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Abstract of the contribution: This contribution analyses the need for having the possibility of a 5QI priority level overwriting for standardized nonGBR 5QIs and compares different approaches to realize it.
1. Introduction
The 5G specifications are currently not clear about whether or not a dynamic overwriting of the 5QI priority level is supported for a nonGBR QoS Flow, too. On the one hand side, 23.501 describes that “the priority level may be signalled with standardized 5QIs, and if it is received, it overwrites the default value specified in QoS characteristics Table 5.7.4.1.” without any further restrictions. And 23.503 allows for providing the 5QI priority level parameter in addition to the 5QI parameter in every PCC rule. On the other hand side, there is no description about how this would work for nonGBR 5QIs and especially, for the QoS Flow of the default QoS rule. For example, the uniqueness/re-use of the 5QI priority level is not clear (wrt. the standardized 5QI priority levels), the subscription information contains only the default 5QI and the default ARP, the PCC mechanisms related to the QoS Flow of the default QoS rule don’t support this and the interworking with 4G is unclear.

This contribution analyses the need for having the possibility of a 5QI priority level overwriting for standardized nonGBR 5QIs and compares different approaches to realize it.   
2. Discussion
2.1 Is 5QI priority level overwriting for nonGBR needed?
Flexibility in the treatment of IMS based services (like emergency services, MCPTT services, MPS) according to operator policies or regulatory requirements was mentioned as main argument for having the possibility of a 5QI priority level overwriting for nonGBR. 
Given that the standardized 5QI priority level of 5QI #5 (which should typically be used for IMS signaling traffic) is already the third best (only 5QI #65 for MCPTT voice and 5QI #69 for MCPTT signaling have a higher 5QI priority level), we can safely assume that all of the IMS signaling traffic can be handled by a RAN node (cf. 5QI characteristics table from 23.501 copied below). Even in case of a high number of MCPTT services running, the admission control at the RAN node will make sure that a certain amount of the overall capacity is reserved for nonGBR traffic and, in addition, the MCPTT voice services will also not use all of their admitted capacity due to the nature of speech traffic. Therefore, the only consequence of a lack of service differentiation within the IMS signaling traffic (all services are running with 5QI #5 and standardized 5QI priority value 10) is that the PDB of 100 ms may not be reachable if more than 100 UEs would send IMS signaling messages at the same time. The PDB is however not guaranteed for nonGBR 5QIs, anyway. Nevertheless, the IMS signaling messages will be transferred, it is just that they may experience a bit higher PDB in such a situation. This should however have almost no impact on the IMS session establishment, modification or termination which typically involves an interaction with the end user. 

Based on the analysis above, we conclude that there is no risk of packet dropping or extensive delay for IMS signaling traffic and therefore, the need to have the possibility for service differentiation based on 5QI priority level overwriting for standardized nonGBR 5QIs is not that strong.  
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

	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, 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 

sharing, progressive video, etc.)

	9
	
	90
	
	
	
	
	

	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)


2.2 What alternatives or approaches exist?

2.2.1 Restrict possibility to GBR + operator defined non-standardized 5QI

The 5GS supports the usage of operator defined non-standardized 5QI where every QoS characteristics parameter – including the 5QI priority level – can be set by the operator according to its own policies or regulatory requirements. This has the same impact from an overall system perspective as the 5QI priority level overwriting for a standardized 5QI (as the QoS characteristics parameter have to be signalled to the RAN node and applied there). However, extensions to the nonGBR QoS Flow related control mechanisms would not be required.

2.2.2 Restrict possibility to GBR + RAN configuration based on ARP

The same approach as we have in EPS could be used: based on the ARP of the nonGBR QoS Flow, the RAN node can apply a configured 5QI priority level instead of the standardized one. This would provide additional flexibility for operators without requiring any changes or additions to the nonGBR QoS Flow related control mechanisms.
2.2.3 General 5QI priority level overwriting for a standardized nonGBR 5QIs

The following aspects would have to be clarified:

· How to ensure that the signalled 5QI priority level is unique? Since the 5QI priority level is the main criterion for the RAN scheduler for nonGBR traffic, we have to make sure that a clear and predictable prioritization scheme is kept.

· Do we need to extend the subscription information (as it only contains the default 5QI and the default ARP)?

· Do we need to extend the PCC mechanisms related to the QoS Flow of the default QoS rule?

· How is interworking with 4G realized, i.e. what standardized QCI is used?

In addition to the necessary extensions to the 5GS, the usage of this possibility would have to be also bound together with traffic control and rate enforcement functionality. Uncontrolled traffic which happens to use a nonGBR QoS Flow with a higher than standardized 5QI priority level has a high chance for severely impacting the QoS provisioning for other QoS Flows / services of that UE as well as other UEs in the same cell. Hence, it would be required to activate adequate PCC functionality for traffic filtering and MBR enforcement.  

2.2.4 Restrict possibility to selected nonGBR 5QIs, dedicated QoS Flows or to the QoS Flow of the default QoS rule

The possibility for overwriting of the nonGBR 5QI priority level could be somewhat restricted so that it is not applicable for every nonGBR QoS Flow. Most of the issues identified for 2.2.3 would however still exist. 

The least complex approach for a restricted applicability would be to use an exclusive control via PCC rules that are bound to dedicated QoS Flows. This would not require subscription extensions, nor extensions to PCC mechanisms related to the QoS Flow of the default QoS rule.   

2.2.5 Comparison

The simplest approach should be to restrict the possibility of a 5QI priority level overwriting to standardized GBR 5QIs. Based on operator policies or regulatory requirements, operator defined non-standardized nonGBR 5QIs could be used in addition if service differentiation of the IMS signaling traffic is necessary.

All other approaches require considerable extensions of the 5GS.       

3. Conclusion
Based on the above analysis of the different alternatives it is proposed to restrict the possibility of a 5QI priority level overwriting to standardized GBR 5QIs.[image: image1.png]
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