

SA WG2 Temporary Document
Page 4

3GPP SA WG2 Meeting #151E	S2-2204594
e-meeting, 16-20 May 2022            	
Source:	Nokia, Nokia Shanghai Bell
Title:	KI#6, Sol#13: Resolving Editor’s notes for solution 13. 
Document for:	Approval
Agenda Item:	9.19
Work Item / Release:	FS_5TRS_URLLC / Rel-18
[bookmark: _Hlk526665839]Abstract of the contribution: This paper addresses Editor’s notes and provides updates for Solution 13 in TR 23.700-25.
Discussion
This contribution addresses editor’s notes which were included to the solution 13 of TR 23.700-25 in last SA2 meeting. 
The content of the pro-active feedback
Editor's note: 	Whether BAW and periodicity are provided together always or they can also be provided independently is FFS.
The BAT adaption alone makes sense only if the burst transmission schedule at the application sender is compatible with the transmission periodicities of the radio. Otherwise, even when the BAT of the first packet is optimally aligned with the radio transmission schedule, BATs of the following packets may be mis-aligned with the preferred BAW, and QoS requirements of the TSC stream are not met. 
Without periodicity information from the RAN, applications may not be able to configure their transmission periodicity optimally in respect to radio configuration, but they start sending with their typical (default) transmission patterns, thus the assumption that the applications send periodic burst with optimal schedule cannot be made. 
Since both BAW and the periodicity need to be right for optimal alignment of the application burst with respect to radio configuration and both information elements are available in RAN node (based on the time slots allocated for DL transmission), there is no reason to exclude one from the RAN feedback. It is then up to the AF to utilize the feedback provided in order to adapt the burst transmission schedule and achieve the optimal performance. 
Proposal 1: Update the solution 13 to clarify that both BAW- and the periodicity information are needed to configure the application sender optimally, and both are provided together.
Coordination of BATs across different streams using the same RAN node
Editor's note:	Need to coordinate BATs across different streams using the same RAN node is FFS.
If the response LS from RAN WGs indicate that there is a need to coordinate BATs across different streams using the same RAN node, this Editor’s note can be reopened but for now, it is proposed to remove it without further resolution.
Proposal 2: Remove the EN that requires coordination of BATs across different stream unless there is a need from RAN2 perspective.

Proposal
It is proposed to add the following solution to TR 23.700-25
*** Start of changes ***
[bookmark: _Toc26431242][bookmark: _Toc30694640][bookmark: _Toc31096554][bookmark: _Toc101421762]6.13	Solution #13: Pro-active RAN burst timing preference provision
[bookmark: _Toc26386437][bookmark: _Toc26431243][bookmark: _Toc30694641][bookmark: _Toc31096555][bookmark: _Toc101421763]6.13.1	Introduction
This solution enables AF to configure burst transmission scheduling (transmission time and/or periodicity) optimally considering the radio configuration. This is achieved by signalling RAN burst timing preferences pro-actively to AF at the time of QoS configuration phase.
[bookmark: _Toc26386438][bookmark: _Toc26431244][bookmark: _Toc30694642][bookmark: _Toc31096556][bookmark: _Toc101421764]6.13.2	Functional Description
This solution is based on the following principles:
-	The AF indicates its burst timing adaptation capabilities in QoS request together with the TSC stream characteristics to TSCTSF. The TSCTSF sends burst timing adaption capabilities in TSCAC to the PCF:
-	The application may be capable of adapting burst sending time and/or burst periodicity proactively based on the feedback.
-	The SMF receives the TSCAC including burst timing adaptation capability from the PCF and sends it to the RAN in TSCAI.
-	For a given UE, the RAN node derives the preferred time window for burst arrival taking at least radio configuration and radio resource status into account and communicates the derived burst timing preferences to 5GC. RAN burst timing preferences includes both the burst arrival window (BAW) in absolute time and burst periodicity separately for UL and DL in order to align periodic burst optimally to the radio configuration at the radio interface. Burst arrival window (BAW) refers to the time period that is provided by RAN, including the earliest possible absolute time and the latest possible absolute time (taking radio configuration and radio resources status into account).

	
Editor's note:	Whether BAW and periodicity are provided together always or they can also be provided independently is FFS.
-	The SMF translates the (absolute time) burst arrival window from 5G clock to external clock (depending on AF time domain) and from RAN reference point to 5G ingress reference point considering the clock drift between the 5G clock and external clock, UE/DS-TT residence time and CN PDB. The SMF forwards the preferred 5G Ingress BAW and preferred periodicity for UL and DL along with UE/DS-TT residence time to the PCF.
-	The TSCTSF receives burst timing preferences (BAW and periodicity) from the PCF. The TSCTSF may derive exact 5G ingress burst arrival times from the burst arrival window from the RAN node.
Editor's note:	Need to coordinate BATs across different streams using the same RAN node is FFS.
-	The TSCTSF forwards burst timing preferences to the AF.
NOTE:	Achieving determinism for the transport network (i.e. to avoid inaccuracies with CN PDB) is out of scope for this solution.
[bookmark: _Toc26386439][bookmark: _Toc26431245][bookmark: _Toc30694643][bookmark: _Toc31096557][bookmark: _Toc101421765]6.13.3	Procedures
As shown in figure below, the solution utilizes existing procedures. Mainly following enhancements are proposed:
1.	The AF session with requested QoS procedure (clause 4.15.6.6 in TS 23.502 [3]) is used for burst timing adaptation capability signalling from AF to PCF.
-	The TSCTSF includes the burst timing adaptation capabilities in TSCAC.
2.	The burst timing adaptation capability is forwarded to RAN by reusing PDU session modification procedure. The PDU session modification procedure is also used for RAN timing preference signalling to the PCF.
-	The SMF derives the TSCAI and includes the burst timing adaptation capabilities in TSCAI.
-	The RAN derives RAN burst timing preferences (preferred RAN BAW and periodicity) based on the radio configuration and radio resource status, and performs admission control. RAN communicates the derived timing preferences to SMF (through AMF).
-	The SMF translates RAN BAW to 5GS ingress BAW and signals RAN preferences to PCF.
3.	The notification procedures are utilized for burst timing preference signalling from PCF to TSCTSF and from TSCTSF to AF.
-	The TSCTSF derives exact BAT from the BAW and includes BAT into to the NEF.


Figure 6.13.3.1-1: Procedure for AF requested QoS with burst timing adaptation
[bookmark: _Toc26386440][bookmark: _Toc26431246][bookmark: _Toc30694644][bookmark: _Toc31096558][bookmark: _Toc101421766]6.13.4	Impacts on existing services and interfaces
AF:
-	Indication of burst timing adaptation capabilities.
-	Burst sending schedule adaptation according to the received timing preferences.
TSCTSF:
-	Reception and forwarding of burst timing adaptation capabilities.
-	Receptions of RAN timing preferences from the PCF.
-	Derivation of the exact BAT from the wider BAW from the RAN and timing coordination between burst of different TSC streams.
RAN:
-	Reception of Adjustment Capability flag that triggers derivation of RAN Burst arrival window and periodicity.
-	Derivation of RAN burst timing preferences from based on the radio configurations and radio resource status.
SMF:
-	Translation of RAN burst arrival window to 5GS ingress burst arrival window.
NEF, PCF:
-	Support of signalling burst timing adaptation capabilities and RAN timing preferences.

*** End of changes ***
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