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Abstract of the contribution: This paper addresses Editor's notes for solution 2.
1.
Discussion
1.1
Overview

TR 23.700-25 includes a set of Editor's notes for solution 2. The following sections discuss each Editor's note and propose a resolution.
1.2
Support of AFs that provide a BAT value
Editor's note:
The solution description should also include the case where AF provides an absolute BAT when requesting QoS for a flow.
The proposed solution to indicate a BAT offset from NG-RAN to AF can also work in case the AF provides a BAT value during the QoS request. In line with this, this paper proposes to generalize the solution description to also cover this case.
Proposal: Generalize the solution description to cover the case that an AF provides a BAT value during the QoS request and remove the related Editor's note.
1.3
Determining the offset value
Editor's note:
It is FFS how it is possible to determine in advance whether a new flow with a given delay requirement can be admitted.
Editor's note:
It is FFS how the NG-RAN determines the accurate offset value and whether extra information is needed for such determination.
Solution 1 states that burst arrival time offset is signaled using the existing Notification control mechanism.
Notification control works as follows: if "NG-RAN determines that the GFBR, the PDB or the PER of the QoS profile cannot be fulfilled, NG-RAN shall send a notification towards SMF [...] while [keeping] the QoS Flow (i.e. while the NG-RAN is not fulfilling the requested QoS profile for this QoS Flow)" (TS 23.501 clause 5.7.2.4.1a and similarly in clause 5.7.2.4.1b for the case with Alternative QoS profiles).
Solution 1 proposes to enable NG-RAN to provide a burst arrival time offset to the AF (using the existing notification control signaling to the AF) to enable the AF to adjust its burst sending time based on the offset. In other words, the burst arrival time offset is a suggestion by NG-RAN to the AF to increase the likelyhood of NG-RAN fulfilling the requested QoS profile for this flow again.
As NG-RAN is aware of the radio resource situation (incl. already admitted GBR resources), NG-RAN can determine whether it would be possible to support the PDB of the QoS profile for a particular flow again if the burst arrival time of this flow was shifted in the time domain by a specific offset value. For this determination, there is no need to consider whether other, new flows can be admitted in advance and there is also no need for any additional information.

Proposals:
-
Update solution 1 to clarify that the solution builds on top of the existing QoS Notification signaling and remove the Editor's note on other, new flows given that NG-RAN can determine the burst arrival time offset without considering whether other, new flows can be admitted in advance.

-
Since NG-RAN is already aware of the radio resource situation, NG-RAN can determine whether it would be possible to support the PDB of the QoS profile for a given QoS flow again if the burst was shifted in the time domain and can also calculate the required offset value without any additional information. Therefore this paper proposes to remove the related Editor's note.
1.4
How often to re-send the offset value
Editor's note:
It is FFS how often the NG-RAN should re-send the offset value to the SMF, when the NG-RAN determines a new offset for the given QoS Flow.
The solution reuses the exising QoS notification procedure, which already avoids too frequent signaling to the SMF (see NOTE 2 in TS 23.501 [Y] clause 5.7.2.4.1b).
Proposal: Since the solution reuses the exising QoS notification procedure, which already avoids too frequent signaling to the SMF (see NOTE 2 in TS 23.501 [Y] clause 5.7.2.4.1b), this paper proposes to remove the related Editor's note.
1.5
Need for time conversion of burst arrival time offset
Editor's note:
It is FFS whether there is need to perform timing translation for burst arrival time offset, e.g. between the external clock time and 5GS time for the case that the AF is time synchronized using an external clock.

Burst arrival time offset is a relative time value, for which only the frequency difference between 5GS time and the AF's clock would need to be corrected. Given that burst arrival offsets are assumed to be typically in the order of milliseconds, the difference in burst arrival offset expressed in 5GS time and AF time would be negligible. (Example: If the 5GS clock and the AF's clock have a typical accuracy of 100 ppm, then the difference for a burst arrival time offset of 5 ms would be 0,001 ms (one microsecond), which can be considered negligible.)
Proposal: Burst arrival time offset does not need to be converted from 5GS time to AF time because the difference in burst arrival offset expressed in 5GS time and AF is negligible. Therefore this paper proposes to remove the related Editor's note.
1.6
Need for TSCTSF involvement
Editor's note:
It is FFS whether TSCTSF is involved in the procedures.

As defined in TS 23.502 clause 4.15.6.6, an AF may interact directly with TSCTSF or, in case NEF is involved, NEF may decide to invoke TSCTSF for QoS requests by an AF. In line with this, this paper proposes to update solution 2 to also add TSCTSF.
Proposal: Update solution 2 to also add TSCTSF and remove the related Editor's note.
2.
Text proposal
In line with the proposals made in the previous clause, it is proposed to agree the following changes to TR 23.700-25:
>>>>BEGINNING OF CHANGES<<<<
6.2
Solution #2: Burst arrival time adaptation
6.2.1
Introduction

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.
Providing a burst arrival time offset value to an AF does not require 5GS and AF to be time synchronized. 
The solution builds on top of the QoS notification control mechanism (TS 23.501 [Y] clause 5.7.2.4.1a (without Alternative QoS Profiles) or clause 5.7.2.4.1b (with Alternative QoS Profiles)). In line with the assumptions for the existing QoS notification control mechanism, also this solution applies only if the application traffic is able to adapt to the change in QoS, i.e., if an application can tolerate that the PDB target is temporarily not met.
6.2.2
Functional Description

This solution is based on the following principles:

-
When requesting QoS for a flow as defined in TS 23.503 [X] clause 6.1.3.22, AF may also indicate support of Burst arrival time adaptation to 5GS. AF also subscribes to receive notifications for successful resource allocation and when the QoS targets can no longer (or can again) be fulfilled as described in TS 23.503 [X] clause 6.1.3.18

-
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, BAT (optional)), if provided by the AF. PCF enables QoS Notification Control in the PCC rule.
NOTE 1:
If AF and 5GS are time synchronized, then the AF may additionally include BAT.
-
SMF creates TSCAI based on the received periodicity, flow direction and BAT (if provided by PCF). If PCF indicated support of Burst arrival adaptation, SMF includes support of Burst arrival time adaptation indication in TSCAI and signals TSCAI to NG-RAN as described in clause 4.3.3.2 of TS 23.501 [2]. As part of this, SMF also activates QoS notification control.
-
At any time after the flow has started, if NG-RAN has received the indication of support of Burst arrival time adaptation in TSCAI for the given QoS Flow and NG-RAN determines that the PDB of the QoS profile cannot be fulfilled in DL direction, then NG-RAN sends a notification to SMF as defined in TS 23.501 [Y] clause 5.7.2.4.1a (if no Alternative QoS parameters have been provided) or as defined in TS 23.501 [Y] clause 5.7.2.4.1b (if Alternative QoS parameters have been provided). As part of the notification to SMF, NG-RAN mayinclude a burst arrival time offset value. The burst arrival offset can take positive or negative values.

NOTE 2:
NG-RAN determines a relative burst arrival time offset value in reference to the current Burst Arrival Time experienced by RAN (i.e. in reference to when RAN currently receives bursts). Since it is a relative offset it can also be applied by the AF for adapting when it sends bursts, i.e. for the AF to adapt the burst sending time (see further below).
NOTE 3:
Since NG-RAN is aware of the radio resource situation NG-RAN can determine whether it would be possible to support the PDB of the QoS profile again if the burst was shifted in the time domain and calculate the required offset value.
NOTE 4:
The QoS notification procedure, which is reused by this solution already avoids too frequent signaling to the SMF (see NOTE 2 in TS 23.501 [Y] clause 5.7.2.4.1b).


-
The burst arrival time offset value is signaled from SMF to AF via PCF/TSCTSF/NEF using existing Notification control signaling.


-
For downlink flows AF adapts the burst sending time based on the received offset.
6.2.3
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 clause 5.7.2.4.1a or clause 5.7.2.4.1b of TS 23.501 [2]. to signal burst arrival time offset value to PCF/TSCTSF/NEF/AF).

6.2.4
Impacts on services, entities and interfaces

-
AF: Support of sending burst arrival time adaptation indication and receiving burst arrival time offset.

-
NEF, PCF, TSCTSF, SMF: Support of signalling burst arrival time adaptation indication and burst arrival time offset.

-
NG-RAN: Support of receiving burst time arrival adaptation indication, determining and signalling burst arrival time offset.

>>>>END OF CHANGES<<<<
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