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**** FIRST CHANGE ****

5.7.1.1
QoS Flow

The 5G QoS model is based on QoS Flows. The 5G QoS model supports both QoS Flows that require guaranteed flow bit rate (GBR QoS Flows) and QoS Flows that do not require guaranteed flow bit rate (non-GBR QoS Flows). The 5G QoS model also supports reflective QoS (see clause 5.7.5).

The QoS Flow is the finest granularity of QoS differentiation in the PDU Session. A QoS Flow ID (QFI) is used to identify a QoS Flow in the 5G System. User Plane traffic with the same QFI within a PDU Session receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The QFI is carried in an encapsulation header on N3 (and N9) i.e. without any changes to the e2e packet header. QFI shall be used for all PDU Session Types. The QFI shall be unique within a PDU Session. The QFI may be dynamically assigned or may be equal to the 5QI (see clause 5.7.2.1).

Within the 5GS, a QoS Flow is controlled by the SMF and may be preconfigured, or established via the PDU Session establishment procedure (see TS 23.502 [3], clause 4.3.2), or the PDU Session Modification procedures (see TS 23.502 [3].
Any QoS Flow is characterised by:

-
A QoS profile provided by the SMF to the AN via the AMF over the N2 reference point or preconfigured in the AN;

-
One or more QoS rule(s) which can be provided by the SMF to the UE via the AMF over the N1 reference point and/or derived by the UE by applying reflective QoS control; and

-
One or more SDF templates provided by the SMF to the UPF.
Within the 5GS, a QoS Flow associated with the default QoS rule is required to be established for a PDU Session and remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow.
NOTE 1:
The above QoS Flow provides the UE with connectivity throughout the lifetime of the PDU Session. Possible interworking with EPS motivates the restriction of this QoS Flow to be of type Non-GBR.
**** Next CHANGE ****

5.7.2.5
Flow Bit Rates

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

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

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

The GFBR denotes the bit rate that is guaranteed to be provided by the network to a GBR and Delay Critical GBR QoS Flow, over the Averaging Time Window. The MFBR limits the bit rate that is expected  by a GBR QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF).

GFBR and MFBR are signalled on N2 and N11 for each of the GBR QoS Flows.

**** Next CHANGE ****

5.7.2.8
Maximum Packet Loss Rate
The Maximum Packet Loss Rate (UL, DL) indicates the maximum rate for lost packets of the QoS flow that can be tolerated in the uplink and downlink direction. This is provided to the QoS flow if it is compliant to the GFBR.
NOTE 1:
In this Release, the Maximum Packet Loss Rate (UL, DL) can only be provided for a GBR QoS flow belonging to voice media.


**** Next 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 Maximum Data Burst Volume within the period of PDB, 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 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 some 5QI 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 Maximum Data Burst Volume 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.

Maximum Data Burst Volume 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 Maximum Data Burst Volume 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

	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

	
	
	
	
	
	
	N/A
	

	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 Maximum Data Burst Volume is supported by a PLMN supporting the related 5QIs.
NOTE 3:
This Maximum Burst Size 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 PCEF 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 ****

�at this stage of rel-15 if ther is no inout document saying we need such limitation, the EN must go.
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