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Abstract of the contribution: This paper proposes to update the conclusion for the key issue#6 to resolve the EN and clarify the BAT offset.
1. Proposal

It is proposed to add the following to the TR 23.700-25 "Study on Timing Resiliency and TSC & URLLC enhancements"

*****************************************START of CHANGE **********************************************

8.4
Key issue #6: Adapting downstream scheduling based on RAN feedback for low latency communication

The following bullet points summarize the principles for the way forward:

-
Proactive feedback requires that 5GS and the AF receive time information from the same master clock. Since this assumption cannot hold in all deployment, both pro-active and reactive feedback mode shall be supported.

-
The AF provides adaptation capability information of the application to 5GS.
-
The BAT offset is expressed in term of the relative time difference e.g. 10ms.
Principles for Proactive feedback:

-
The AF may indicate a capability for BAT adaptation in the AF request, along with the BAT as specified in Rel-17.

-
If the AF indicates its capability for BAT adaptation ora BAT window and the PCF receives a policy authorization request from the AF/NEF/TSCTSF that indicates that capability or a BAT window:

-
the PCF sets a trigger to be notified for the "BAT offset" event for the corresponding PCC Rule via the SM policy control service to the SMF.

-
If the SMF receives an indication for a BAT adaptation capability or a BAT window, in a TSCAC, the SMF includes that indication or a BAT window into TSCAI along with the QoS Flow establishment request. This indicates to the NG-RAN that the NG-RAN may provide a BAT offset in an N2 SM information as a response to the SMF.

-
As a response to the QoS Flow establishment request, the NG-RAN may provide a "BAT offset" that is within the BAT window, if available value. The BAT offset is provided from NG-RAN to SMF, eventually forwarded via PCF/TSCTSF/NEF to AF.

-
If the AF does not receive the BAT offset (e.g. NG-RAN did not provide it), the AF assumes that the BAT value is used as a Burst Arrival Time in 5GS.
-
Later on, if the Notification control is enabled, and the NG-RAN determines that the GFBR can no longer be guaranteed for a QoS Flow, the NG-RAN notifies the SMF as described in TS 23.501 and in addition may include a BAT offset to the N2 SM information that is sent to SMF, eventually forwarded via PCF/TSCTSF/NEF to AF.

Principles for Reactive feedback:

-
The AF may request the 5GS to report the BAT offset along with a certain threshold for reporting BAT offset; that is a time offset to the observed timing of the packet reception in the user plane in the NG-RAN. In this case the AF subscribes for the QoS notifications as described in the QoS notification control procedure in TS 23.501 and includes an indication of "burst arrival time adaptation" in the QoS-request to the 5GC.

-
If the PCF receives indication for " burst arrival time adaptation" along a subscription for QoS notifications in policy authorization request from AF/NEF/TSCTSF, the PCF sets the QoS notification control parameter as described in TS 23.501 and in addition sets a trigger to be notified for the "BAT offset" event for the corresponding PCC Rule via the SM policy control service to the SMF. The SMF provides the notification control parameter to the NG-RAN as described in TS 23.501, and in addition includes the indication of " burst arrival time adaptation" to the QoS profile.

-
If the Notification control is enabled and indication of " burst arrival time adaptation" is set in the QoS profile, and the NG-RAN determines that the GFBR can no longer be guaranteed for a QoS Flow, the NG-RAN notifies the SMF as described in TS 23.501 and in addition may include a BAT offset to the N2 SM information that is sent to SMF, eventually forwarded via PCF/TSCTSF/NEF to AF.

-
If the NG-RAN receives the indication for "burst arrival time adaptation", the NG-RAN indicates the parameter to the UE via RRC signalling. The NG-RAN also indicates a threshold for the BAT offset reports to the UE.

-
If the UE receives the indication for "burst arrival time adaptation" from NG-RAN, the UE determines a relative BAT offset value in reference to the current Burst Arrival Time experienced by UE (i.e. in reference to when UE currently receives bursts) and the scheduling UL time slot at UE (e.g. in Configured Grants, as defined in TS 38.321 [11]). The UE sends the BAT offset to RAN when the time offset value reaches the configured threshold, and NG-RAN sends the BAT offset value to SMF.

Editor's note:
The need for UL BAT adaptation and the associated RRC signalling as described above is to be confirmed by RAN WG2.
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