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1. Introduction
According to TR 38.801 [1], the following issues need to be determined in the normative phase:
Whether RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile.

The content of a QoS profile rules, A-type and B-type.
The format and content of the NG-U encapsulation header.
For the first issue, we have analyzed in R3-170582 [3], and proposed that RAN doesn’t need to be aware of which NAS-level QoS profile is to be regarded as the default one.
In this paper, we will discuss the rest two issues, i.e. the content of QoS profile delivered via NG-C, and the content of NG-U encapsulation header.
2. Discussion
According to TS 23.501 [2], the following agreements can be found:
1) 5QI and 5G QoS characteristics:

A 5QI is a scalar that is used as a reference to 5G QoS characteristics.
The 5G QoS characteristics for 5QI in the standardized value range are not signalled on any interface.

The 5G QoS characteristics for 5QI in the non-standardized value range are signalled over N2 at the time of the PDU Session or QoS flow establishment.
For non-standardized combinations of 5G QoS characteristics, a 5QI value from the non-standardized value range together with the 5G QoS characteristics are signalled over N2.
5G QoS characteristic includes:

· Resource Type (GBR or Non-GBR);

· Priority level;

· Packet Delay Budget;

· Packet Error Rate.

Based on the above agreements, the followings are observed:
Observation 1: the 5QI identifies the 5G QoS characteristics.

Observation 2: 5G QoS characteristics for 5QI in the non-standardized value range are signalled over the NG-C.
2) QFI and QoS profile (i.e. QoS Parameters):
A QoS Flow ID (QFI) is used to identify a QoS flow.
The QFI is carried in an encapsulation header on N3.
The QFI shall be unique within a PDU session.
There can be multiple A-type and/or B-type 5G QoS Flows with unique QoS profile per each QoS flow within a PDU session.
The QoS parameters of a QoS flow are provided to the (R)AN over N2 at PDU Session or at QoS flow establishment and when 5G-RAN is used at every time the User Plane is activated.
QoS parameters:

GBR and Non-GBR:

-
5G QoS Indicator (5QI),   

-
Allocation and Retention Priority (ARP).
GBR only:

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

-
Maximum Flow Bit Rate (MFBR) - UL and DL;

-
Notification control.

Based on the above agreements, the followings are observed:

Observation 3: the QFI identifies a QoS flow.

Observation 4: the QFI is delivered via the NG-U.
Observation 5: each QoS flow has a unique QoS profile.
Observation 6: QoS profile (i.e. QoS Parameters) including the 5QI.

3) Relationship between QFI and 5QI:
On N3, each PDU is associated with one 5QI via the QFI carried in the encapsulation header.
A table showing QFI value mapping to 5QI values is to be added, i.e. a range of QFI values are one-to-one mapped to non.GBR 5QI values, and the rest of the QFI values are associated to QoS characteristics/parameters which are either signalled or pre-configured.
Based on the above agreement, the following is observed:

Observation 7: a range of QFI values are one-to-one mapped to non-GBR 5QI values.

4) Relationship between A-type and B-type QoS flows:
A-type and B-type QoS flows must use a different value range for the QFI. 
5QI in standardized and non-standardized value range can be used for B-Type 5G QoS flows based on PCC decisions. 
Only 5QIs in standardized value range can be used for A-Type 5G QoS flows.
A certain range of QFIs is reserved for A-type QoS flows. These QFIs will map directly to standardized 5QIs and a default ARP value.
All A-type QoS flows are allocated a standardized or pre-defined QFI value, and the standardized or pre-defined QFI value is associated with a specific 5QI value and default ARP.
For A-type QoS flows, all the necessary QoS profile(s) (i.e. QoS Parameters) are either sent to (R)AN via N2 at time of PDU Session establishment or when the user plane of the PDU session is activated and no additional signaling is required at the time traffic for the corresponding QoS flows start, or the QoS profiles are pre provisioned or standardized and no N2 signaling is required.

For B-type QoS flows, all the necessary QoS profile(s) (i.e. 5G QoS characteristics using either 5QI or individual provided and QoS Parameters) are sent to (R)AN with N2 signaling. 
Based on the above agreements, the followings are observed:

Observation 8: QFI values for A-type and B-type QoS flows are different.
Observation 9: QFI values for A-type QoS flows are standardized or pre-defined, and can only be mapped to standardized 5QI values and a default ARP value.
Observation 10: QFI values for B-type QoS flows can be mapped to standardized and non-standardized 5QI values.
Observation 11: For A-type QoS flows, all the necessary QoS profile(s) are either delivered via the NG-C before QoS flows start, or pre-configured or standardized without NG-C signaling.

Observation 12: For B-type QoS flows, all the necessary QoS profile(s) are delivered via the NG-C. 
5) On the Reflective QoS Indication:
When the User Plane reflective QoS is enabled by the 5GC, the UPF shall include the Reflective QoS Indication (RQI) in the encapsulation header on N3 reference point together with the QFI.

Based on the above agreement, the following is observed:
Observation 13: the RQI may be delivered via the NG-U together with the QFI.
Accordingly, the proposed content of QoS profile delivered via NG-C should include the followings: 

	IE
	Presence
	Description

	QoS Flow ID (QFI)
	M
	

	CHOICE 5G QoS characteristic
	M
	

	Option 1
	
	For standardized 5G QoS characteristic

	5G QoS Indicator (5QI)
	M
	

	Option 2
	
	For non-standardized 5G QoS characteristic

	Resource Type (GBR or Non-GBR)
	M
	

	Priority level
	M
	

	Packet Delay Budget
	M
	

	Packet Error Rate
	M
	

	Allocation and Retention Priority (ARP)
	O
	Not presented, when it is a default ARP value

	Guaranteed Flow Bit Rate (GFBR) - UL and DL
	O 
	For GBR only

	Maximum Flow Bit Rate (MFBR) - UL and DL
	O
	For GBR only

	Notification control
	O
	For GBR only


The proposed content of NG-U encapsulation header should include the followings:
	IE
	Presence
	Description

	QoS Flow ID (QFI)
	M
	

	Reflective QoS Indication (RQI)
	O
	When reflective QoS is enabled via user plane


3. Conclusion
In this paper, we had the following observations according to the agreements in TS 23.501 [2]:

Observation 1: the 5QI identifies the 5G QoS characteristics.

Observation 2: 5G QoS characteristics for 5QI in the non-standardized value range are signalled over the NG-C.

Observation 3: the QFI identifies a QoS flow.

Observation 4: the QFI is delivered via the NG-U.
Observation 5: each QoS flow has a unique QoS profile.
Observation 6: QoS profile (i.e. QoS Parameters) including the 5QI.
Observation 7: a range of QFI values are one-to-one mapped to non-GBR 5QI values.

Observation 8: QFI values for A-type and B-type QoS flows are different.
Observation 9: QFI values for A-type QoS flows are standardized or pre-defined, and can only be mapped to standardized 5QI values and a default ARP value.
Observation 10: QFI values for B-type QoS flows can be mapped to standardized and non-standardized 5QI values.
Observation 11: For A-type QoS flows, all the necessary QoS profile(s) are either delivered via the NG-C before QoS flows start, or pre-configured or standardized without NG-C signaling.

Observation 12: For B-type QoS flows, all the necessary QoS profile(s) are delivered via the NG-C. 
Observation 13: the RQI may be delivered via the NG-U together with the QFI.
Accordingly, we would like to provide the following text proposal for the TS 38.800:

<<<<<<<<<<<<<<<<<<<< Start of the Changes >>>>>>>>>>>>>>>>>>>>
X.Y
 Content of QoS profile
The content of QoS profile delivered via NG-C includes the followings: 

	IE
	Presence
	Description

	QoS Flow ID (QFI)
	M
	

	CHOICE 5G QoS characteristic
	M
	

	Option 1
	
	For standardized 5G QoS characteristic

	5G QoS Indicator (5QI)
	M
	

	Option 2
	
	For non-standardized 5G QoS characteristic

	Resource Type (GBR or Non-GBR)
	M
	

	Priority level
	M
	

	Packet Delay Budget
	M
	

	Packet Error Rate
	M
	

	Allocation and Retention Priority (ARP)
	O
	Not presented, when it is a default ARP value

	Guaranteed Flow Bit Rate (GFBR) - UL and DL
	O 
	For GBR only

	Maximum Flow Bit Rate (MFBR) - UL and DL
	O
	For GBR only

	Notification control
	O
	For GBR only


The content of NG-U encapsulation header includes the followings:

	IE
	Presence
	Description

	QoS Flow ID (QFI)
	M
	

	Reflective QoS Indication (RQI)
	O
	When reflective QoS is enabled via user plane


<<<<<<<<<<<<<<<<<<<< End of the Changes >>>>>>>>>>>>>>>>>>>>
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