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	Reason for change:
	In the LS S4-180301, ‘LS on QoS for Live Uplink Streaming (FLUS)’, SA4 is pointing out that for some adaptive video applications it is of high priority to get more resources than GFBR, and they are posing the question:

 3GPP SA4 kindly asks SA2 to clarify how QoS flows are prioritized after the GFBR is fulfilled.
The current standard do not specify how to prioritize flows after the GFBR is fulfilled. 
There are two priority parameters, ARP priority level (ARP PL), and 5QI priority level (5QI PL). For GBR flows, ARP PL defines the priority to fulfill a resource request. From TS 23.501 5.7.2.2: “The priority level defines the relative importance of a resource request.”, while the 5QI PL defines the priority to get resources in scheduling, as described in TS 23.501 5.7.3.3: “The Priority Level indicate a priority in scheduling resources among QoS Flows … Once all QoS requirements are fulfilled for the GBR QoS Flows, spare resources can be used for any remaining traffic in an implementation specific manner.”  

It is confusing that two parameters are used to define the priority to get resources to fulfill the QoS requirements, and it is not specified how to prioritize flows after the GFBR is fulfilled.

For most (all?) GBR QoS Flows, the relative priority of a resource request is the same as the relative priority to be scheduled sufficient resources to fulfill the QoS requirements. However, the priority to get more resouces than needed for GFBR may be different. I.e public safety flows will have high priority to fulfill the QoS, but the priority to get excessive resources may be low, while comercial adaptive video may have medium priority to fulfill the GFBR, but have high priority to get more resources, once the QoS requirements of all flows are fulfilled.

In EPS, it has been agreed that RAN may be configured to use ARP for scheduling priority. In TS 23.203-f20, 6.1.7.3 it is stated: 

NOTE 2:
When required by operator policy, the eNodeB can be configured to use the ARP priority level in addition to QCI priority level to control the packet forwarding treatment for SDFs having high priority ARPs.

However, if the ARP PL parameter is configured to be used for scheduling, it is not clear how the two priority parameters 5QI PL and ARP PL should be used. Also, it is not defined how a GBR Bearer  with bitrate above GBR is treated. In TS 23.203-f20, section 6.1.7.2 it is stated: “Other aspects related to the treatment of traffic exceeding an SDF aggregate's GBR are out of scope of this specification.”
Proposal 
Priority level is used to describe both the priority to fulfill QoS requirments, and get more resources than GFBR. 



	
	

	Summary of change:
	The description clarifies that PL shall first be used to distribute rsources to GBR flows that need it to fulfil QoS, and then resources are distributed between both GBR and non-GBR flows, also based on PL. 


	
	

	Consequences if not approved:
	It is not possible to control the priority to get more than GFBR.
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######################### FIRST CHANGE ###########################
5.7.2.5
Flow Bit Rates

For GBR QoS Flows, the 5G QoS profile additionally include the following QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Flow Bit Rate (MFBR) -- UL and DL.

The GFBR denotes the bit rate that is guaranteed to be provided by the network to a GBR and Delay Critical GBR QoS Flow, over the Averaging Time Window. The MFBR limits the bit rate to the highest bit rate that is expected by a GBR QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF). Bit rates above the GFBR value and up to the MFBR value, may be provided with relative priority determined by the Priority level of the QoS Flows (see 5.7.3.3).
GFBR and MFBR are signalled on N2 and N11 for each of the GBR QoS Flows.
NOTE: The GFBR is recommended as the lowest acceptable service bitrate where the service will survive.
######################### NEXT CHANGE ###########################.
5.7.3.3
Priority Level

The Priority level associated with 5G QoS characteristics, indicates a priority in scheduling resources among QoS Flows. The Priority level shall be used to differentiate between QoS Flows of the same UE, and it shall also be used to differentiate between QoS Flows from different UEs. Once all QoS requirements up to GFBR are fulfilled for all the GBR QoS Flows, the Priority Level may also be used to distribute resources between both GBR QoS Flows above GFBR up to MFBR and non-GBR QoS Flows,in an implementation specific manner. The lowest Priority level value corresponds to the highest Priority.
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.
######################### END OF CHANGES ###########################
