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	Reason for change:
	TS 23.501 table 5.7.4-1 lists some 5QIs which are absent in 24.501.

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

1



GBR

20

100 ms
(NOTE 11,

NOTE 13)
10-2
N/A

2000 ms

Conversational Voice

2


(NOTE 1)
40

150 ms
(NOTE 11,

NOTE 13)
10-3
N/A

2000 ms

Conversational Video (Live Streaming)

3
(NOTE 14)
30

50 ms
(NOTE 11,

NOTE 13)
10-3
N/A

2000 ms

Real Time Gaming, V2X messages

Electricity distribution – medium voltage, Process automation - monitoring

4


50

300 ms
(NOTE 11,

NOTE 13)
10-6
N/A

2000 ms

Non-Conversational Video (Buffered Streaming)

65
(NOTE 9,

NOTE 12)
7

75 ms
(NOTE 7, NOTE 8)

10-2
N/A

2000 ms

Mission Critical user plane Push To Talk voice (e.g., MCPTT)

66
(NOTE 12)



20

100 ms
(NOTE 10,

NOTE 13)

10-2
N/A

2000 ms

Non-Mission-Critical user plane Push To Talk voice

67
(NOTE 12)


15

100 ms
(NOTE 10,

NOTE 13)
10-3
N/A

2000 ms

Mission Critical Video user plane

75
(NOTE 14)
5

Non-GBR

10

100 ms
NOTE 10,

NOTE 13)
10-6
N/A

N/A

IMS Signalling

6

(NOTE 1)

60


300 ms
(NOTE 10,

NOTE 13)

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
(NOTE 10,

NOTE 13)

10-3
N/A

N/A

Voice,
Video (Live Streaming)
Interactive Gaming

8


80




300 ms
(NOTE 13)



10-6



N/A




N/A


Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive

9

90

video, etc.)

69
(NOTE 9, NOTE 12)
5
60 ms
(NOTE 7, NOTE 8)
10-6
N/A

N/A

Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)
70
(NOTE 12)

55

200 ms
(NOTE 7,

NOTE 10)
10-6
N/A

N/A

Mission Critical Data (e.g. example services are the same as 5QI 6/8/9)

79

65

50 ms
(NOTE 10,

NOTE 13)
10-2
N/A

N/A

V2X messages

80

68

10 ms

(NOTE 5,

NOTE 10)
10-6
N/A

N/A

Low Latency eMBB applications Augmented Reality

82

Delay Critical GBR

19

10 ms
(NOTE 4)
10-4
255 bytes
2000 ms

Discrete Automation (see TS 22.261 [2])
83

22

10 ms
(NOTE 4)
10-4
1354 bytes
(NOTE 3)
2000 ms

Discrete Automation (see TS 22.261 [2])
84

24
30 ms

(NOTE 6)
10-5
1354 bytes
(NOTE 3)
2000 ms

Intelligent transport systems (see TS 22.261 [2])
85
21

5 ms
(NOTE 5)
10-5
255 bytes
2000 ms

Electricity Distribution- high voltage (see TS 22.261 [2])
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 set to 1354 bytes to avoid IP fragmentation for the IPv6 based, IPSec protected GTP tunnel to the 5G-AN node (the value is calculated as in Annex C of TS 23.060 [56] and further reduced by 4 bytes to allow for the usage of a GTP-U extension header).

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:
A delay of 2 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 6:
A delay of 5 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 7:
For Mission Critical services, it may be assumed that the UPF terminating N6 is located "close" to the 5G_AN (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a UPF terminating N6 and a 5G_AN should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that 5QI-65 and 5QI-69 are used together to provide Mission Critical Push to Talk service (e.g., 5QI-5 is not used for signalling). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 12:
This 5QI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this 5QI value.

NOTE 13:
A delay of 20 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 14:
This 5QI is not supported as it is only used for transmission of V2X messages over MBMS bearers as defined in TS 23.285 [72].


	
	

	Summary of change:
	5QI values absent in 24.501 are introduced.
Interoperability impact analysis:

Backward compatible CR.

1) UE compliant to 24.301 baseline interworking with network compliant to this CR.

The UE interprets new QCIs as not understood and apply related handling.

2) network compliant to 24.301 baseline interworking with UE compliant to this CR.

The network handle the new QCI as not supported and does not accept request for new resources.

	
	

	Consequences if not approved:
	Not possible to request resources with Delay Critical GBR using standardized 5QI means.
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*** change ***
9.11.4.12
QoS flow descriptions

The purpose of the QoS flow descriptions information element is to indicate a set of QoS flow descriptions to be used by the UE, where each QoS flow description is a set of parameters as described in subclause 6.2.5.1.1.4.

The QoS flow descriptions information element is a type 6 information element with a minimum length of 5 octets. The maximum length for the information element is 65538 octets.

The QoS flow descriptions information element is coded as shown in figure 9.11.4.12.1, figure 9.11.4.12.2, figure 9.11.4.12.3, figure 9.11.4.12.4, and table 9.11.4.12.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	QoS flow descriptions IEI
	octet 1

	Length of QoS flow descriptions contents
	octet 2

octet 3

	QoS flow description 1
	octet 4

octet u

	QoS flow description 2
	octet u+1

octet v

	...
	octet v+1

octet w

	QoS flow description n
	octet w+1

octet x


Figure 9.11.4.12.1: QoS flow descriptions information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	0

Spare
	0

Spare
	QFI
	octet 4

	Operation code
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	octet 5

	0

Spare
	E
	Number of parameters
	octet 6

	Parameters list
	octet 7*

octet u*


Figure 9.11.4.12.2: QoS flow description 

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter 1
	octet 7

octet m

	Parameter 2
	octet m+1

octet n

	...
	octet n+1

octet o

	Parameter n
	octet o+1

octet u


Figure 9.11.4.12.3: Parameters list

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter identifier
	octet 7

	Length of parameter contents
	octet 8

	Parameter contents
	octet 9

octet m


Figure 9.11.4.12.4: Parameter

Table 9.11.4.12.1: QoS flow descriptions information element

	QoS flow identifier (QFI) (bits 6 to 1 of octet 4)

QFI field contains the QoS flow identifier.

Bits

6 5 4 3 2 1

0 0 0 0 0 0
no QoS flow identifier assigned
0 0 0 0 0 1
QFI 1


to

1 1 1 1 1 1
QFI 63

The network shall not set the QFI value to 0.



	Operation code (bits 8 to 6 of octet 5)

Bits

8 7 6

0 0 1
Create new QoS flow description

0 1 0
Delete existing QoS flow description

0 1 1
Modify existing QoS flow description

All other values are reserved.



	E bit (bit 7 of octet 6)

For the "create new QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
reserved

1
parameters list is included

For the "Delete existing QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
parameters list is not included

1
reserved

For the "modify existing QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
extension of previously provided parameters

1
replacement of all previously provided parameters

If the E bit is set to "parameters list is not included", the number of parameters field has zero value. If the E bit is set to "parameters list is included", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" or "replacement of all previously provided parameters", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" and one of the parameters in the new parameters list already exists in the previously provided parameters, the parameter shall be set to the new value.
Number of parameters (bits 6 to 1 of octet 6)

The number of parameters field contains the binary coding for the number of parameters in the parameters list field. The number of parameters field is encoded in bits 6 through 1 of octet 6 where bit 6 is the most significant and bit 1 is the least significant bit. 

Parameters list (octets 7 to u)

The parameters list contains a variable number of parameters.

Each parameter included in the parameters list is of variable length and consists of:

-
a parameter identifier (1 octet); 
-
the length of the parameter contents (1 octet); and
-
the parameter contents itself (variable amount of octets).

The parameter identifier field is used to identify each parameter included in the parameters list and it contains the hexadecimal coding of the parameter identifier. Bit 8 of the parameter identifier field contains the most significant bit and bit 1 contains the least significant bit. In this version of the protocol, the following parameter identifiers are specified:

-
01H (5QI);
-
02H (GFBR uplink);

-
03H (GFBR downlink);

-
04H (MFBR uplink);

-
05H (MFBR downlink);

-
06H (Averaging window); and

-
07H (EPS bearer identity).

If the parameters list contains a parameter identifier that is not supported by the receiving entity the corresponding parameter shall be discarded.

The length of parameter contents field contains the binary coded representation of the length of the parameter contents field. The first bit in transmission order is the most significant bit.

When the parameter identifier indicates 5QI, the parameter contents field contains the binary representation of 5G QoS identifier (5QI) that is one octet in length.

5QI:
Bits

8 7 6 5 4 3 2 1

In network to UE direction:

0 0 0 0 0 0 0 0
Reserved

0 0 0 0 0 0 0 1
5QI 1

0 0 0 0 0 0 1 0
5QI 2

0 0 0 0 0 0 1 1
5QI 3

0 0 0 0 0 1 0 0
5QI 4

0 0 0 0 0 1 0 1
5QI 5

0 0 0 0 0 1 1 0
5QI 6

0 0 0 0 0 1 1 1
5QI 7

0 0 0 0 1 0 0 0
5QI 8

0 0 0 0 1 0 0 1
5QI 9

0 0 0 0 1 0 1 0


to

Spare

0 1 0 0 0 0 0 0
0 1 0 0 0 0 0 1
5QI 65

0 1 0 0 0 0 1 0
5QI 66

0 1 0 0 0 0 1 1
5QI 67


0 1 0 0 0 1 0 0
Spare
0 1 0 0 0 1 0 1
5QI 69

0 1 0 0 0 1 1 0
5QI 70

0 1 0 0 0 1 1 1


to

Spare

0 1 0 0 1 0 1 0

0 1 0 0 1 0 1 1
5QI 75

0 1 0 0 1 1 0 0


to

Spare

0 1 0 0 1 1 1 0

0 1 0 0 1 1 1 1
5QI 79

0 1 0 1 0 0 0 0
5QI 80
0 1 0 1 0 0 0 1
Spare
0 1 0 1 0 0 1 0
5QI 82
0 1 0 1 0 0 1 1
5QI 83
0 1 0 1 0 1 0 0
5QI 84
0 1 0 1 0 1 0 1
5QI 85
0 1 0 1 0 1 1 0


to

Spare

0 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0


to

Operator-specific 5QIs

1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 1
Reserved

The network shall consider all other values not explicitly defined in this version of the protocol as unsupported.

If the UE receives a 5QI value (excluding the reserved 5QI values) that it does not understand, the UE shall choose a 5QI value from the set of 5QI values defined in this version of the protocol (see 3GPP TS 23.501 [8]) and associated with:


-
GBR QoS flows, if the QoS flow includes a GFBR uplink parameter and a GFBR downlink parameter; and


-
non-GBR QoS flows, if the QoS flow does not include a GFBR uplink parameter or does not include a GFBR downlink parameter.

The UE shall use this chosen 5QI value for internal operations only. The UE shall use the received 5QI value in subsequent NAS signalling procedures.

When the parameter identifier indicates "GFBR uplink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for uplink followed by two octets containing the value of the guaranteed flow bit rate for uplink.

Unit of the guaranteed flow bit rate for uplink (octet 1)
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
value is not used

0 0 0 0 0 0 0 1
value is incremented in multiples of 1 Kbps

0 0 0 0 0 0 1 0
value is incremented in multiples of 4 Kbps

0 0 0 0 0 0 1 1
value is incremented in multiples of 16 Kbps

0 0 0 0 0 1 0 0
value is incremented in multiples of 64 Kbps

0 0 0 0 0 1 0 1
value is incremented in multiples of 256 Kbps

0 0 0 0 0 1 1 0
value is incremented in multiples of 1 Mbps

0 0 0 0 0 1 1 1
value is incremented in multiples of 4 Mbps

0 0 0 0 1 0 0 0
value is incremented in multiples of 16 Mbps

0 0 0 0 1 0 0 1
value is incremented in multiples of 64 Mbps

0 0 0 0 1 0 1 0
value is incremented in multiples of 256 Mbps

0 0 0 0 1 0 1 1
value is incremented in multiples of 1 Gbps

0 0 0 0 1 1 0 0
value is incremented in multiples of 4 Gbps

0 0 0 0 1 1 0 1
value is incremented in multiples of 16 Gbps

0 0 0 0 1 1 1 0
value is incremented in multiples of 64 Gbps

0 0 0 0 1 1 1 1
value is incremented in multiples of 256 Gbps

0 0 0 1 0 0 0 0
value is incremented in multiples of 1 Tbps

0 0 0 1 0 0 0 1
value is incremented in multiples of 4 Tbps

0 0 0 1 0 0 1 0
value is incremented in multiples of 16 Tbps

0 0 0 1 0 0 1 1
value is incremented in multiples of 64 Tbps

0 0 0 1 0 1 0 0
value is incremented in multiples of 256 Tbps

0 0 0 1 0 1 0 1
value is incremented in multiples of 1 Pbps

0 0 0 1 0 1 1 0
value is incremented in multiples of 4 Pbps

0 0 0 1 0 1 1 1
value is incremented in multiples of 16 Pbps

0 0 0 1 1 0 0 0
value is incremented in multiples of 64 Pbps

0 0 0 1 1 0 0 1
value is incremented in multiples of 256 Pbps

Other values shall be interpreted as multiples of 256 Pbps in this version of the protocol.

Value of the guaranteed flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for uplink in units defined by the unit of the guaranteed flow bit rate for uplink.

When the parameter identifier indicates "GFBR downlink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for downlink followed by two octets containing the value of the guaranteed flow bit rate for downlink.

Unit of the guaranteed flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the guaranteed flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for downlink in units defined by the unit of the guaranteed flow bit rate for downlink.

When the parameter identifier indicates "MFBR uplink", the parameter contents field contains the one octet indicating the unit of the maximum flow bit rate for uplink followed by two octets containing the value of maximum flow bit rate for uplink.

Unit of the maximum flow bit rate for uplink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for uplink in units defined by the unit of the maximum flow bit rate for uplink.

When the parameter identifier indicates "MFBR downlink", the parameter contents field contains one octet indicating the unit of the maximum flow bit rate for downlink followed by two octets containing the value of the maximum flow bit rate for downlink.

Unit of the maximum flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for downlink in units defined by the unit of the maximum flow bit rate for downlink.

When the parameter identifier indicates "averaging window", the parameter contents field contains the binary representation of the averaging window for both uplink and downlink in milliseconds and the parameter contents field is two octets in length.

When the parameter identifier indicates EPS bearer identity, the length of EPS bearer identity is one octet and parameter contents field is coded as specified in subclause 9.3.2 of 3GPP TS 24.301 [15] (see NOTE). The UE shall not include the EPS bearer identity parameter in any mobile originated 5GSM messages.



	

	NOTE:
The total number of EPS bearer identities included in all QoS flow descriptions of a UE cannot exceed fifteen.


