwarding behaviour represented by certain combination of 5G QoS characteristics.
Proposal 2: Priority level, Packet Delay Delay Budget, and Packet Error Rate are named as "5G QoS characteristics" in both A-type and B-type QoS..

What is called "A-type" QoS in study phase corresponds to a standardised one-to-one mapping between standardised 5QI values and standardised 5G QoS characteristics.

Proposal 3: A-type 5G QoS Indicator range (5QI) provides one-to-one mapping to standardized 5G QoS characteristics, what is called in clause 8.2 of TR 23.799 "A-type" QoS model.

"B-type" QoS model, can be thought in "EPS terms" as equivalent to "non-standardised" QCIs but with the additional property of signalling the QCI characteristics at EPS bearer establishment. It is therefore proposed that in normative 5G specifications the case is referred to "B-type" 5QI range the 5G QoS characteristics are signalled as part of the QoS establishment. The "non-standardised" 5QI is then further used as packet marking in N3 tunnel.

Proposal 4: B-type 5G QoS Indicator (5QI) range still provides one-to-one mapping to QoS characteristics (Priority level, Packet Delay Budget, Packet Error rate) but the mapping is not standardised rather 5QI to QoS characteristics mapping is signalled during QoS establishment e.g. on N2/N11/N7. 
The rest of the parameters (a,b,f,g), namely UL and DL Maximum Flow BitRate, UL and DL Guaranteed Flow BitRate, ARP and Notification Control need to be signalled outside the 5QI during QoS establishment e.g. on N2/N11/N7 and they are named "5G QoS parameters" together with the 5QI. 
Proposal 5: UL and DL Maximum Flow BitRate, UL and DL Guaranteed Flow BitRate, ARP, Notification Control and 5QI are the 5G QoS Parameters and are signalled during QoS establishment e.g. on N2/N11/N7. 
.

2. 5G QoS Characteristics

The 5G QoS Characteristics can be conveyed to the receiving node in two ways either standardised (what is called A-type QoS model in TR 23.799) or explicitly signalled as part of N2 signalling and then derived from N3 marking when the particular flow is activated. 

In A-type QoS model since the 5G QoS Characteristics will have to be standardised a table similar to Table 6.1.7 of TS 23.203 (i.e. the one defining the standardised QCI characteristics) will have to be defined. 
In which specification e.g. TS 23.501 or TS 23.203 this table will be captured needs to be further discussed. As a reminder the table defining the standardised QCI characteristics was captured in TS 23.203 (instead of TS 23.401) since it was meant to be "access agnostic". 

A template for such table is proposed to be captured (as placeholder initially in TS 23.ARC) before the final decision is made.

Proposal 6: A table similar to that defined in TS 23.203 will have to be defined. In which spec (TS 23.501 or TS 23.203) this table is going to be captured is FFS.

The process the SA2 followed in rel.8 in order to fill in the values in the table 6.1.7 of TS 23.203 was an "iterative process" where SA2 agreed certain values and then sent to various WGs of 3GPP (i.e. RAN2/3, CT WGs, SA4) and then adapted the values based on the comments received.
3. Proposal

It is proposed capture in TS 23.501 the following architecture text. 
>>>Start Changes<<<
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.
5G QoS Flow: 5G QoS Flow is the finest granularity for QoS forwarding treatment in the 5G System. User plane traffic with the same 5QI value within a PDU session correspond to a 5G QoS Flow. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator (5QI): A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).

>>>Next Change<<<
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

5QI
5G QoS Indicator

<ACRONYM>
<Explanation>

>>>Next Change<<<
5.8
QoS model
5.8.X
5G QoS Parameters
The 5G QoS profile includes the parameters 5QI, ARP, Maximum Flow BitRate (MFBR), Guaranteed Flow BitRate (GFBR) described in this clause. 

Each 5G QoS Flow (GBR and Non-GBR) is associated with the following QoS parameters:

-
5G QoS Indicator (5QI);

-
Allocation and Retention Priority (ARP).
Editor's Note: Description of other parameters such as Notification Control is FFS.
A 5QI is a scalar that is used as a reference to 5G QoS characteristics, i.e. access node-specific parameters that control QoS forwarding treatment for the 5G QoS Flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.). The 5G QoS characteristics are defined in clause 5.8.Y. 5QI can take value from a standardized value range, as defined in clause 5.8.Z, or from a non-standardized value range.
The 5QI in the standardized value range have one-to-one mapping to 5G QoS characteristics as captured in Table 5.8.Z.

For 5QI in the non-standardized value range, the 5G QoS characteristics are signalled over N2, N11 and N7 at the time of QoS establishment. 
NOTE 1:
On N3, each PDU (e.g. in the tunnel used for the PDU session) is directly associated with one 5QI via the marking carried in the encapsulation header. The same applies to the N9 interfaces.
Editor's Note: It is FFS whether the ARP is included within the 5G QoS Profile sent to the UE.

Editor's Note: It is FFS how the ARP for QoS Flows with standardized 5QI is determined.

For GBR 5G QoS Flows, the 5G QoS profile additionally include the following QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) – UL and DL;

-
Maximum Bit Rate (MFBR) -- UL and DL.

The GFBR denotes the bit rate that can be expected to be provided by a GBR QoS flow. The MFBR limits the bit rate that can be expected to be provided by a GBR 5G QoS Flow (e.g. excess traffic may get discarded by a rate shaping function).
GFBR and MFBR are signalled on N2, N11, and N7 for each of the GBR 5G QoS Flows for setting up the 5G QoS profile.
5.8.Y
5G QoS characteristics

This clause specifies the 5G QoS characteristics associated with 5QI. The characteristics describe the packet forwarding treatment that a 5G QoS Flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics:

1
Resource Type (GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate.

The 5G QoS characteristics should be understood as guidelines for the node specific parameters for each 5QI.

The 5G QoS characteristics for standardized 5QI value range are not signalled on any interface. Additional QoS parameters, e.g. GFBR, may be signalled.  
The Resource Type determines if dedicated network resources related QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR 5G QoS Flow are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR 5G QoS Flow may be pre-authorized through static policy and charging control.

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF. For a certain 5QI the value of the PDB is the same in uplink and downlink. The purpose of the PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). 

NOTE 1:
The PDB denotes an end-to-end "soft upper bound".

Editor's Note: What will be the PDB confidence level e.g. whether 98 percent is enough or a more aggressive confidence level e.g. 99 percent is needed for 5G is FFS. 

The Packet Error Rate (PER) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in RAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN). Thus, the PER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN). For a certain 5QI the value of the PER is the same in uplink and downlink.

Editor's Note: Whether for non-standardized 5QI value range "allowed boundaries" for the 5G QoS characteristics needs to be specified e.g. minimum allowed PDB< X ms, PLR < 10^-X etc is FFS.

5.8.Z
Standardized 5QI to 5G QoS characteristics mapping
The one-to-one mapping of standardized 5QI values to 5G QoS characteristics is captured in table 5.8.Z.
Table 5.8.Z: Standardized 5QI to 5G QoS characteristics mapping 
	5QI
value
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error 

Rate 
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