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[bookmark: _Hlk123164550][bookmark: _Hlk127449260][bookmark: _Toc50584439][bookmark: _Toc50584783][bookmark: _Toc57673691][bookmark: _Toc122442334]* * * First Change * * * *
[bookmark: _Toc146273280][bookmark: _Toc133484156][bookmark: _Toc133484160][bookmark: _Toc146273284]9.7.2.1	Data transmission quality measurement 
Figure 9.7.2-1 illustrate the procedure for SEALDD enabled data transmission quality measurement. The SEALDD client and SEALDD server is enhanced to carry out the data transmission quality measurement.
[bookmark: _Hlk123206993]Pre-conditions:
1.	The SEALDD server and SEALDD client are synchronized to the time source provided by 5GS as specified in 3GPP TS 23.501 [5].
2.	The VAL server discovers and selects the SEALDD server by CAPIF functions.


[bookmark: _Hlk123204071]Figure 9.7.2.1-1: SEALDD enabled data transmission quality measurement procedure
[bookmark: _Hlk123204172]1.	An on-going regular data transmission connection is established according to clause 9.2.2.2.
[bookmark: _Hlk123207138]2.	The VAL server sends a SEALDD transmission quality measurement subscription request to the SEALDD server. The request includes the identifiers of the application traffic (e.g. VAL service ID, VAL server ID), requirement of transmission quality measurement (e.g. latency, jitter, bitrate, packet loss rate) and measurement target UE (e.g. a single UE, a group of UEs or all UEs), and may also include reporting criteria, reporting frequency, spatial condition and temporal condition.
NOTE:	The spatial and/or temporal condition can be used by SEALDD server to apply when and where the measurement is performed. For instance, the measurement is expected to be done for a group of VAL UEs with a scheduled route (from city A to city B via highway A2 and A3), from 9:00 a.m. to 11:00 a.m. on Tuesday and from 1:00 p.m. to 5:00 p.m. on Thursday.
[bookmark: _Hlk123210148][bookmark: _Hlk123204273][bookmark: _Hlk123210180][bookmark: _Hlk123210189]3.	Upon receiving the request, the SEALDD server performs an authorization check. If authorization is successful, the SEALDD server sends a response to the VAL server with the subscription ID, expiration time.
4.	If the transmission quality measurement requirement list provided by VAL server in step 2, indicates that the latency is needed to be measured, the SEALDD server initiates the DL packet delay measurement. The SEALDD server encapsulates the DL monitoring packet (i.e. DL SEALDD packet with SEALDD DL monitoring header and VAL traffic as payload, or dummy DL SEALDD packet generated for data transmission quality monitoring) with local time T1 when the SEALDD server sends out the DL monitoring packets. The SEALDD server considers the spatial and/or temporal conditions when starting/resuming the transmission quality measurement. If the conditions are not satisfied, the SEALDD server stops/suspends the transmission quality measurement.
NOTE:	For other metrics in transmission quality measurement requirement list (e.g. bitrate), the transmission quality result can be obtained by performance detection on the SEALDD server within a period of time.
5.	The SEALDD client receives the DL monitoring packet, and records the local time T2.
6.	Similarly, the SEALDD client encapsulates the UL monitoring packet (i.e. UL SEALDD packet with SEALDD UL monitoring header and VAL traffic as payload, or dummy UL SEALDD packet generated for data transmission quality monitoring) with local time T2 recorded in step 5 and local time T3 when the SEALDD client sends out the UL monitoring packet.
7.	The SEALDD server records the local time T4 when the SEALDD server receives the UL monitoring packet and calculates the latency with T1, T2, T3, T4. The SEALDD server can also calculate the bitrate, jitter and packet loss rate over a certain period over a specific SEALDD connection by recording the status of the SEALDD packets carrying VAL traffic or dummy SEALDD packets generated for transmission quality measurement reports. The SEAL DD server also evaluates the reporting criteria if present in the SEALDD transmission quality measurement subscription request in order to generate the transmission quality measurement report.
8.	The SEALDD server reports the data transmission quality measurement results (e.g. latency, jitter, bitrate, packet loss rate) to the VAL server via the notification message.
When a VAL group ID or a list of VAL UE IDs or all VAL UEs indication is received in step 2, step 4 to step 7 is repeated for VAL UEs in the group/list or for all VAL UEs. The SEALDD server maps the VAL UE group ID to a list of VAL UE IDs if a VAL group ID is received. The SEALDD server identifies SEALDD connections corresponding to the desired VAL UE(s) to trigger measurement. And depending on the reporting requirement for multiple UEs, the SEALDD server calculates the needed report for the VAL server. When the VAL server decides to update or unsubscribe transmission quality measurement subscription after performing step 2 and step 3, the VAL server can send data transmission quality measurement subscription update request and data transmission quality measurement unsubscribe request to SEALDD server, as specified in Table 9.7.3.x-1 and Table 9.7.3.z-1, respectively.  
* * * Next Change * * * *
9.7.3.1	SEALDD enabled data transmission quality measurement subscription request
Table 9.7.3.1-1 describes the information flow from the VAL server to the SEALDD server for subscribing to the data transmission measurement service.
Table 9.7.3.1-1: SEALDD transmission quality measurement subscription request
	Information element
	Status
	Description

	Application traffic identifiers
	M
	Identify of the application traffic (e.g. VAL server ID, VAL service ID)

	VAL UE identity
	O
(See NOTE)
	Identifier of the VAL UE for which measurements need to be provided, e.g. UE ID, UE address

	VAL UE group ID
	O
(See NOTE)
	Identifier of a specific VAL UE group, as defined in clause 7.5 of 3GPP TS 23.434 [4]. 

	VAL UE identity list
	O
(See NOTE)
	Identifies a list of VAL UEs,. e.g. the list of UE ID.

	All VAL UEs Indication
	O
(See NOTE)
	Indicates all VAL UEs of the application identified by application traffic identifiers.

	Measurement conditions
	O
	Indicates the temporal and/or spatial conditions.

	Transmission quality measurement requirements list
	M
	The measurement requirement information 

	> Measurement ID 
	M
	Measurement identifiers, e.g. latency, bitrate, packet loss rate, jitter

	> Reporting frequency
	O
	The reporting frequency of measurement results (e.g. periodic reporting). If not present, it implies periodic reporting.

	> Reporting periodicity
	O
	If the reporting frequency is periodic, the reporting periodicity shall be provided. For multiple UEs, it is recommended to give sufficient time to allow report aggregation.

	> Reporting granularity
	O
	The reporting granularity indicates whether the measurement report is for individual VAL UE or for VAL UE group or for all VAL UEs, if VAL UE group or all VAL UEs is the measurement target.

	> Measurement period window
	O
	Indicates the measurement period window for transmission quality measurements

	> Measurement expiration time
	O
	Indicates the measurement expiration time

	> Reporting criteria
	O
	Indicates the criteria for reporting measurement results, e.g. if the latency or bitrate reaches below or above a certain value. It also includes a unique identifier for each criteria of more than one criteria is specified.

	NOTE:	One of them shall be present as the measurement target UE.



* * * Next Change * * * *
9.7.3.x	SEALDD enabled data transmission quality measurement subscription update request
Table 9.7.3.x-1 describes the information flow from the VAL server to the SEALDD server for updating the data transmission measurement subscription service.
Table 9.7.3.x-1: SEALDD transmission quality measurement subscription update request
	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the updated subscription.

	Updated transmission quality measurement information
	O
(See NOTE)

	The updated transmission quality measurement information, as described in Table 9.7.3.1-1.

	NOTE:		At least one of these IEs in Table 9.7.3.1-1 is present.



[bookmark: _Toc146273285][bookmark: _Toc133484161]9.7.3.y	SEALDD enabled data transmission quality measurement subscription update response
Table 9.7.3.y-1 describes the information flow from the SEALDD server to the VAL server for responding to the transmission quality measurement subscription update request.
Table 9.7.3.y-1: SEALDD transmission quality measurement subscription update response
	Information element
	Status
	Description

	Result 
	M
	Success or failure.

	Expiration time
	O
	Indicates the expiration time of the subscription. Applicable for successful result.



9.7.3.z	SEALDD enabled data transmission quality measurement unsubscribe request
Table 9.7.3.z-1 describes the information flow from the VAL server to the SEALDD server for unsubscribing to the data transmission measurement service.
Table 9.7.3.z-1: SEALDD transmission quality measurement unsubscribe request
	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the unsubscription.



9.7.3.a	SEALDD enabled data transmission quality measurement unsubscribe response
Table 9.7.3.a-1 describes the information flow from the SEALDD server to the VAL server for responding to the transmission quality measurement unsubscribe request.
Table 9.7.3.a-1: SEALDD transmission quality measurement unsubscribe response
	Information element
	Status
	Description

	Result 
	M
	Success or failure.



* * * Next Change * * * *
[bookmark: _Toc146273292][bookmark: _Toc133484170]9.7.4	APIs
[bookmark: _Toc146273293][bookmark: _Toc133484171]9.7.4.1	General
Table 9.7.4.1-1 illustrates the APIs exposed by SEALDD server for data transmission quality measurement.
Table 9.7.4.1-1: List of SEALDD server APIs for transmission quality measurement
	API Name
	API Operations
	Operation Semantics
	Consumer(s)

	Sdd_TransmissionQualityMeasurement_subscription
	Request
	Request/Response Subscribe/Notify
	VAL server

	Sdd_TransmissionQualityMeasurement_subscription_update
	Request
	Subscribe/Notify
	VAL server

	Sdd_TransmissionQualityMeasurement_unsubscribe
	Request
	Subscribe/Notify 
	VAL server

	Sdd_TransmissionQualityMeasurement_notification
	Notify
	Subscribe/notify
	VAL server

	Sdd_TransmissionQualityQuery
	Request
	Request/Response
	Other consumers (e.g. SEALDD server, NSCE server, etc)



* * * Next Change * * * *
[bookmark: _Toc146273294][bookmark: _Toc133484172]9.7.4.x	Sdd_ TransmissionQualityMeasurement_subscription update operation
API operation name: Sdd_ TransmissionQualityMeasurement_subscription update
Description: The consumer requests for one time for updating transmission quality measurement service.
Inputs: See clause 9.7.3.x.
Outputs: See clause 9.7.3.y
See clause 9.7.2.1 for details of usage of this operation.
9.7.4.y	Sdd_ TransmissionQualityMeasurement_unsubscribe operation
API operation name: Sdd_ TransmissionQualityMeasurement_unsubscribe
Description: The consumer requests for one time for unsubscribing transmission quality measurement service.
Inputs: See clause 9.7.3.z.
Outputs: See clause 9.7.3.a.
See clause 9.7.2.1 for details of usage of this operation.
* * * Next Change * * * *
[bookmark: _Toc117364426][bookmark: _Toc133484066][bookmark: _Toc146273188]9.2.3.1	SEALDD enabled regular transmission request
Table 9.2.3.1-1 describes the information flow from the VAL server to the SEALDD server for requesting the regular application transmission service.
[bookmark: _Hlk115270573]Table 9.2.3.1-1: SEALDD enabled Regular transmission request
	Information element
	Status
	Description

	VAL server ID
	M
	Identity of the VAL server

	VAL service ID
	O
	Identity of the VAL service

	UE identity
	O
	Identifier of specific UE, e.g. UE ID, UE address

	SEALDD-S Data transmission connection information
	M
	Address/port and/or URL of the VAL server to receive the application packets from the SEALDD server 

	QoS information
	O
	QoS information provided by VAL server

	VAL server’s total bandwidth limit
	O
(See NOTE)
	The total bandwidth limit of VAL server, including UL/DL

	VAL users’ bandwidth limit
	O
(See NOTE)
	The bandwidth limits (i.e. minimum bandwidth requirement and maximum bandwidth limit) for VAL users, including UL/DL

	NOTE:	These IEs are used for the SEALDD enabled bandwidth control for different VAL users.
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