


SA WG2 Temporary Document
Page 1

SA WG2 Meeting #150e	S2-2203129
[bookmark: _Hlk91755148]April 06th – 12th, 2022; Elbonia               		
	
Source: 	Apple	
Title: 	23.700-85: Solution for KI #4 Traffic categories based on 5G QoS characteristics
Document for: 	Approval
Agenda Item: 	9.22
Work Item / Release:	FS_eUEPO / Rel-18
Abstract of the contribution: The TR 23.700-85 (ver 0.1.0) for FS_eUEPO has the following key issue: Key Issue #4: Support standardized and operator-specific traffic categories in URSP. This contribution proposes a solution for the above key issue.
1 Discussion
Traffic categories can be defined based on type of service (e.g., enterprise class services, gaming services, video streaming services, etc.) handled by an application which can then map to a range of values for a set of QoS attributes (as described in clause 5.7.3 of TS 23.501) that define these services adequately. As an example, voice traffic may have 5QI value of 1, may use GBR resources, have default priority level of 20, may have packet delay of 100 ms, packet error rate of 10-2 and averaging window of 2000 ms.
Another way to characterize traffic categories can be based on just the traffic characteristics and QoS attributes. The specific QoS attributes could have a relative priority level (e.g., low latency, high bandwidth slice with latency as higher priority. Priority can be given to a single or multiple QoS attributes depending on traffic category.
It may be a little easier to define traffic categories based on traffic characteristics as a limited set of traffic characteristics could cover a large number of applications and services whereas it may be difficult to cover all services or application types. Defining traffic categories based on traffic characteristics also alleviates privacy concerns as for example, a "low priority, low bandwidth, normal/high latency data connection" reveals much less information about user, than say for example "use of social media". It may also be more meaningful to associate traffic characteristics to different flows than say service types. As an example, a gaming application may have multiple flows active at any given time but only a few of them may be carrying low latency traffic. A slice that is configured for handling "low latency" traffic for any gaming application could be much more useful in improving user experience as compared to when all active flows are mapped on to a "gaming" slice.
The application on UE can still use existing parameters in Traffic Descriptor such as FQDN, DNN or IP-tuple, destination IP address etc. to map the application traffic to different traffic categories.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-85 as follows:


FIRST CHANGE
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97266752][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
	2
	3
	4
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NEXT CHANGE
6.X	Solution #X: Traffic categories based on 5G QoS characteristics
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]The 5G QoS characteristics describe the edge-to-edge packet treatment received by a QoS flow between the UE and UPF as described in clause 5.7.3 of TS 23.501 [FFS] in terms of various performance characteristics. These performance characteristics include Resource type (GBR, non-GBR), Priority level, Packet delay budget, Packet error rate, Averaging window, Maximum data burst volume, etc. Standardized 5QI values are specified for services that are frequently used and the one-to-one mapping between standardized 5QI values and the 5G QoS performance characteristics is specified in table 5.7.4-1 of TS 23.501 [FFS].
A new component "traffic category" is introduced in the traffic descriptor part of the URSP rules to support standardized values specified by 3GPP and values that are reserved for operator specific traffic categories. The encoding of these traffic categories can be specified in stage-3 in TS 24.526 [FFS]. 
6.X.1.1	Traffic categories based on service type
Traffic categories can be defined based on type of service handled by an application. As an example, enterprise class applications could include traffic categories for email, browsing, chat, conferencing, voice, etc. Similarly gaming applications could include real-time gaming, interactive gaming and other games which could include XR type of traffic as well. Similarly, video streaming class of applications could also include live or buffered streaming, HD streaming, 4K streaming traffic, etc. For each of these service types, the traffic categories can then be mapped to specific 5G QoS performance characteristics as specified in table 5.7.4-1 of TS 23.501 [FFS]. In addition to different well-known services, traffic categories can also be operator specific or even have specific QoS attributes or parameters that may not map to a well-known service.
The traffic category values depend on the intended granularity of the categorization. They can be either defined based on different high level application classes or service types such as Enterprise, Gaming, Streaming, Operator specific, etc., or they can be defined with finer granularities, e.g. voice, conferencing, real-time gaming, interactive gaming, live streaming, buffered streaming, etc. These finer granular values may belong to one or more high level application classes or service types and can better assist in mapping specific application traffic or flows to appropriate slices.
The values of 5G QoS performance characteristics are reproduced below from table 5.7.4-1 of TS 23.501 [FFS] for easy reference.
Table 6.X.1.1-1: Traffic categories based on Service type of different applications
	Traffic Category
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget

	Packet Error
Rate
	Default Maximum Data Burst Volume
	Default
Averaging Window

	Enterprise Class

	Voice traffic
	1
	GBR
	20
	100 ms
	10-2
	N/A
	2000 ms

	Email, browser, chat
	6
	Non-GBR
	60
	300 ms

	10-6
	N/A
	N/A

	Conferencing
	2
	GBR
	40
	150 ms
	10-3
	N/A
	2000 ms

	Gaming Class

	Real time Gaming
	3
	GBR
	30
	50 ms
	10-3
	N/A
	2000 ms

	Interactive Gaming
	7
	GBR
	70
	100 ms
	10-3
	N/A
	N/A

	Augmented Reality
	80
	GBR
	68
	10 ms
	10-6
	N/A
	N/A

	Video Streaming Class

	Live streaming
	71
	GBR
	56
	150 ms
	10-6
	N/A
	2000 ms

	Buffered Streaming
	8
	Non-GBR
	80
	300 ms
	10-6
	N/A
	N/A

	HD Streaming
	90
	Delay-critical GBR
	25
	20 ms
	10-4
	63000 bytes
	2000 ms



NOTE: The above traffic categories are just illustrative examples, other traffic categories may be added as needed.
6.X.1.2	Traffic categories based on Traffic characteristics
Traffic categories can also be defined directly based on traffic characteristics and the specific QoS attributes could have a relative priority level. As an example, for a certain class of traffic, there could be relative priority among the QoS attributes latency and bandwidth (e.g., low latency and high bandwidth with latency as higher priority). Priority can be given to single or multiple QoS attributes (e.g., prioritize latency and packet error rate over bandwidth for voice traffic, prioritize latency and bandwidth over packet error rate for gaming or video streaming traffic, etc.). 
Editor’s note: The different attributes to characterize traffic are for further discussion.
The traffic categories could be defined as follows based on different traffic characteristics.
Table 6.X.1.2-1: Traffic categories based on Traffic characteristics of different applications
	Traffic Category
	Service Type
	Usage examples

	Latency
	Loss
	Bandwidth
	
	

	Low
	Normal
	Low
	Real-time online interaction
	Games

	Normal
	Normal
	Normal
	Default bearer
	Best Effort. Default service class; pretty much a mix of everything.

	High
	Low
	High
	Video Streaming 
	Youtube, Netflix, Hulu

	High
	Normal
	High
	AR/VR
	

	High
	Normal
	Normal
	Background 
	Bulk data upload

	High
	High
	Normal
	Background (alt)
	"Background", user-initiated, high delay tolerant, high loss tolerant, elastic flow, variable size. E.g., user-initiated iCloud synching or Time Capsule backup; or traffics of background applications, for which there is some progress feedback.

	Any
	Any
	Any
	Off Peak Data/Cost
	Push traffic



NOTE: The above traffic categories are just illustrative examples, other traffic categories may be added as needed.
[bookmark: _Toc23254043]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]Different applications know the kind of traffic they can generate, and they can classify the traffic based on the above defined traffic categories. 
An application may request for a specific traffic category from the execution environment (OS). Such a request triggers the UE to determine whether this new application traffic can be associated to an established PDU session, or the UE needs to establish a new PDU session based on URSP rules including the matching traffic category in the traffic descriptor. The requested traffic category by the application may be either a standardized value specified by 3GPP or an operator specific value. 
Traffic categories are transparent to the execution environment (OS) to allow operators to define operator specific traffic categories.
NOTE:	The implementation details of how the application indicates the requested traffic category to the execution environment (OS) are outside the scope of 3GPP.
[bookmark: _Toc23254044]6.X.3	Impacts on services, entities and interfaces
UE:
-	Able to process application requested traffic category and match it with the traffic category component of the traffic descriptor provided as part of the URSP rule.

PCF:
· Introduce traffic category into URSP rules and design the mapping rules of traffic categories.

END OF CHANGES







Annex (informative)

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping (from TS 23.501)
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	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
	
	30
	50 ms
(NOTE 11,
NOTE 13)
	10-3
	N/A
	2000 ms
	Real Time Gaming, V2X messages (see TS 23.287 [121]).
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)
	
	
	
	
	
	
	

	71
	
	56
	150 ms (NOTE 11, NOTE 13, NOTE 15)
	10-6
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	72
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	73
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	74
	
	56
	500 ms (NOTE 11, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	76
	
	56
	500 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	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.)

	10
	
	90
	1100ms
(NOTE 13)
(NOTE 17)

	10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics

	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 (see TS 23.287 [121])

	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]);
V2X messages (UE - RSU Platooning, Advanced Driving: Cooperative Lane Change with low LoA. See TS 22.186 [111], TS 23.287 [121])

	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]).
V2X messages (Remote Driving. See TS 22.186 [111], NOTE 16, see TS 23.287 [121])

	86
	
	18
	5 ms
(NOTE 5)
	10-4
	1354 bytes
	2000 ms
	V2X messages (Advanced Driving: Collision Avoidance, Platooning with high LoA. See TS 22.186 [111], TS 23.287 [121])

	87
	
	25
	5 ms (NOTE 4)
	10-3
	500 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	88
	
	25
	10 ms (NOTE 4)
	10-3
	1125 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	89
	
	25
	15 ms (NOTE 4)
	10-4
	17000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (see TS 22.261 [2])

	90
	
	25
	20 ms (NOTE 4)
	10-4
	63000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (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:	The Maximum Transfer Unit (MTU) size considerations in clause 9.3 and Annex C of TS 23.060 [56] are also applicable. IP fragmentation may have impacts to CN PDB, and details are provided in clause 5.6.10.
NOTE 4:	A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 5:	A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 6:	A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.
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 a static value for the CN PDB 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 static value for the CN PDB 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 in this Release of the specification as it is only used for transmission of V2X messages over MBMS bearers as defined in TS 23.285 [72] but the value is reserved for future use.
NOTE 15:	For "live" uplink streaming (see TS 26.238 [76]), guidelines for PDB values of the different 5QIs correspond to the latency configurations defined in TR 26.939 [77]. In order to support higher latency reliable streaming services (above 500ms PDB), if different PDB and PER combinations are needed these configurations will have to use non-standardised 5QIs.
NOTE 16:	These services are expected to need much larger MDBV values to be signalled to the RAN. Support for such larger MDBV values with low latency and high reliability is likely to require a suitable RAN configuration, for which, the simulation scenarios in TR 38.824 [112] may contain some guidance.
NOTE 17:	The worst case one way propagation delay for GEO satellite is expected to be ~270ms, ,~ 21 ms for LEO at 1200km, and 13 ms for LEO at 600km. The UL scheduling delay that needs to be added is also typically two way propagation delay e.g. ~540ms for GEO, ~42ms for LEO at 1200km, and ~26 ms for LEO at 600km. Based on that, the 5G-AN Packet delay budget is not applicable for 5QIs that require 5G-AN PDB lower than the sum of these values when the specific types of satellite access are used (see TS 38.300 [27]). 5QI-10 can accommodate the worst case PDB for GEO satellite type.



NOTE:	It is preferred that a value less than 64 is allocated for any new standardised 5QI of Non-GBR resource type. This is to allow for option 1 to be used as described in clause 5.7.1.3 (as the QFI is limited to less than 64).
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