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Abstract of the contribution: This paper proposes a solution to enable 5GS and AF to agree on a preferred burst arrival time.
Introduction
Key issue 3A as defined in TR 23.700-20 lists the following area to be studied:
c)	How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.
TSC configuration includes burst arrival time. The challenge for agreeing burst arrival time between 5GS and an AF if IEEE 802.Qbv is not deployed, is that the delay between the AF and the UPF may not be known before-hand by 5GS and AF. The same applies to agreeing on burst arrival time for uplink flows where the delay between the source and the UE may not be known before-hand.
As a result, the application function can at best only indicate its burst sending time for downlink flows, which however 5GS cannot translate into downlink burst arrival time as it does not know the N6 delay between UPF and AF. Similarly, even if 5GS were to indicate a preferred downlink burst arrival time to AF the AF cannot translate this into burst sending time without knowing the N6 delay between UPF and AF. Similar issues apply for uplink flows.
As a solution this paper proposes to enable the network to adjust the burst arrival time by signaling positive or negative offset values (e.g. +3 ms) to the AF so that the AF can adjust its burst sending time accordingly. Given that this scheme will only work for applications where the burst sending time can be adjusted, it is proposed that the AF indicates its ability to do so to the network before.
Proposal
It is proposed to apply the following updates to TR 23.700-20.
[bookmark: _Hlk26955001]* * * * Start new section * * * *
[bookmark: _Toc26431242][bookmark: _Toc30694640][bookmark: _Toc31096554]6.X	Solution #X Burst arrival time adaptation
[bookmark: _Toc26386437][bookmark: _Toc26431243][bookmark: _Toc30694641][bookmark: _Toc31096555]6.X.1	Introduction
The solutions addresses Key issue 3A:
c)	How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.
[bookmark: _GoBack]This solution works under the assumption that the 5GS and AF are synchronized by supporting solution #7. TSC configuration includes burst arrival time. The challenge for agreeing burst arrival time between 5GS and an AF if IEEE 802.Qbv is not deployed, is that the delay between the AF and the UPF may not be known before-hand by 5GS and AF. The same applies to agreeing on burst arrival time for uplink flows where the delay between the source and the UE may not be known before-hand.
As a result, the application function can at best only indicate its burst sending time for downlink flows, which however 5GS cannot translate into downlink burst arrival time as it does not know the N6 delay between UPF and AF. Similarly, even if 5GS were to indicate a preferred downlink burst arrival time to AF the AF cannot translate this into burst sending time without knowing the N6 delay between UPF and AF. Similar issues apply for uplink flows.
This solution enables the network to adjust the burst arrival time by signaling positive or negative offset values (e.g. +3 ms) to the AF so that the AF can adjust the burst sending time accordingly. Given that this scheme will only work for applications where the burst sending time can be adjusted, the AF indicates its ability to do so to the network before.
[bookmark: _Toc26386438][bookmark: _Toc26431244][bookmark: _Toc30694642][bookmark: _Toc31096556]6.X.2	Functional Description
This solution is based on the following principles:
-	As part of requesting QoS for a flow, AF includes burst size, flow direction and periodicity and may also indicate a boolean value of support of Burst arrival time adaptation to PCF (via NEF if AF is outside the trust domain).	Comment by Nokia: Does the AF provide also burst arrival time when it sends BAT adaptation parameter?	Comment by QC_20: No, that is why it is not mentioned here.	Comment by Nokia: What are the types of values expected for Burst arrival time adaptation? Is it a Boolean (yes/no) or is it a time window? If it is a time window, why do we need anything more than BAT and periodicity?	Comment by QC_20: It is not a time window but a (boolean) indication of support as it says.

-	PCF forwards the support of Burst arrival time adaptation indication to SMF together with a PCC rule and other parameters (burst size, flow direction, burst periodicity).
-	SMF creates TSCAI based on the received periodicity and flow direction. Instead of including a burst arrival time, SMF includes support of Burst arrival time adaptation in TSCAI and signals TSCAI to NG-RAN as described in TS 23.501 clause 4.3.3.2.
-	If NG-RAN has received the indication of support of Burst arrival time adaptation in TSCAI and determines the need to adapt the burst arrival time, NG-RAN sends an indication to SMF including a burst arrival time offset value. The burst arrival offset can take positive or negative values (e.g. -2 ms) and is valid until NG-RAN decides to send an updated offset value. The offset value is in reference to the time that the periodic burst of the related flow has been received at NG-RAN previously.	Comment by Nokia: How is Burst arrival time adaptation expected to be used in the RAN? How does it really help scheduling in the RAN?	Comment by QC_20: It is an indication for RAN that RAN can ask the AF to shift its bursts to occur a little earlier or later (the offset value). The benefit is that RAN resources are used more efficiently.	Comment by Nokia: The offset is in reference to what?	Comment by Nokia: How long is the offset really valid and/or reserved in the RAN? Also, is the RAN just reserving one TTI or multiple i.e. how much traffic is it committing to send? 	Comment by QC_20: The offset is in relation to 	Comment by Nokia: Also, if it is about RAN indicating the offset, this may have interaction with scheduling for other UE(s) 	Comment by QC_20: Sure, but a RAN node always takes all UEs it is serving into account.
Editor’s note: if there has not been any traffic or burst sent in the corresponding QoS Flow, what is used as the reference for offset value? Also, what exactly is being committed by RAN when it provides the offset e.g. how many TTI(s) are reserved or is it providing the offset for one burst or series of bursts? 

-	The burst arrival time offset value is signaled from SMF to AF via PCF/NEF.
	Comment by QC_20: There is no negotiation of BAT; AF indicates if it supports receiving an offset value and if so, then RAN can indicate a preferred offset to the application. 
-	The AF interprets the received offset value in relation to the burst sending time: For downlink flows AF adapts the burst sending time based on the received offset, i.e. shifts the following bursts by the received offset value. For uplink flows AF requests the source to adapt the burst sending time using application layer signaling. Details of the application layer interaction are beyond the scope of 3GPP.
Editor’s note: How the Burst Time Adaptation effects hold and forward buffers in the 5GS is FFS”

[bookmark: _Toc26386439][bookmark: _Toc26431245][bookmark: _Toc30694643][bookmark: _Toc31096557]6.X.3	Procedures
Existing procedures are reused (PDU session modification to signal support of Burst arrival time adaptation indication in TSCAI to NG-RAN; Notification control as defined in TS 23.501 clause 5.7.2.4.1a. to signal burst arrival time offset value to PCF/AF).
[bookmark: _Toc26386440][bookmark: _Toc26431246][bookmark: _Toc30694644][bookmark: _Toc31096558]6.X.4	Impacts on existing services and interfaces
-	AF: Support of sending burst arrival time adaptation indication and receiving burst arrival time offset.
-	NEF, PCF, SMF: Support of signaling burst arrival time adaptation indication and burst arrival time offset.
-	NG-RAN: Support of receiving burst time arrival adaptation indication, determining and signaling burst arrival time offset.
* * * * End new section * * * *
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