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Additional discussion(if needed):
Proposed changes:
* * * First Change * * * *
[bookmark: _Toc146273313][bookmark: _Toc122516701][bookmark: _Toc122516723][bookmark: _Hlk152577855]9.x	SEALDD Background data transfer
[bookmark: _Toc146273314]9.x.1	General
The following clauses specify procedures and information flow for SEALDD Background data transfer (BDT). The SEALDD supports BDT in downlink (DL) centric direction, e.g., streaming a video clip to the VAL client, and in uplink (UL) centric direction, e.g., uploading drone captured data to the VAL server.
[bookmark: _Toc146273315]9.x.2	Procedures
[bookmark: _Toc146273316]9.x.2.1	SEALDD Background data transfer in DL direction
Figure 9.x.2.1-1 illustrates the procedure for SEALDD Background data transfer in DL direction.


Figure 9.x.2.1-1: SEALDD Background data transfer in DL direction
1.	The VAL server sends a SEALDD Background data transfer in DL direction subscription request to the SEALDD server. The request includes the VAL service ID and list of VAL UE IDs or VAL group ID and may also include desired time window, desired area information (e.g., when a UE enters a geographical area), Policy Selection Guidance, data length. The VAL server may include the application data directly in the request or specify where the SEALDD server can fetch the data.
2.	The SEALDD server authorizes the request from the VAL server.
3.	The SEALDD server starts the BDT configuration negotiation with the SEAL NRM server as described in clause 14.3.13 of TS 23.434 [4]. The SEALDD server performs Network resource adaptation negotiation with the SEAL NRM server as described in clause 14.3.3.3 of TS 23.434 [4]. Policies are set for the BDT data transfer using the previously negotiated BDT Reference ID.
NOTE 1:	The BDT policy can also be set for a future session via NEF_ApplyPolicy by SEALDD server at the end of the BDT negotiation. 
NOTE 2:	If there is any change in the network impacting the current BDT policy (i.e. BDT warning notification from CN or trigger from the VAL server), SEALDD server attempts to perform BDT re-selection with the SEAL NRM server using the procedure described in cl 14.3.13.3 of TS 23.434 [4]. 
NOTE 3:	If the NRM server is a external control plane functionality for the SEALDD server, then the SEALDD server uses step 3 otherwise SEALDD server can use procedure defined in 3GPP TS 23.502 [6] clause 4.16.7.2.
4.	The SEALDD server sends the SEALDD Background data transfer subscription response, containing the result of the operation which includes the result and may include the BDT subscription identifier.
5.	The VAL server uses clause 9.5.2 procedure to sends the BDT data to the SEALDD server. During the transmission time window, the SEALDD server sends the BDT data to SEALDD client(s) and monitors the quality, e.g., latency, jitter, bitrate, packet loss rate, of the transmission. The SEALDD client forwards the BDT data received to the VAL client.
6.	The SEALDD server notifies the VAL server about the delivery result by sending the SEALDD Background data transfer notification including the BDT subscription identifier and optionally the list of VAL UEs which received the BDT data, the executed time window and quality of the BDT data transmission based on the measurements in step 5.
[bookmark: _Toc146273317]9.x.2.2	SEALDD Background data transfer in UL direction
Figure 9.x.2.2-1 illustrates the procedure for SEALDD Background data transfer in UL direction. 


[bookmark: _Hlk152601348]Figure 9.x.2.2-1: SEALDD Background data transfer in UL direction
0.	The VAL client provides the SEALDD client with the needed information for BDT.
1.	The SEALDD client sends a SEALDD Background data transfer in UL direction subscription request to the SEALDD server. The request includes the VAL service ID, VAL server ID and may also include desired time window, desired area information (e.g., when a UE enters a geographical area), Policy Selection Guidance and data length. 
2.	The SEALDD server authorizes the request from the SEALDD client and may fetch application data, based on parameters received in step 1. 
3.	The SEALDD server starts the BDT configuration negotiation with the SEAL NRM server as described in clause 14.3.13 of TS 23.434 [4]. The SEALDD server performs Network resource adaptation negotiation with the SEAL NRM server as described in clause 14.3.3.3 of TS 23.434 [4]. Policies are set for the BDT data transfer using the previously negotiated BDT Reference ID
NOTE 1:	The BDT policy can also be set for a future session via NEF_ApplyPolicy by SEALDD server at the end of the BDT negotiation. 
NOTE 2:	If there is any change in the network impacting the current BDT policy (i.e. BDT warning notification from CN or trigger from the VAL server), SEALDD server attempts to perform BDT re-selection with the SEAL NRM server using the procedure described in cl 14.3.13.3 of TS 23.434 [4]. 
NOTE 3:	If the NRM server is a external control plane functionality for the SEALDD server, then the SEALDD server uses step 3 otherwise SEALDD server can directly use procedure defined in 3GPP TS 23.502 [6] clause 4.16.7.2
4.	The SEALDD server sends the SEALDD Background data transfer subscription response, containing the result of the operation and may include the BDT subscription identifier and allocated time window of the background data transfer policy to the SEALDD client.
5.	The VAL client sends the BDT data to the SEALDD client. During the transmission time window, the SEALDD client sends the BDT data to the SEALDD server and the SEALDD server monitors the quality, e.g., latency, jitter, bitrate, packet loss rate, of the transmission and forwards the data to the VAL server according to the configuration. 
6.	The SEALDD server notifies the SEALDD client about the delivery result by sending the SEALDD downlink background data transfer notification including the BDT subscription identifier and may include the executed time window and quality of the BDT data transmission based on the measurements in step 5. 
9.x.2.3	SEALDD Background data transfer subscription update
Figure 9.x.2.3-1 illustrates the procedure for SEALDD Background data transfer subscription update from either the SEALDD client or VAL server to the SEALDD server.
Pre-condition:
-	The SEALDD Background data transfer in DL direction or SEALDD Background data transfer in UL direction procedure has been performed.


Figure 9.x.2.3-1: SEALDD Background data transfer subscription update
1a.	The VAL server can trigger a BDT update by sending a SEALDD Background data transfer subscription update request. The request contains BDT subscription identifier and may contain desired time window, desired area information (e.g., when a UE enters a geographical area), Policy Selection Guidance, data length.
1b.	The SEALDD client can trigger a BDT update (e.g. due to VAL client sent update) by sending a SEALDD Background data transfer subscription update request to the SEALDD server. The request contains BDT subscription identifier and may contain desired time window, desired area information (e.g., when a UE enters a geographical area), Policy Selection Guidance, data length.
2.	The SEALDD server starts a new BDT configuration negotiation with the SEAL NRM server as described in clause 14.3.13.5 of TS 23.434 [4]. The SEALDD also performs Network resource adaptation negotiation with the SEAL NRM server as described in clause 14.3.3.3 of TS 23.434 [4] for the new BDT transmission.
NOTE:	If the NRM server is a external control plane functionality for the SEALDD server, then the SEALDD server uses step 3 otherwise SEALDD server can directly use procedure defined in 3GPP TS 23.502 [6] clause 4.16.7.2
3a.	The SEALDD server sends the SEALDD Background data transfer subscription update response to the VAL server, containing result and optionally the BDT subscription identifier.
3b.  The SEALDD server sends the SEALDD Background data transfer subscription update response to the SEALDD client, containing result, BDT subscription identifier and may contain granted time window.
[bookmark: _Hlk155967047]9.x.2.4	SEALDD Background data transfer unsubscribe
Figure 9.x.2.4-1 illustrates the procedure for SEALDD Background data transfer unsubscribe from either the SEALDD client or VAL server to the SEALDD server.
Pre-condition:
-	The SEALDD Background data transfer in DL direction or SEALDD Background data transfer in UL direction procedure has been performed.


Figure 9.x.2.4-1: SEALDD Background data transfer unsubscribe
1a.	The VAL server can trigger a BDT deletion by sending a SEALDD Background data transfer unsubscribe request to the SEALDD server. The request contains the BDT subscription identifier.
1b.	The SEALDD client can trigger a BDT deletion by sending a SEALDD Background data transfer unsubscribe request to the SEALDD server. The request contains the BDT subscription identifier.
2.	The SEALDD server negotiates the BDT configuration with the SEAL NRM server as described in clause 14.3.13.6 of TS 23.434 [4] and deletes any stored application data related to the BDT subscription identifier. 
3a.	The SEALDD server sends the SEALDD Background data transfer unsubscribe response to the VAL server, containing result of the operation.
3b.	The SEALDD server sends the SEALDD Background data transfer unsubscribe response to the SEALDD client, containing result of the operation.
[bookmark: _Toc146273319]9.x.3	Information flows
[bookmark: _Toc146273320]9.x.3.1	SEALDD Background data transfer in DL direction subscription request
Table 9.x.3.1-1 describes the information flow from the VAL server to the SEALDD server for requesting the SEALDD background data transfer in DL direction request.
Table 9.x.3.1-1: SEALDD Background data transfer in DL direction subscription request
	Information element
	Status
	Description

	VAL service ID
	M
	Identity of the VAL service for which the background data transfer is requested.

	List of VAL UE IDs
	O
(See NOTE)
	List of VAL UE IDs for which the transfer policy applies. 

	VAL group ID
	O
(See NOTE)
	VAL group ID for which the transfer policy applies. 

	Desired time window
	O
	Desired time window for the background data transfer.

	Desired area information
	O
	Desired geographical area for the background data transfer.

	Policy Selection Guidance
	O
	List that includes guidance in selecting from multiple transfer policies provided by underlying network. Possible values include: ”lowest cost”, “highest throughput given maximum cost of X”, etc.
If not included, local and ASP-provided policies decide one among multiple transfer policies.

	Data length
	M
	Identify of the data length to be stored.

	NOTE:	 One of these IEs shall be present in the message.



[bookmark: _Toc146273321]9.x.3.2	SEALDD Background data transfer in UL direction subscription request
Table 9.x.3.2-1 describes the information flow from the SEALDD client in UL direction to the SEALDD server for requesting the SEALDD background data transfer in UL direction subscription request.
Table 9.x.3.2-1: SEALDD Background data transfer in UL direction subscription request
	Information element
	Status
	Description

	VAL service ID
	M
	Identity of the VAL service for which the background data transfer is requested.

	VAL server ID
	M
	VAL server ID for which the transfer policy applies. Applicable when the request is sent in UL direction.

	Desired time window
	O
	Desired time window for the background data transfer.

	Desired area information
	O
	Desired geographical area for the background data transfer.

	Policy Selection Guidance
	O
	List that includes guidance in selecting from multiple transfer policies provided by underlying network. Possible values include: ”lowest cost”, “highest throughput given maximum cost of X”, etc.
If not included, local and ASP-provided policies decide one among multiple transfer policies.

	Data length
	M
	Identify of the data length to be stored.



9.x.3.3	SEALDD Background data transfer subscription response
Table 9.x.3.3-1 describes the information flow from the SEALDD server to the VAL server in DL direction and from the SEALDD client in UL direction. It is used for responding to the SEALDD Background data transfer in DL direction subscription request or the SEALDD Background data transfer in UL direction subscription request.
Table 9.x.3.3-1: SEALDD Background data transfer subscription response
	Information element
	Status
	Description

	Result
	M
	The result indicates success or failure.

	BDT subscription identifier
	O
	Indicates the Background data transfer subscription identifier

	Granted time window
	O
	Granted time window for the background data transfer when sending in UL direction.



9.x.3.4	SEALDD Background data transfer notification
Table 9.x.3.2-1 describes the information flow from the SEALDD server to the VAL server in DL direction or to the SEALDD client in UL direction.
Table 9.x.3.4-1: SEALDD Background data transfer notification
	Information element
	Status
	Description

	BDT subscription identifier
	M
	Indicates the Background data transfer subscription identifier

	List of VAL UE IDs
	O
	List of VAL UE IDs or VAL group ID which received the BDT data when sending in DL direction.

	Executed time windows
	O
	The actual time window the BDT data was transferred. 

	BDT transmission quality
	O
	Indicates the transmission quality (e.g., QoE) when transferring the BDT data between SEALDD client and SEALDD server.



9.x.3.5	SEALDD Background data transfer update subscription request
Table 9.x.3.1-1 describes the information flow from the VAL server in DL direction or the SEALDD client in UL direction to the SEALDD server for sending the SEALDD background data transfer update subscription request.
Table 9.x.3.5-1: SEALDD Background data transfer update subscription request
	Information element
	Status
	Description

	[bookmark: _Hlk155710307]BDT subscription identifier
	M
	Indicates the Background data transfer subscription identifier.

	Desired time window
	O
(See NOTE)
	Desired time window for the background data transfer.

	Desired area information
	O
(See NOTE)
	Desired geographical area for the background data transfer.

	Policy Selection Guidance
	O
(See NOTE)
	List that includes guidance in selecting from multiple transfer policies provided by underlying network. Possible values include: ”lowest cost”, “highest throughput given maximum cost of X”, etc.

	Data length
	O
(See NOTE)
	Identify of the data length to be stored.

	NOTE:	 At least one of these IEs shall be present in the message.



9.x.3.6	SEALDD Background data transfer update subscription response
Table 9.x.3.6-1 describes the information flow from the SEALDD server to the VAL server in DL direction or SEALDD client in UL direction for responding to the SEALDD Background data transfer update subscription request.
Table 9.x.3.6-1: SEALDD Background data transfer update subscription response
	Information element
	Status
	Description

	Result
	M
	The result indicates success or failure.

	BDT subscription identifier
	M
	Indicates the Background data transfer subscription identifier.

	Granted time window
	O
	Granted time window for the background data transfer when sending in UL direction.



9.x.3.7	SEALDD Background data transfer unsubscribe request
Table 9.x.3.1-1 describes the information flow from the VAL server in DL direction or the SEALDD client in UL direction to the SEALDD server for requesting the SEALDD background data transfer unsubscribe request.
Table 9.x.3.7-1: SEALDD Background data transfer unsubscribe request
	Information element
	Status
	Description

	BDT subscription identifier
	M
	Indicates the Background data transfer subscription identifier.



9.x.3.8	SEALDD Background data transfer unsubscribe response
Table 9.x.3.2-1 describes the information flow from the SEALDD server to the VAL server in DL direction or SEALDD client in UL direction for responding to the SEALDD Background data transfer unsubscribe response.
Table 9.x.3.8-1: SEALDD Background data transfer unsubscribe response
	Information element
	Status
	Description

	Result
	M
	The result indicates success or failure of the BDT unsubscribe operation.



[bookmark: _Toc133484170][bookmark: _Toc155261809]9.x.4	APIs
[bookmark: _Toc133484171][bookmark: _Toc155261810]9.x.4.1	General
Table 9.x.4.1-1 illustrates the APIs exposed by SEALDD server for background data transfer.
Table 9.x.4.1-1: List of SEALDD server APIs for background data transfer
	API Name
	API Operations
	Operation Semantics
	Consumer(s)

	Sdd_BDT
	Subscribe
	Subscribe/Notify
	VAL server, SEALDD client

	
	Notify
	Subscribe/Notify
	VAL server, SEALDD client

	
	Update
	Subscribe/Notify
	VAL server, SEALDD client

	
	Unsubscribe
	Subscribe/Notify
	VAL server, SEALDD client



[bookmark: _Toc133484172][bookmark: _Toc155261811]9.x.4.2	Sdd_BDT_Subscribe operation
API operation name: Sdd_BDT_Subscribe
Description: The consumer requests for a Background data transfer service.
Inputs: See clause 9.x.3.1 and clause 9.x.3.3.
Outputs: See clause 9.x.3.2.
See clause 9.x.2.1 and clause 9.x.2.2 for details of usage of this operation.
[bookmark: _Toc121130769][bookmark: _Toc133484174][bookmark: _Toc155261813]9.x.4.3	Sdd_BDT_Notify operation
API operation name: Sdd_BDT_Notify
Description: The consumer is notified with Background data transfer result.
Inputs: None
Outputs: See clause 9.x.3.5.
See clause 9.x.2.1 and clause 9.x.2.2 for details of usage of this operation.
[bookmark: _Toc130854646][bookmark: _Toc133484080][bookmark: _Toc155261711][bookmark: _Hlk155792762]9.2.4.4	Sdd_BDT_Update operation
API operation name: Sdd_BDT_Update
Description: The consumer requests to update the SEALDD Background data transfer service.
Inputs: See clause 9.x.3.5.
Outputs: See clause 9.x.3.6.
See clause 9.x.2.3 for details of usage of this operation.
[bookmark: _Toc155261712]9.2.4.5	Sdd_BDT_Unsubscribe operation
API operation name: Sdd_BDT_Unsubscribe
Description: The consumer requests to unsubscribe the SEALDD Background data transfer service.
Inputs: See clause 9.x.3.7.
Outputs: See clause 9.x.3.8.
See clause 9.x.2.4 for details of usage of this operation.
* * * End of changes * * * *
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