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1
Introduction

This document continues the discussion on QoS flow parameter stage 3 work for NGAP and XnAP.
2
Discussion

2.1
relation between 5QI and QFI.
The QFI (QoS Flow ID) is carried in the encapsulation header on NG-U and passed on to the UE (details to be determined in RAN2). The QFI shall be unique within a PDU Session.
The 5QI value is equal to the QFI for standardised 5QI values. 5G QoS characteristics of standardised QFIs are specified in 23.501.
We had discussions in the past whether the QFI would also need to be signalled via the NG-C, hence included in NGAP (and XnAP). SA2 has decided that “For GBR and non-GBR QoS flows, an assigned QFI shall be used. The 5QI value may be a standardized, pre-configured or non-standardized. The QoS profile and the QFI of a QoS flow is provided to the (R)AN over N2 at PDU Session establishment or at QoS flow establishment/modification and when NG-RAN is used every time the User Plane of the PDU session is activated”.
Observation 1 A QFI (QoS Flow ID) is included in the encapsulation header on NG-U and is equal to the 5QI for standardised 5QI values. For GBR and non-GBR QoS flows, QFI of a QoS flow is provided to the (R)AN over N2.
Proposal 1
It is proposed to update stage 3 to include QFI.

2.2
Non standardised 5QI parameterisation

The current version of 23.501 contains the following QoS flow characteristics
1
Resource Type (GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate.
23.501 states: The 5G QoS characteristics for 5QI in the non-standardized value range, are signalled over N2, N11 and N7 at the time of the PDU Session or QoS flow establishment.

This is very well reflected in the current stage 2 text for XnAP/NGAP.
RAN2 has agreed on the benefit to provide a new QoS parameter over the NGAP interface:
5
Averaging window
This information may help in RAN scheduling decision.

9.2.x
Non-standardised QoS Flow descriptor
This IE indicates the QoS parameters for a Non-standardised QoS flows for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Non-standardised QoS Flow descriptor
	
	
	
	

	> Resource Type
	M
	
	ENUMERATED(GBR, Non-GBR)
	

	> Priority level
	M
	
	<reference>
	Note: Details are FFS

	> Packet Delay Budget
	M
	
	<reference>
	Note: Details are FFS

	> Packet Error Rate
	M
	
	<reference>
	Note: Details are FFS

	> Averaging window
	M
	
	<reference>
	Note: Details are FFS


Proposal 2 It is proposed to update stage 3 for Non-standardised QoS Flow descriptor accordingly
2.3
Details for ARP

There is quite some detailed description contained in 23.501 already.

The QoS parameter ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. 
This description matches the definition of ARP from EPS.

The priority level is specified as follows:
The priority level defines the relative importance of a resource request. This allows deciding whether a new QoS flow may be accepted or needs to be rejected in case of resource limitations (typically used for admission control of GBR traffic). It may also be used to decide which existing QoS flow to pre-empt during resource limitations.

The range of the ARP priority level is 1 to 15 with 1 as the highest level of priority. 
The ARP priority levels 1-8 should only be assigned to resources for services that are authorized to receive prioritized treatment within an operator domain (i.e. that are authorized by the serving network). The ARP priority levels 9-15 may be assigned to resources that are authorized by the home network and thus applicable when a UE is roaming.

NOTE 2:
This ensures that future releases may use ARP priority level 1-8 to indicate e.g. emergency and other priority services within an operator domain in a backward compatible manner. This does not prevent the use of ARP priority level 1-8 in roaming situation in case appropriate roaming agreements exist that ensure a compatible use of these priority levels.

The pre-emption capability information:
The pre-emption capability information defines whether a service data flow may get resources that were already assigned to another service data flow with a lower priority level. 
The pre-emption vulnerability information:
The pre-emption vulnerability information defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher priority level. 
The pre-emption capability and the pre-emption vulnerability shall be either set to 'yes' or 'no'.

This provides already sufficient content to specify the ARP and looks very much like the ARP definition in EPS:

9.2.y
Allocation and Retention Priority

This IE specifies the relative importance of a QoS flow compared to other QoS flows E-RABs for allocation and retention of NG RAN resources.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	
	
	

	>Priority Level
	M
	
	INTEGER (1..15)
	Desc.: This IE defines the defines the relative importance of a resource request (see TS 23.501 [7]).

Usage:

Values are ordered in decreasing order of priority, i.e., with 1 as the highest priority and 15 as the lowest priority.
Further usage is defined in TS 23.501 [7].

	>Pre-emption Capability
	M
	
	ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)
	Desc.: This IE indicates the pre-emption capability of the request on other QoS flows
Usage: 

The QoS flow shall not pre-empt other QoS flows or, the QoS flow may pre-empt other QoS flows.
The Pre-emption Capability indicator applies to the allocation of resources for a QoS flow and as such it provides the trigger to the pre-emption procedures/processes of the NG RAN node.

	>Pre-emption Vulnerability
	M
	
	ENUMERATED(not pre-emptable, pre-emptable)
	Desc.: This IE indicates the vulnerability of the QoS flow to preemption of other QoS flows.

Usage:

The QoS flow shall not be pre-empted by other QoS flows or the QoS flow may be pre-empted by other QoS flows.

Pre-emption Vulnerability indicator applies for the entire duration of the QoS flow, unless modified and as such indicates whether the QoS flow is a target of the pre-emption procedures/processes of the NG RAN node.


Proposal 3 It is proposed to update stage 3 for ARP accordingly
2.4
support of Reflective QoS in specification work where RAN3 is involved
Reflective QoS aims at reducing out-of-band (C-plane) signalling. The reflective QoS is achieved by creating a derived QoS rule in the UE based on the received downlink traffic.
23.501 specifies that: when the User Plane reflective QoS is enabled by the 5GC, the UPF may include the Reflective QoS Indication (RQI) in the encapsulation header on N3 reference point together with the QFI.
Observation 2 Reflective QoS needs support on NG-U, a “Reflective QoS Indication” (RQI) needs to be included in the NG-U encapsulation header.
From the past we know that not all user plane related protocol information was specified in RAN3 specifications. Part of them are specified on GTP-U: the End Marker (a specific GTP-U message) and PDCP SN for data forwarding at HO for user data for which PDCP SNs have been assigned (defined directly in an extension header).
Given the fact that the “QoS header” would need to appear also in case of data forwarding (such packets that did neither receive a PDAP nor a PDCP header yet), and that such information is transported in a rather (NG-U)-transparent way (the information does not invoke any NG-U protocol functions apart from providing the contained information to the receiving layer/entity), it could be possible to ask CT4 to specify the QoS header as further extension header in TS 29.281.

Observation 3 QFI/RQI could be specified as a (further) extension header in GTP-U.
Proposal 4 It is proposed to discuss how to specify the (QoS) encapsulation header on NG-U

23.501 also stated that in case of Non-GBR QoS flow only, the QoS parameters may also include: Reflective QoS Attribute (RQA). The Reflective QoS Attribute (RQA) is an optional parameter and indicates that certain traffic on this QoS flow may be subject to Reflective QoS.,
Proposal 5 It is proposed to update stage 3 to include RQA.
2.5
QoS Notification control (QNC)

QNC, the Notification control may be provided for GBR QoS flows. The Notification control indicates whether notification should be made by the RAN if the QoS targets cannot be fulfilled for a QoS flow during the lifetime of the QoS flow. 

SA2 is still discussing if the QNC should be applicable for non GBR QoS flows.
In RAN3 stage 3 specification, we have at the moment assumed that QNC applies both for the non GBR and GBR QoS flows. One way to align with the SA2 is to move the QNC into the GBR related QoS information element, until further decision in SA2.

Proposal 6 It is proposed to move the Notification Control IE into GBR QoS Flow Information.

2.6
Maximum bit rate
The Maximum bit rate is defined as 4T b/s.
Proposal 7 It is proposed to update stage 3 for Maximum bit rate.
3
Conclusion
Observation 1
A QFI (QoS Flow ID) is included in the encapsulation header on NG-U and is equal to the 5QI value.  For GBR and non-GBR QoS flows, QFI of a QoS flow is provided to the (R)AN over N2.
Observation 2
Reflective QoS needs support on NG-U, a “Reflective QoS Indication” (RQI) needs to be included in the NG-U encapsulation header.
Observation 3
QFI/RQI could be specified as a (further) extension header in GTP-U.


Proposal 1
It is proposed to update stage 3 to include QFI.
Proposal 2 
It is proposed to update stage 3 for Non-standardised QoS Flow descriptor accordingly
Proposal 3
It is proposed to update stage 3 for ARP accordingly
Proposal 4
It is proposed to discuss how to specify the (QoS) encapsulation header on NG-U
Proposal 8        It is proposed to update stage 3 to include RQA.
Proposal 6
It is proposed to move the Notification Control IE into GBR QoS Flow Information.

Proposal 9        It is proposed to update stage 3 for Maximum bit rate.

Text proposal is included.
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Text Proposal for NGAP TS 38.413
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal>>>>>>>>>>>>>>>>>>>>
---------------------------------

Skip unchanged text

----------------------------------
9.3.1.23
QoS Flow Level Parameters
Editor’s Note:
Further details FFS.

This IE defines the QoS to be applied to a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	M (FFS)
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [9].

Logical range and coding specified in TS 23.501 [9].
eNote: Coding is FFS. Presence is FFS (probably not needed if the Non standardised QoS Flow descriptor is present. Could also be realised as a choice with the Non standardised QoS Flow descriptor.)
	-
	

	QFI
	O
	
	<ref>
	Note: presence needs to be checked with latest stage 2 status.
	
	

	Allocation and Retention Priority
	M
	
	9.2.y 
	
Note: presence needs to be checked with latest SA2 status.
	-
	

	Non-standardised QoS Flow descriptor
	O
	
	9.2.x 
	 

Note: presence needs to be checked with latest stage 2 status.
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.7
	This IE applies to GBR bearers only and shall be ignored otherwise.
	-
	

	
	
	
	
	
	
	

	RQA
	O
	
	<reference>
	This IE applies to non-GBR bearers only and shall be ignored otherwise.
	–
	


---------------------------------

Skip unchanged text

----------------------------------

9.3.1.4
Bit Rate
Editor’s Note:
Further details FFS.

This IE indicates the number of bits delivered by NG-RAN in UL or to NG-RAN in DL within a period of time, divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR QoS flow, or an aggregated maximum bit rate.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Bit Rate
	M
	
	INTEGER (0..4,000,000,000,000)
	The unit is: bit/s


---------------------------------

Skip unchanged text

----------------------------------

9.3.1.7
GBR QoS Flow Information
Editor’s Note:
Further details FFS.

This IE indicates the maximum and guaranteed bit rates of a GBR QoS flow for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].
	-
	-

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].
	-
	-

	Notification Control
	O
	
	ENUMERATED {notification requested, ...}
	Editor’s Note: Details to be checked with SA2 progress.
	-
	


---------------------------------

Skip unchanged text

----------------------------------

9.2.x
Non-standardised QoS Flow descriptor
This IE indicates the QoS parameters for a Non-standardised QoS flows for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	
	
	

	> Resource Type
	M
	
	ENUMERATED(GBR, Non-GBR)
	

	> Priority level
	M
	
	<reference>
	Note: Details are FFS

	> Packet Delay Budget
	M
	
	<reference>
	Note: Details are FFS

	> Packet Error Rate
	M
	
	<reference>
	Note: Details are FFS

	> Averaging window
	M
	
	<reference>
	Note: Details are FFS


9.2.y
Allocation and Retention Priority

This IE specifies the relative importance of a QoS flow compared to other QoS flows E-RABs for allocation and retention of NG RAN resources.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	
	
	

	>Priority Level
	M
	
	INTEGER (1..15)
	Desc.: This IE defines the defines the relative importance of a resource request (see TS 23.501 [9]).

Usage:

Values are ordered in decreasing order of priority, i.e., with 1 as the highest priority and 15 as the lowest priority.

Further usage is defined in TS 23.501 [9].

	>Pre-emption Capability
	M
	
	ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)
	Desc.: This IE indicates the pre-emption capability of the request on other QoS flows

Usage: 

The QoS flow shall not pre-empt other QoS flows or, the QoS flow may pre-empt other QoS flows.

The Pre-emption Capability indicator applies to the allocation of resources for a QoS flow and as such it provides the trigger to the pre-emption procedures/processes of the NG RAN node.

	>Pre-emption Vulnerability
	M
	
	ENUMERATED(not pre-emptable, pre-emptable)
	Desc.: This IE indicates the vulnerability of the QoS flow to preemption of other QoS flows.

Usage:

The QoS flow shall not be pre-empted by other QoS flows or the QoS flow may be pre-empted by other QoS flows.

Pre-emption Vulnerability indicator applies for the entire duration of the QoS flow, unless modified and as such indicates whether the QoS flow is a target of the pre-emption procedures/processes of the NG RAN node.


<<<<<<<<<<<<<<<<<<<< End Text Proposal  >>>>>>>>>>>>>>>>>>>>
Text Proposal for NGAP TS 38.423
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal>>>>>>>>>>>>>>>>>>>>
---------------------------------

Skip unchanged text

----------------------------------
9.2.1
QoS Flow Level Parameters
This IE defines the QoS to be applied to a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	M (FFS)
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [7].

Logical range and coding specified in TS 23.501 [7].
Editor’s Note: Coding is FFS.

Presence is FFS (probably not needed if the Non standardised QoS Flow descriptor is present. Could also be realised as a choice with the Non standardised QoS Flow descriptor.)
	–
	

	QFI
	O
	
	<ref>
	Note: presence needs to be checked with latest stage 2 status.
	
	

	Allocation and Retention Priority
	M 
	
	9.2.y
	Note: presence needs to be checked with latest SA2 status.
	–
	

	Non-standardised QoS Flow descriptor
	O
	
	9.2.x
	Note: presence needs to be checked with latest stage 2 status.
	-
	

	GBR QoS Flow Information
	O
	
	9.2.2
	This IE applies to GBR bearers only and shall be ignored otherwise.
	–
	

	
	
	
	
	
	
	

	RQA
	O
	
	<reference>
	This IE applies to non-GBR bearers only and shall be ignored otherwise.
	–
	


---------------------------------

Skip unchanged text

----------------------------------

9.2.2
GBR QoS Flow Information

This IE indicates the maximum and guaranteed bit rates of a GBR QoS flows for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	9.2.3
	Maximum Bit Rate in DL.

Details in TS 23.501 [7].
	–
	–

	Maximum Flow Bit Rate Uplink
	M
	
	9.2.3
	Maximum Bit Rate in UL.

Details in TS 23.501 [7].
	–
	–

	Guaranteed Flow Bit Rate Downlink
	M
	
	9.2.3
	Guaranteed Bit Rate (provided that there is data to deliver) in DL.

Details in TS 23.501 [7].
	–
	–

	Guaranteed Flow Bit Rate Uplink
	M
	
	9.2.3
	Guaranteed Bit Rate (provided that there is data to deliver).

Details in TS 23.501 [7].
	–
	–

	Notification Control
	O
	
	ENUMERATED {notification requested, ...}
	Editor’s Note: Details to be checked with SA2 progress.
	-
	


9.2.3
Bit Rate

This IE indicates the number of bits delivered by NG RAN in UL or to NG RAN in DL within a period of time, divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR QoS flow, or an aggregated maximum bit rate.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Bit Rate
	M
	
	INTEGER (0..4,000,000,000,000)
	The unit is: bit/s



---------------------------------

Skip unchanged text

----------------------------------

9.2.x
Non-standardised QoS Flow descriptor
This IE indicates the QoS parameters for a Non-standardised QoS flows for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	
	
	

	> Resource Type
	M
	
	ENUMERATED(GBR, Non-GBR)
	

	> Priority level
	M
	
	<reference>
	Note: Details are FFS

	> Packet Delay Budget
	M
	
	<reference>
	Note: Details are FFS

	> Packet Error Rate
	M
	
	<reference>
	Note: Details are FFS

	> Averaging window
	M
	
	<reference>
	Note: Details are FFS


9.2.y
Allocation and Retention Priority

This IE specifies the relative importance of a QoS flow compared to other QoS flows E-RABs for allocation and retention of NG RAN resources.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	
	
	

	>Priority Level
	M
	
	INTEGER (1..15)
	Desc.: This IE defines the defines the relative importance of a resource request (see TS 23.501 [7]).

Usage:

Values are ordered in decreasing order of priority, i.e., with 1 as the highest priority and 15 as the lowest priority.

Further usage is defined in TS 23.501 [7].

	>Pre-emption Capability
	M
	
	ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)
	Desc.: This IE indicates the pre-emption capability of the request on other QoS flows

Usage: 

The QoS flow shall not pre-empt other QoS flows or, the QoS flow may pre-empt other QoS flows.

The Pre-emption Capability indicator applies to the allocation of resources for a QoS flow and as such it provides the trigger to the pre-emption procedures/processes of the NG RAN node.

	>Pre-emption Vulnerability
	M
	
	ENUMERATED(not pre-emptable, pre-emptable)
	Desc.: This IE indicates the vulnerability of the QoS flow to preemption of other QoS flows.

Usage:

The QoS flow shall not be pre-empted by other QoS flows or the QoS flow may be pre-empted by other QoS flows.

Pre-emption Vulnerability indicator applies for the entire duration of the QoS flow, unless modified and as such indicates whether the QoS flow is a target of the pre-emption procedures/processes of the NG RAN node.


<<<<<<<<<<<<<<<<<<<< End Text Proposal  >>>>>>>>>>>>>>>>>>>>
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