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Abstract:  This paper proposes a solution for the key issue #6 “Adapting downstream scheduling based on RAN feedback for low latency communication” to the TR 23.700-25.
1. Discussion
As part of Study on timing resiliency and TSC & URLLC enhancements (FS_5TRS_URLLC), SA2#149e meeting agreed key issue KI#6 “Adapting downstream scheduling based on RAN feedback for low latency communication” with the following objective:
“How to enable the RAN to provide feedback to application for low latency communication (e.g. for application to consider DL packet transmission time slots to avoid buffering in the RAN) for this purpose.”
This contribution proposes a new solution for this KI#6 in TR 23.700-25.

2. Proposal
It is proposed to add the following solution to TR 23.700-25.

*** Start of changes (all new text) ***
6.X	Solution #X: Transmission opportunities exposure
[bookmark: _Toc26386437][bookmark: _Toc26431243][bookmark: _Toc30694641][bookmark: _Toc31096555]6.X.1	Introduction
This solution enables the RAN to provide to an AF some details on DL transmission opportunities, so that the AF can adapt its transmissions times to minimise end-to end delays. 
The solution addresses the following scenario: Adapting downstream scheduling based on RAN feedback for low latency communication.
The solution addresses also the enhancement of transmissions delays in the uplink.
In TDD transmissions, the frame structure has an impact on transmission delays. Indeed, a DL packet has to wait for a DL part of the frame before being actually transmitted, and similarly an UL packet will have to wait for an UL part in the frame.
In NR, the TDD frame structure is very flexible, and can be composed of several UL and DL chunks. We call "transmission opportunity" one of this DL or UL chunk.
The principle of this solution is to provide to an application function information about the transmission opportunities. It is then up to the application to adapt its sending times accordingly to minimise transmission delays. In case of 5GS integration in a TSN network, this information can be used to minimise the independent delays provided to the CNC.

[bookmark: _Toc93073665][bookmark: _Toc101421698]6.X.2	Functional Description
The application function is assumed to be able to adapt its sending times. In case of UL streams, the application client is assumed to be able to adapt its transmission times. This is typically the case when the 5G system is acting as a TSN bridge in a TSN.
The solution is based on the following principle:
The AF indicates to the PCF that it is interested in getting transmission opportunities information, directly in case of a TSN-AF or through NEF/TSCTSF otherwise.
The transmission opportunities information request is forwarded to RAN by reusing PDU session modification procedure.
The RAN builds the transmission opportunities information. This information may be composed of
- A start of frame reference time
- A list of offsets for DL opportunities
- A list of offsets for UL opportunities
- A periodicity
An example of the mapping between a RAN frame structure and the transmission opportunities information is provided in Figure 6.X.2-1.


Figure 6.X.2-1: Example of transmission opportunities information
The RAN forwards the transmission opportunities information to the SMF. 
The SMF translates the reference time from 5G clock to external clock, taking into account CN delay and clock drift.
SMF sends the translated transmission opportunities information back to the AF via PCF/TSCTSF/NEF or directly via the PCF in case of TSN-AF.

[bookmark: _Toc101421699]6.X.3	Procedures
Figure 6.x.3-1 describe the procedure for this solution.


Figure 6.x.3-1: Procedure for transmission opportunities exposure

1. AF indicates to the PCF a request for getting transmission opportunities information. Signalling AF session with requested QoS procedure (clause 4.15.6.6 in TS 23.502) is used.
2. The transmission opportunities information is forwarded to RAN by reusing PDU session modification procedure. 
- RAN gets frame format it uses for that PDU session and derives the transmission opportunities parameters
- SMF translates the start of frame indication from 5G internal clock reference to external clock reference
3. PCF provides the transmission opportunities information to the AF using the notification procedures.
In case of TSN-AF, the transmission opportunities information can be useful for computing the delays to be advertised to the CNC, i.e. the TSN-AF shall have the option of getting the transmission opportunity information before requesting any data flow. In this case, the TSN-AF triggers the transmission opportunities information request in Npcf_PolicyAuthorization_Update without including a stream request.

[bookmark: _Toc93073667][bookmark: _Toc101421700]6.X.4	Impacts on services, entities and interfaces
AF:  
· Transmission opportunities information request
· [bookmark: _GoBack]Computing the delays to be advertised to the CNC taking into account transmission opportunities information (TSN-AF)
· Burst sending schedule adaptation according to the received transmission opportunities information

SMF: 
- Support of signaling transmission opportunities request / transmission opportunities information 
- Translates the start of frame indication from 5G clock to external clock

NG-RAN: 
· Reception of transmission opportunities information request
· Provides transmission opportunities information

PCF/TSCTSF/NEF 
· Support of signaling transmission opportunities request / transmission opportunities information
 
*** End of changes ***
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