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Abstract: this document elaborates on the QoS parameters including in an Alternative QoS Profile and proposes a way forward.   
1. Introduction
During the SA2#139E e-meeting the issue of which QoS parameters need to be sent to the RAN for each Alternative QoS Profile (AQP) was raised. 
It was proposed to introduce also Allocation-Retention Priority (ARP), Maximum Flow Bit Rate (MFBR), Averaging Window (AW) and Maximum Data Burst Volume (MDBV). Nevertheless such proposal was NOT technically discussed and the RAN3 Working Assumption to include only Guaranteed Flow Bit Rate (GFBR), Packet Delay Budget (PDB) and Packet Error Rate (PER) was confirmed.
This paper discusses again the need for ARP and MDBV and proposes to include them in the set of parameters defining an AQP.
2. Discussion
2.1 Need for MDBV
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Figure 1: Impact of different MDBV values to GFBR
While it can be assumed that the Averaging Window parameter value will most likely not change with a change to/of AQP, the MDBV parameter may change and it is necessary to compute the GFBR properly and provide meaningful information for the RAN to prepare for the specific traffic pattern. As it can be seen in Figure 1 as well, a reduction of the GFBR value to half can result in different combinations of packet size (MDBV) and number of packets per Averaging Window, each with different impact or demand on the scheduler. This should be of high relevance when the GFBR values become small.
2.2 Need for ARP
The ARP parameter is important to ensure that the handover into a fully loaded RAN cell is successful. Enabling different settings for the ARP values (especially the ARP priority level) in the Alternative QoS Profile, gives the RAN the possibility to free up resources by downgrading another ongoing QoS Flow with a higher ARP priority level. Without this possibility, the incoming QoS Flow would have the same ARP priority level as all the ongoing QoS Flows (assuming they all transfer a similar service, e.g. a V2X remote driving service) and therefore, cannot trigger a downgrading of an ongoing QoS Flow to free up resources. Consequently, the incoming QoS Flow would be dropped during the handover or the handover may fail. Figure 2 shows in a simple example how the setting of the GFBR and ARP priority level in the Alternative QoS Profile can ensure a successful handover into a fully loaded RAN cell. It should be noted that, based on an appropriate setting of the GFBR value in the Alternative QoS Profile, the downgrading of one QoS Flow to the Alternative QoS Profile could free up a lot of resources and thus be sufficient for accepting many incoming QoS Flows.
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Figure 2: Example for successful handover to fully loaded target RAN based on AQP with ARP
Furthermore, the ARP parameter would be also helpful to ensure that the QoS Flows with Alternative QoS Profile can better survive against new QoS Flow requests in a fully loaded RAN cell. Figure 3 shows a simple example with three ARP priority levels: 
-	the highest one is used for the QoS profile of the service with Alternative QoS Profiles (e.g. for high-bitrate video), 
-	a medium one is used for a commercial service,
-	and the lowest one is used for an important service but also for the Alternative QoS Profile (e.g. for the minimum video bitrate). 
This ARP priority level setting ensures that neither the commercial service nor the important service can pre-empt the QoS Flow with the Alternative QoS Profile although both are able to trigger the downgrade to the Alternative QoS Profile.   
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Figure 3: Example for successful surviving new QoS Flow requests in fully loaded target RAN based on AQP with ARP 
3. Conclusion and proposal
As explained in Section 2, in addition to the three parameters for the Alternative QoS Profile identified by RAN3:
-	GFBR (UL, DL),
-	PDB (including CN PDB),
-	PER,
it is essential to enable the CN to provide to the RAN in the Alternative QoS Profile also the following parameters:
-	ARP,
-	MDBV (for Delay-critical GBR resource type only).
The following way forward is therefore suggested:
[bookmark: _GoBack]Proposal: approve the updates of CRs vs. TS 23.501 and TS 23.503 (see SP-200588 and SP-200589, respectively) which add ARP and MDBV to the AQP definition and liaise RAN/RAN3/CT3/CT4 accordingly (see SP-200590).  	
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