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Abstract of the contribution: This contribution updates the Solution 12 for consistent terminology.
1
Discussion

Terminology in solution 12 needs to be updated for consistency. "Alternative BAT" is replaced by "BAT window". Earliest and latest "sending time" is changed to, BAT-early and BAT-late, as this is the time when the burst should arrive to the 5GS, not the time when application sends the traffic. BAT-early and BAT-late define a window for the acceptable BAT from the application point of view that, after corrected by SMF, represent a range for the latest possible time when the first packet of the data burst arrives at the AN. 
The clock drifting is clarified; in case of clock drifting report from the UPF the SMF can adjust the BAT offset directly, and update it towards the AF.
2
Proposal

Add the following text to TR 23.700-25.
*** BEGIN CHANGES ***
6.12
Solution #12: Cross layer scheduling optimization based on RAN feedback

6.12.1
Introduction

This solution enables the RAN to provide time offset feedback to AF for low latency communication, and the solution addresses the following scenarios:

-
adapting application transmission schedule in DL based on RAN feedback for low latency.

-
The same solution can be used also in UL direction, if necessary
-
The solution can be used together with the Solution 9 to configure the underlay network in the TN for the required traffic characteristics of the QoS Flow.
6.12.2
Functional Description

In the current specification, the AF/NEF provides the traffic characteristics information to the TSCTSF using the Ntsctsf_QoSandTSCAssistance service. The TSCTSF constructs a TSC Assistance Container (including flow direction, periodicity and Burst Arrival Time) for an application and provides it to the SMF via PCF. In this solution, instead of the BAT, the AF provides BAT window (as indicated by BAT-early and BAT-late) showing the acceptable earliest and latest arrival time of the traffic (as experienced by the 5GS). The TSCTSF provides the BAT window in the TSC Assistance Container to the SMF via PCF if included in the Ntsctsf_QoSandTSCAssistance service request.

NOTE 1:
This solution assumes that 5GS and AF are time synchronized.

The SMF determines the TSCAI for the QoS Flow based on the TSC Assistance Container of the PCC rule bound to the QoS Flow as described in clause 5.27.2.4 of TS 23.501 [2], i.e. the BAT-early and BAT-late in the TSCAI represent a range for the latest possible time when the first packet of the data burst arrives at the AN.
When NG-RAN receives the TSCAI, NG-RAN determines a Semi-Persistent Scheduling scheme according to the TSCAI and the PDB. To maximize the time for transmission/re-transmission over the air interface and to minimize the scheduling time (within the PDB available for the QoS Flow), the NG-RAN may calculate the offset time between the earliest arrival time of the Burst Arrival Time and the determined scheduling time.

NOTE 2:
The timing of the arrival of the DL traffic can be made more accurate for the NG-RAN by using Solution 9 to configure the underlay network.

For example, the adjusted packet for DL traffic based on the offset should arrive at a time slot before and closest to the determined scheduling time slot so that it could be transferred immediately. The NG-RAN may select the BAT offset that is relative to the BAT-early and is less or equal to the subtract of the BAT-late and BAT-early.

NG-RAN forwards the BAT offset in DL direction to the SMF. SMF will send it back to the AF via PCF/TSCTSF/NEF.

AF receives the BAT offset and notifies the application to adapt the DL transmission schedule to it.

In similar manner, NG-RAN may determine scheduling for configured grants in UL direction, and provide a BAT offset in UL direction to the SMF. The SMF sends it back to the AF via PCF/TSCTSF/NEF.

If the AF wishes to change the accepted BAT offset, the AF can update the TSCTSF with the new BAT window by initiating a new QoS update procedure. The TSCTSF updates the TSCAC based on the AF update.

NOTE 3:
This solution could also be used for UL as BAT offset could be indicated separately for UL and DL directions.
The SMF configures the UPF for clock drifting reports as specified in TS 23.502 [3]. In a case the SMF receives a clock drifting report from UPF, the SMF adjusts the BAT offset based on the existing procedures in TS 23.502 [3] and provides the updated BAT offset to the AF via PCF/TSCTSF/NEF.

6.12.3
Procedures

 Figure 6.12.3-1 describe the procedure for this solution:
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Figure 6.12.3-1: Procedure for Cross layer scheduling optimization based on RAN feedback

1.
AF/TSCTSF provides TSCAC to the SMF as described in clause 5.27.2 of TS 23.501 [2]. Optionally, the TSCTSF provides a BAT window (BAT-early and BAT-late) in UL and/or DL direction in the TSC Assistance Container to the SMF via PCF based on the AF request.

2.
The SMF determines the TSCAI for the QoS Flow based on the TSC Assistance Container of the PCC rule (including BAT window) bound to the QoS Flow as described in clause 5.27.2.4 of TS 23.501 [2].

3.
The SMF transfers the TSCAI generated in step 2 to the RAN.

4.
NG-RAN determines the BAT offset(s) as described in clause 6.12.2.

5.
NG-RAN provides the BAT offset(s) to SMF.

6.
[OPTIONAL] If Solution 9 is used to interwork with TSN in the transport network, the  SMF adds the received BAT offset in UL or DL direction to the BAT-early in UL or DL direction, respectively.The SMF uses the resulted new BAT value(s) as an input to the formula as described in Solution 9, when the SMF calculates the EarliestTransmitOffset(s) to the CNC in Transport Network.

7. SMF provides the BAT offset(s) to the TSCTSF/AF.

8.
The AF receives the offset time or expected BAT and notifies the application to adapt the DL transmission schedule to it.


If the AF wishes to change the accepted BAT offset, the AF can update the TSCTSF with the new BAT window by initiating a new QoS update procedure as in step 1. The TSCTSF updates the TSCAC based on the AF update.

6.12.4
Impacts on services, entities and interfaces

NG-RAN:

-
Supports of BAT offset calculating and reporting.

AF:

-
Receiving BAT offset.

-
Providing a BAT window.

-
Notifying the applications to adapt the DL transmission schedule to it.

SMF:

-
Mapping the BAT offset between external clock and the 5G clock.

-
Support of signalling the BAT offset and BAT window.

PCF/TSCTSF/NEF

-
Support of signalling the BAT offset and BAT window.

*** END OF CHANGES ***
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