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According to TS 23.501:

1) When notification is requested, RAN is asked to notify when the GBR cannot be fulfilled and when the GBR can be fulfilled again.
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* * * * First Change * * *.*
5.7.1.5
QoS Flow mapping

The SMF performs the binding of SDFs to QoS Flows based on the QoS and service requirements (e.g. the received PCC rules). The SMF assigns the QFI for a new QoS Flow and derives its QoS profile from the information provided by the PCF. When applicable, the SMF provides the QFI together with the QoS profile to the (R)AN, and optionally a transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) to the (R)AN for the UL traffic. The SMF provides the SDF template i.e. Packet Filter Set (see clause 5.7.6) associated with the SDF received from the PCF) together with the SDF template precedence value (see clause 5.7.1.9) included in the PCC rule as defined in TS 23.503 [45], the QoS related information, and the corresponding packet marking information, i.e. the QFI, the transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) for downlink traffic and optionally the Reflective QoS Indication to the UPF enabling classification, bandwidth enforcement and marking of User Plane traffic. For each SDF, when applicable, the SMF generates a QoS rule Each of these QoS rules contain the QoS rule identifier, the QFI of the QoS Flow the Packet Filter Set of the UL part of the SDF template, optionally the Packet Filter Set for the DL part of the SDF template, and the QoS rule precedence value set to the precedence value of the PCC rule from which the QoS rule is generated. The QoS rules are then provided to the UE.
The principle for classification and marking of User Plane traffic and mapping of QoS Flows to AN resources is illustrated in Figure 5.7.1.5-1.
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Figure 5.7.1.5-1: The principle for classification and User Plane marking for QoS Flows and mapping to AN Resources

In DL, incoming data packets are classified by the UPF based on SDF templates according to the precedence of the PCC rule authorizing the service data flow, (without initiating additional N4 signalling). The UPF conveys the classification of the User Plane traffic belonging to a QoS Flow through an N3 (and N9) User Plane marking using a QFI. The AN binds QoS Flows to AN resources (i.e. Data Radio Bearers of in case of 3GPP RAN). There is no strict 1:1 relation between QoS Flows and AN resources. It is up to the AN to establish the necessary AN resources that QoS Flows can be mapped to, and to release them. The AN shall indicate to the SMF when the AN resources onto which a QoS flow is mapped are released.
If no match is found and all QoS Flows are related with a DL Packet Filter Set, the UPF shall discard the DL data packet.
In UL, the UE evaluates UL packets against the Packet Filter Set in the QoS rules based on the precedence value of QoS rules in increasing order until a matching QoS rule (i.e. whose packet filter matches the UL packet) is found. The UE uses the QFI in the corresponding matching QoS rule to bind the UL packet to a QoS Flow. The UE then binds QoS Flows to AN resources.

If no match is found and the default QoS rule contains an UL Packet Filter Set, the UE shall discard the UL data packet.
The MBR (and if applicable GBR) per SDF, if received from PCF over N7, is signalled on N4. For further information regarding MBR and GBR over N7, see TS 23.503 [45].
* * * * Next Change * * *.*
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 unless specific conditions at the NG-RAN require the release of the RAN resources for this GBR QoS Flow, e.g. due to RLF or congestion. Upon sending notification control to the SMF, The RAN shall keep the QoS Flow(i.e. while the RAN is not delivering the requested GFBR for this QoS flow). If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN releases the AN resources allocated to a given QoS Flow, RAN shall indicate to the SMF when the AN resources onto which a QoS flow is mapped are released.
Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the 5GC may initiate N2 signalling to modify or remove the QoS Flow. When applicable, NG-RAN may send 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.
* * * * Next Change * * *.*
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
	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
	10-6
	320 B
	TBD
	Intelligent transport systems

	12
	
	13
	20 ms
	10-5
	640 B


	TBD
	

	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)

	13
	
	7
	75 ms
	
10-2
	N/A
	TBD
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	14

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

	15
	
	25
	50 ms
	10-2
	N/A
	TBD
	V2X messages

	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

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

	6
	
	
60
	
300 ms
	
10-6
	
	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
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
80
	
300 ms
	

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

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

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	18
	
	5
	60 ms
	10-6
	
	N/A
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	19
	
	55
	200 ms
	10-6
	
	N/A
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	20
	
	65
	50 ms
	10-2
	
	N/A
	V2X messages

	
	
	
	
	
	
	N/A
	

	21
	
	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.
Editor's note:
need to support a 5QI with PDB 1ms is FFS.
Editor's note:
The PDB and parameters in this table have to be aligned based on the outcome of discussions between RAN WG2 and SA WG1.
* * * * End Change * * *.*
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