
3GPP TSG SA WG2 Meeting #127bis 
S2-186007
28 May-1 June 2018, Newport Beach, California, USA
revision of 
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	23.501
	CR
	0355
	rev
	1
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:

	Further QoS clean-up

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	SA WG2

	
	

	Work item code:
	5GS_Ph1
	
	Date:
	2018-05-21

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	There are still a few passages in the standard text which are confusing and/or erroneous. This contribution tries to correct and clarify some issues.
1) The term ‘non-standardized 5QI’ is used in 5.7.1.2 when discussing signalled characteristics. However, that term refere to both pre-configured or dynamically assigned 5QI’s. Pre-configured 5QI’s does not need signalled characteristics, so the term ‘dynamically assigned 5QI’ should be used. 
2) In 5.7.1.2 it is described that standardized 5QI’s may have signalled characteristics, but it is not clear how it is signalled. It should be clarified that it is included in the QoS profile. 

3) In 5.7.2.1 it is stated: ‘.. 5G QoS characteristics for dynamically assigned 5QI values are signalled …’ This can be misunderstood as if the signalled characteristics applies to all flows using the 5QI value. However, that is not the case. The signalled characteristics are part of the profile of a specific QoS Flow and should not affect any other flows.
4) In 5.7.2.4 the description of the CN actions based on Notification Control is not complete. In 23.503 it has been defined that the Notification may be forwardet to AF: “The AF may subscribe in the PCF to receive notifications when the QoS targets cannot be fulfilled or can be fulfilled again for a particular media flow. At the time, the PCF notifies that the AF, the affected media and the indication that the QoS targets are not fulfilled or are fulfilled again are provided over N5.” The reason that AF is notified is that application behaviour may be adapted based on notifications. This behaviour is not described in the text and should be added. 
5) The parameter name ‘Maximum Data Burst Volume’, is long, and an acrynome should be used for clarity.



	
	

	Summary of change:
	Clause 3.2

Abbreviation MDBV added.

Clause 5.7.1.2 

‘non-standardized 5QI’ changed to ‘dynamically assigned 5QI’ The text stating that signalled characteristics is included in the QoS Profile is moved to the end of the paragraph, so that it is clear that it valid for all signalled characteristics.
Clause 5.7.2.1
Clarify that it is the characteristics for the QoS Flow that is signalled.
Clause 5.7.2.4
CN behavior when receiving Notification is clarified. 
Clause 5.7.3.4, 5.7.3.5, 5.7.3.7 and 5.7.4
Maximum Data Burst Volume -> MDBV.

Clause 5.7.3.4

Missing ‘and’ added.
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* * * First Change * * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5G-GUTI
5G Globally Unique Temporary Identifier
5G-S-TMSI
5G S-Temporary Mobile Subscription Identifier
5QI
5G QoS Identifier
AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

AUSF
Authentication Server Function

BSF
Binding Support Function

CAPIF
Common API Framework for 3GPP northbound APIs

CP
Control Plane

DL
Downlink

DN
Data Network
DNAI
DN Access Identifier
DNN
Data Network Name

EBI
EPS Bearer Identity

FQDN
Fully Qualified Domain Name

GFBR
Guaranteed Flow Bit Rate
GMLC
Gateway Mobile Location Centre
GPSI
Generic Public Subscription Identifier

GUAMI
Globally Unique AMF Identifier

HR
Home Routed (roaming)
LADN
Local Area Data Network
LBO
Local Break Out (roaming)

LMF
Location Management Function

LRF
Location Retrieval Function
MDBV
Maximum Data Burst Volume
MFBR
Maximum Flow Bit Rate

MICO
Mobile Initiated Connection Only
N3IWF
Non-3GPP InterWorking Function
NAI
Network Access Identifier

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function
NSI ID
Network Slice Instance Identifier

NSSAI
Network Slice Selection Assistance Information
NSSF
Network Slice Selection Function

NSSP
Network Slice Selection Policy
PCF
Policy Control Function

PEI
Permanent Equipment Identifier
PER
Packet Error Rate
PFD
Packet Flow Description 
PPD
Paging Policy Differentiation

PPI
Paging Policy Indicator
PSA
PDU Session Anchor
QFI
QoS Flow Identifier
QoE
Quality of Experience

(R)AN
(Radio) Access Network

RQA
Reflective QoS Attribute

RQI
Reflective QoS Indication
SA NR
Standalone New Radio

SBA
Service Based Architecture

SBI
Service Based Interface
SD
Slice Differentiator
SEAF
Security Anchor Functionality

SEPP
Security Edge Protection Proxy
SMF
Session Management Function

S-NSSAI
Single Network Slice Selection Assistance Information

SSC
Session and Service Continuity

SST
Slice/Service Type
SUCI
Subscription Concealed Identifier
SUPI
Subscription Permanent Identifier

UDSF
Unstructured Data Storage Function

UL
Uplink

UL CL
Uplink Classifier

UPF
User Plane Function
UDR
Unified Data Repository

URSP
UE Route Selection Policy

* * * Second Change * * * *

5.7.1.2
QoS Profile
A QoS Flow may either be 'GBR' or 'Non-GBR' depending on its QoS profile. The QoS profile of a QoS Flow contains QoS parameters as described below (details of QoS parameters are described in clause 5.7.2):

-
For each QoS Flow, the QoS profile shall include QoS parameters:
-
A 5G QoS Identifier (5QI); and.
-
An Allocation and Retention Priority (ARP).

-
For each Non-GBR QoS Flow, the QoS profile may also include the QoS parameter:
-
Reflective QoS Attribute (RQA).
-
For each GBR QoS Flow, the QoS profile shall also include the QoS parameters:

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

-
In the case of a GBR QoS Flow only, the QoS parameters may also include:

-
Notification control.
-
Maximum Packet Loss Rate - UL and DL.
NOTE:
In this Release of the specification, the Maximum Packet Loss Rate (UL, DL) is only provided for a GBR QoS flow belonging to voice media.
Each QoS profile has one corresponding QoS Flow identifier (QFI) which is not included in the QoS profile itself.

The usage of a dynamically asigned 5QI for a QoS Flow requires the signalling of QoS characteristics. Details of QoS characteristics are described in clause 5.7.3. When a standardized 5QI is used for a QoS Flow, some of the QoS characteristics may be signalled as described in clause 5.7.3. Signalled QoS characteristics are included in the QoS profile.
* * * Third Change * * * *

5.7.2.1
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.).

Standardized 5QI values have one-to-one mapping to a standardized combination of 5G QoS characteristics as specified in Table 5.7.4-1.
The 5G QoS characteristics for pre-configured 5QI values are pre-configured in the AN. The 5G QoS characteristics for QoS Flows with dynamically assigned 5QI are signalled as part of the QoS profile.
NOTE:
On N3, each PDU (i.e. in the tunnel used for the PDU Session) is associated with one 5QI via the QFI carried in the encapsulation header.

* * * Fourth Changes * * * *

5.7.2.4
Notification control
In addition, a GBR QoS Flow may be associated with the parameter:

-
Notification control.

The Notification control indicates whether notifications are requested from the RAN when the GFBR can no longer (or again) be fulfilled for a QoS Flow during the lifetime of the QoS Flow. If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN determines that the GFBR cannot be fulfilled, RAN shall send a notification towards SMF and keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow , e.g. due to Radio link failure or RAN internal congestion. The RAN should try to fulfil the GFBR. 
Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the SMF may forward the Notification to the PCF, see TS 23.503 [45]. 5GC may initiate N2 signalling to modify or remove the QoS Flow. 
When applicable, NG-RAN sends a new notification, informing SMF that the GFBR can be fulfilled again. After a configured time, the NG-RAN may send a subsequent notification that the GFBR cannot be fulfilled.
* * * Fifth Changes * * * *

5.7.3.4
Packet Delay Budget

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. For a certain 5QI the value of the PDB is the same in UL and DL. In the case of 3GPP access, the PDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). For a delay critical GBR QoS flows, a packet delayed more than PDB is counted as lost if the transmitted data burst is less than MDBV within the period of PDB and the QoS flow is not exceeding the GFBR. For GBR flows, the PDB shall be interpreted as a maximum delay with a confidence level of 98 percent if the QoS flow is not exceeding the GFBR.

QoS Flows using a Non-GBR 5QI should be prepared to experience congestion-related packet drops and delays. In uncongested scenarios, 98 percent of the packets should not experience a delay exceeding the 5QI's PDB.

The PDB for Non-GBR or GBR resource type denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded and is not added to the PER. However, for a delay critical GBR resource type, packets delayed more than the PDB are added to the PER and can be discarded or delivered depending on local decision.
5.7.3.5
Packet Error Rate

The Packet Error Rate (PER) defines an upper bound for the rate of PDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). 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 of a 3GPP access). For all 5QIs the value of the PER is the same in UL and DL. For QoS Flows with delay critical GBR resource type, a packet which is delayed more than PDB (but which comply with the GFBR and MDBV requirements) is counted as lost, and included in the PER. Delayed packets are not included in the PER if a QoS Flow associated to a Delay Critical Resource type is exceeding the GFBR and the Maximum Data Burst Volume.
5.7.3.6
Averaging Window

The Averaging window is defined only for GBR QoS Flows. The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. (R)AN, UPF, UE). The averaging window may be signalled with 5QIs to the (R)AN and UPF, and if it is not received a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4-1 applies).
5.7.3.7
Maximum Data Burst Volume
Each Delay Critical GBR QoS flow shall be associated with a Maximum Data Burst Volume (MDBV).
MDBV denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The MDBV may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4) applies.
5.7.4
Standardized 5QI to QoS characteristics mapping

The one-to-one mapping of standardized 5QI values to 5G QoS characteristics is specified in table 5.7.4-1.

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	10
	Delay Critical GBR
	11
	5 ms
	10-5
	160 B
	TBD
	Remote control 

(see TS 22.261 [2])

	11
NOTE 4
	
	12
	10 ms

NOTE 5
	10-5
	320 B
	TBD
	Intelligent transport systems

	12
	
	13
	20 ms
	10-5
	640 B


	TBD
	

	16

NOTE 4
	
	18
	10 ms
	10-4
	255 B
	TBD
	Discrete Automation

	17

NOTE 4
	
	19
	10 ms
	10-4
	1358 B

NOTE 3
	TBD
	Discrete Automation

	1

	
GBR
NOTE 1
	20
	100 ms
	10-2
	N/A
	TBD
	Conversational Voice

	2

	
	40
	150 ms
	10-3
	N/A
	TBD
	Conversational Video (Live Streaming)

	3
	
	30
	50 ms
	10-3
	N/A
	TBD
	Real Time Gaming, V2X messages
Electricity distribution – medium voltage, Process automation - monitoring

	4

	
	50
	300 ms
	10-6
	N/A
	TBD
	Non-Conversational Video (Buffered Streaming)

	65
	
	7
	75 ms
	
10-2
	N/A
	TBD
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66

	
	
20
	100 ms
	
10-2
	N/A
	TBD
	Non-Mission-Critical user plane Push To Talk voice

	75
	
	25
	50 ms
	10-2
	N/A
	TBD
	V2X messages

	E

NOTE 4
	
	18
	10 ms
	10-4
	255 B
	TBD
	Discrete Automation

	F

NOTE 4
	
	19
	10 ms
	10-4
	1358 B

NOTE 3
	TBD
	Discrete Automation

	5
	Non-GBR
NOTE 1
	10
	100 ms
	10-6
	N/A
	N/A
	IMS Signalling

	6
	
	
60
	
300 ms
	
10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	
70
	
100 ms
	
10-3
	N/A
	N/A
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
80
	
300 ms
	

10-6
	N/A
	N/A
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
	
	90
	
	
	N/A
	N/A
	sharing, progressive video, etc.)

	69
	
	5
	60 ms
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
	
	55
	200 ms
	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
	
	65
	50 ms
	10-2
	N/A
	N/A
	V2X messages

	80
	
	66
	10 ms

	10-6
	N/A
	N/A
	Low Latency eMBB applications Augmented Reality

	NOTE 1:
a packet which is delayed more than PDB is not counted as lost, thus not included in the PER.
NOTE 2:
it is required that default MDBV is supported by a PLMN supporting the related 5QIs.
NOTE 3:
This MDBV value is intended to avoid IP fragmentation on an IPv6 based, IPSec protected, GTP tunnel to the 5G-AN node.
NOTE 4:
A delay of 1 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.

NOTE 5: The jitter for this service is assumed to be 20 msec as per TS 22.261 [2].


NOTE:
For Standardized 5QI to QoS characteristics mapping, the table will be extended/updated to support service requirements for 5G, e.g. ultralow latency service.
* * * End of Changes * * * *
