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[bookmark: _GoBack]Abstract: Solution of Information Exposure for Stagger Transmission
1. Introduction/Discussion
This paper proposes solution for KI#3 that addresses following aspects:
-	Study the use cases and whether enhancements to the exposure framework are needed for such use cases; 
-	What 5GS information needs to be exposed to enable application codec/rate adaptation;
-	How to expose 5GS information for application codec/rate adaptation.
NOTE 1:   Parameters for exposure may be coordinated with RAN and SA4.
NOTE 2:	Potential overlap with enhancements done in FS_EDGE_Ph2/FS_UPEAS should be considered.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414]* * * * First change (All new texts) * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718]6.X	Solution #X: Information Exposure for Stagger Transmission
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
The solution addresses Key Issue #3: 5GS information exposure for XR/media Enhancements.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: OLE_LINK7][bookmark: _Toc500949101]Due to the large traffic burst in XR, it’s easy to result the congestion and latency once the bursts of multiple flows arrive at the same time. Therefore, stagger transmission according to the interaction between AF and 5GS is a useful method to increase the transmission efficiency.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In this solution, RAN can determine the suggested burst arrival time according to the service information of the service flow and the cell service information in the same cell where the UE is located. 
The service information may include the traffic characteristics (i.e. the periodicity and the size of wave peak) and the expected arrival time. The periodicity shows the interval of the two wave peaks. If the arrival time of other flows is in the interval, these flows will not overlap. Moreover, the size of each wave peak is not same (e.g. P frame is relative small compared to I frame), so avoiding the overlap only between two large peaks is also meaningful. 
The cell service information in the same cell where the UE is located may include the arrival time, periodicity and the size of others wave peaks. The traffic for XRM service is transmitted periodically, so if the first/next wave peak is not overlap, the remaining wave peaks will not overlap either.
For example, the suggested burst arrival time can be determined as follows,
There is an existing flow, and the new service flow has the same periodic characteristic. Assuming that the arrival time of the next wave peak (e.g. I frame) of the existing service flow is t0, the duration of which is Δt. The interval between this peak and the next peak (the next peak may not be the largest peak, for example, P frame) is T. Therefore, 
(a) RAN can determine that the first/next wave peak of the new service flow can be arrived during the time of [t0+Δt+iT, t0+Δt+(i+1)T], where i=0,1,2…N. 
(b) Assuming that the send regular of service flows is IPPPIPPP and the bandwidth of P frame is relative small. RAN can determine that the first/next wave peak of the new service flow can be arrived during the time of [t0+Δt+iT, t0+Δt+(i+3)T], where i=0,1,2…N. 
However, RAN may receive the expected arrival time in the service information. If the expected arrival time is during [t0+Δt+iT, t0+Δt+(i+1)T] or [t0+Δt+iT, t0+Δt+(i+3)T] in (a) or (b), the suggested burst arrival time can be set as the expected arrival time. Otherwise, the suggested burst arrival time can be set as the time/time range during [t0+Δt+iT, t0+Δt+(i+1)T] or [t0+Δt+iT, t0+Δt+(i+3)T] in (a) or (b), which should be after the expected arrival time.


Figure 6.X.2-1: An example for stagger transmission


[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedures

   
Figure 6.X.3-1: Information exposure for stagger transmission
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK9]AF sends a request using Nnef_AFsessionWithQoS_Create request message to the NEF, which include the flexible arrival time indication and the service information of the service flow. The flexible arrival time indication is used to instruct that the stagger transmission (i.e. fine tune the arrival time) is supported. The service information includes the traffic characteristics and expected arrival time. The traffic characteristics are the periodicity (i.e. interval) and the size of wave peak. The expected arrival time instructs the expected time when first/next peak of the service flow is arrived.
2. NEF performs the necessary authorization control.
3. NEF uses the Npcf_PolicyAuthorization_Creat request message to send the AF request information to the PCF to generate the SM policy with the flexible arrival time indication and the service information of the service flow.
4. PCF sends the SM policy to SMF by Npcf_SMPolicyControl_UpdateNotify request.
5-6. SMF sends the flexible arrival time indication and the service information of the service flow to RAN via AMF.
7. When RAN receives the flexible arrival time indication and the service information of the service flow, RAN determines the cell where the UE is located and acquires the cell service information (e.g. arrival time, periodicity and the size of others wave peaks). Then RAN can fine tune the suggested burst arrival time of the service information, the suggested burst arrival time can be a certain time or a time range,
8. RAN sends N2 message to the AMF, which may include the information about the suggested burst arrival time. 
9. AMF sends Nsmf_PDUSession_UpdateSM Context request ("the information about the suggested burst arrival time") to the SMF. 
10. SMF sends Npcf_SMPolicyControl_Update request ("the information about the suggested burst arrival time") to the PCF.
11. a. If NEF is used, the PCF sends the Npcf_PolicyAuthorization_Notify ("the information about the suggested burst arrival time") to the NEF. 
b. If the AF locates the trusted domain and the NEF is not used, PCF sends the Npcf_PolicyAuthorization_Notify ("the information about the suggested burst arrival time") to the AF. 
12. NEF sends the Nnef_EventExposure ("the information about the suggested burst arrival time") to the AF. The information about the suggested burst arrival time can be implemented as follows,
a. RAN may send the suggested burst arrival time. Then AF can determine the transmission time according to the suggested burst arrival time and the estimated delay between AF and RAN.
b. RAN may calculate the transmission time of AF (suggested burst arrival time - the estimated delay between AF and RAN) and send the transmission time.
c. RAN may send the suggested burst arrival time change (i.e. in +/- x ms). The change can also be a certain time or a time range, and the change can be more than one values. AF can choose one to transmit.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
AF: 
· Sends the service information. 
· Receives the suggested burst arrival time or other information.
PCF: 
· Sends the flexible arrival time indication and service information to SMF. 
SMF: 
· Sends the flexible arrival time indication and service information to RAN.
RAN: 
· Determines the suggested burst arrival time and other information.
* * * * End of changes * * * *
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