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Introduction
The last SA2-122bis further atomized the GBR resource type, by introducing “Delay critical GBR” which should be treated the same as GBR but the definition of Packet Delay Budget (PDB) and Packet Error Rate (PER) are different, for which RAN should know in order to apply differently. This contribution discusses how 5GC indicates “Delay critical GBR” through NG-AP and propose the corresponding TP.
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Discussion
The relevant part in the latest TS 23.501 [1] is highlighted below:

	1.1.1    5.7.3
5G QoS characteristics

5.7.3.1
General

This clause specifies the 5G QoS characteristics associated with 5QI. The characteristics describe the packet forwarding treatment that a QoS Flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics:

1
Resource Type (GBR, delay critical GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window.
5.7.3.2
Resource Type
The Resource Type determines if dedicated network resources related QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR QoS Flow are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non-GBR QoS Flow may be pre-authorized through static policy and charging control. There are two kinds of GBR resource types, GBR and Delay critical GBR. Both resource types are treated the same, except that the definition of PDB and PER are different. AN may release the QoS Flow and indicate the QoS Flow release to the SMF (e.g. when radio conditions do not allow the AN to maintain all the GBR QoS Flows).
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 flows, a packet delayed more than PDB is counted as lost. For all other flows, the PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.
For non-GBR flows, and GBR flows with bitrates above GFBR, it is not required that delays are included in the PDB measurement.
NOTE:
The PDB denotes an end-to-end "soft upper bound".

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 is counted as lost, and included in the PER.
Editor's note:
Whether for non-standardized 5QI value range "allowed boundaries" for the 5G QoS characteristics needs to be specified e.g. minimum allowed PDB< X ms, PLR < 10^-X, etc. is FFS.


It is very clear that the PDB and PER values either standardized or signaled to RAN should be differently interpreted when the resource type is “Delay critical GBR”. As a result, there should be additional indication from 5GC in order for RAN to apply differently.

Observation 1: RAN should know from 5GC whether the configured GBR QoS flow type is “Delay critical” or not in order to apply the definitions of the PDB and PER differently as specified in TS 23.501.
Currently, the Resource Type IE of ENUMERATED(GBR, Non-GBR) is defined within the optional Non-standardised QoS Flow Descriptor IE in TS 38.413 [2] based on the understanding that there is no need for 5GC to signal the standardized QoS flow resource type. SA2 further defined new standardized 5QIs for delay critical GBR, and thus we only need to worry on such indication from 5GC for non-standardized QoS flows only. For that, we can simply extend the resource type enumeration within the Non-standardised QoS Flow Descriptor IE to include delay critical GBR.

Proposal 1: RAN3 to extend the Resource Type IE enumeration to include “Delay critical GBR” within the Non-standardised QoS Flow Descriptor IE in TS 38.413 for the delay critical GBR indication from 5GC.
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Conclusion

In the present contribution we make the following observations:

Observation 1: RAN should know from 5GC whether the configured GBR QoS flow type is “Delay critical” or not in order to apply the definitions of the PDB and PER differently as specified in TS 23.501.
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to extend the Resource Type IE enumeration to include “Delay critical GBR” within the Non-standardised QoS Flow Descriptor IE in TS 38.413 for the delay critical GBR indication from 5GC.

The corresponding TP for TS 38.413 [2] is provided in the Section 5 below. 
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Text Proposal for TS 38.413

9.3.1.29
Non-standardised QoS Flow Descriptor
This IE indicates the QoS parameters for a Non-standardised QoS flow for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Non-standardised QoS Flow Descriptor
	
	
	
	

	>Resource Type
	M
	
	ENUMERATED(GBR, Delay critical GBR, Non-GBR)
	

	>Priority Level
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Packet Delay Budget
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Packet Error Rate
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Averaging Window
	O
	
	<ref>
	For details see TS 23.501 [9].


