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1. Introduction
This pCR corrects and completes the SEALDD data transmission quality meansurement procedures.
2. Reason for Change
The SEALDD data transmission quality measurement procedure is not complete. 
Currently, step 1 of clause 9.7.2.3 mentions that the SEALDD measurement information are configured at the SEALDD client. This configuration is not supported yet. 
1.
A VAL client and server establish a SEALDD connection to transport the application data. As part of the connection establishment, the SEALDD service policy in precondition 1 is shared so that it is available to both the SEALDD client and the SEALDD Server. The SEALDD Server may use the data transmission quality requirements of this policy in conjunction with other local policies pre-provisioned at the SEALDD server. As a result, SEALDD measurements (e.g. packet loss rate, latency) are configured at the SEALDD client as described in clause 9.7.2.1 and the SEALDD client receives measurement reports.

The proposed handling in this paper has the SEALDD client or server started data transmission quality measurement.

3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.433.
* * * First Change * * * *

9.7.2.x
Data transmission quality measurement reported by SEALDD client
Figure 9.7.2.x-1 illustrate the procedure for SEALDD enabled data transmission quality measurement for VAL traffic. The SEALDD client receives transmission quality measurement requirement, decides to start VAL data transmission monitoring and generates measurement reports.
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Figure 9.7.2.x-1: VAL data transmission quality measurement reported by SEALDD client
1. An on-going regular data transmission connection is established according to clause 9.2.2.2.
The transmission quality measurement can be triggered by VAL server or VAL client, which is described in step 2 to step 5 and step 6, correspondingly.
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) 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 client 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.

3.
Upon receiving the request, the SEALDD server performs an authorization check. If authorization is successful, the SEALDD server responds to the VAL server.
4-5.
The SEALDD server sends a SEALDD transmission quality measurement subscription request to the SEALDD client and the SEALDD client responds to the SEALDD server. The SEALDD client, based on the received service quality guarantee policy including thresholds and action, can take corrective action as described in clause 9.7.2.3.
6.
The VAL client triggers the SEALDD transmission quality measurement procedure to the SEALDD client, in order to collect the measurement report information.
7.
After SEALDD client determines to start measurement process, upon UL packet arrival, the SEALDD client initiates the UL packet delay measurement. The SEALDD client encapsulates the UL monitoring packet (i.e. UL SEALDD packet with SEALDD UL monitoring header and VAL traffic as payload for VAL data transmission quality monitoring) with local time T1 when the SEALDD client sends out the UL monitoring packet. The SEALDD client considers the spatial and/or temporal conditions when starting/resuming the transmission quality measurement. If the conditions are not satisfied, the SEALDD client stops/suspends the transmission quality measurement.

8.
The SEALDD server receives the UL monitoring packet, and records the local time T2.
9.
Similarly, 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 UL SEALDD packet generated for data transmission quality monitoring in case there is no DL VAL traffic for DL packet delay monitoring) with local time T2 recorded in step 8 and local time T3 when the SEALDD server sends out the DL monitoring packet.
NOTE:
When the SEALDD server sends the dummy UL packet as monitoring response to the SEALDD client depends on SEALDD server implementation.

10.
The SEALDD client records the local time T4 when the SEALDD client receives the DL monitoring packet and calculates the latency with T1, T2, T3, T4. The SEALDD client can also calculate the bitrate and jitter over a certain period over a specific SEALDD connection by recording the status of the SEALDD monitoring packets. The SEALDD client also evaluates the reporting criteria if present in the SEALDD transmission quality measurement subscription request in order to generate the transmission quality measurement report.
Depending on which entity triggers the data transmission quality measurement, step 11 and step 12 corresponds to step 2 to step 5, step 13 corresponds to step 6.
11-12.
The SEALDD client reports the data transmission quality measurement results (e.g. latency, jitter, bitrate) to the VAL server via the SEALDD server.
13.
The SEALDD client reports the data transmission quality measurement results to the VAL client. 
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 11 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 collects and aggregates the needed report for the VAL server.

9.7.3.x1
Transmission quality measurement subscription request

Table 9.7.3.x1-1 describes the information flow from the SEALDD server to the SEALDD client for data transmission measurement subscription.
Table 9.7.3.x1-1: Transmission quality measurement subscription request
	Information element
	Status
	Description

	SEALDD flow ID
	M
	Identifier of the SEALDD flow.

	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, 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.

	> 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.

	> Service policy
	O
	Specifies quality guarantee policies associated with the SEALDD connection

	>> Quality guarantee event
	M
	Indicates the event (e.g. measurement threshold) that triggers performing the quality guarantee action.

	>> Quality guarantee action
	M
	Indicates the action to be performed when the measurement event occurs, in order to meet the quality guarantee.


9.7.3.x2
Transmission quality measurement subscription response

Table 9.7.3.x2-1 describes the information flow from the SEALDD client to the SEALDD server for responding to the transmission quality measurement subscription request.
Table 9.7.3.x2-1: Transmission quality measurement subscription 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.x3
Transmission quality measurement notification

Table 9.7.3.3-1 describes the information flow from the SEALDD client to the SEALDD server for notifying the transmission quality measurement reports.
Table 9.7.3.x3-1: Transmission quality measurement notification
	Information element
	Status
	Description

	Transmission quality measurement reports list 
	M
	The generated transmission quality results in SEALDD server

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

	> Average measurement value
	O
	The average measurement value of measurement results

	> Minimum measurement value 
	O
	The minimum measurement value of measurement results 

	> maximum measurement value
	O
	The maximum measurement value of measurement results

	> Standard deviation measurement value
	O
	Standard deviation measurement value of measurement results

	> kPercentile measurement value
	O
	Indicates the kpercentile measurement value of measurement results

	> Measurement period
	O
	Indicates the measurement period 

	> Timestamp
	O
	Indicates the timestamp of measurement results


* * * Next Change * * * *

9.9.2.2
SEALDD enabled data transmission quality guarantee with redundant transport

Figure 9.9.2.2-1 illustrates the procedure of using redundant transmission as the action to meet connection reliability requirements specified by a SEALDD service policy.

Pre-conditions:

1.
A SEALDD service policy, which includes data transmission quality guarantees, is available to SEALDD server, SEALDD client and/or VAL client. The policy can be used to configure measurements and determine the necessary SEALDD layer actions for meeting the service policy requirements.

2. The SEALDD Client is authorized to request redundant transport services on behalf of the VAL client.
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Figure 9.9.2.2-1: SEALDD data transmission quality guarantee with redundant transmission

1.
A VAL client and server establish a SEALDD connection to transport the application data. As part of the connection establishment, the SEALDD service policy in precondition 1 is shared so that it is available to both the SEALDD client and the SEALDD Server. The SEALDD Server may use the data transmission quality requirements of this policy in conjunction with other local policies pre-provisioned at the SEALDD server. The SEALDD service policy can be locally configured at the SEALDD server or provided by the VAL server and accepted/authorized by SEALDD Server. The SEALDD server determines whether to start data transmission quality measurement by itself or by the SEALDD client. As a result, SEALDD measurements (e.g. packet loss rate, latency) are configured either at the SEALDD client as described in clause 9.7.2.x or at the SEALDD server as described in clause 9.7.2.1 and started accordingly. Then either the SEALDD client or server receives measurement reports. 
2.
Based on measurement reports and the SEALDD service policy, depending on the which entity started the measurement, either the SEALDD client or server determines to perform an action so that the data transmission quality requirements of the policy are met. 

3.
Specifically, if the meansurement was started by the SEALDD client, the SEALDD client triggers the establishment of redundant transmission services. If the meansurement was started by the SEALDD server, the SEALDD server triggers the establishment of redundant transmission services by sending a Transmission quality guarantee request to the SEALDD client requesting to establish redundant transmission path.
NOTE:
The request can be sent to SEALDD client via Application Triggering (specified in clause 4.13.2 of 3GPP TS 23.502 [6]) with payload indicating a trigger of a redundant connection setup for SEALDD packet transmission.
4.
The SEALDD client uses steps 6 to 9 of the procedure in clause 9.3.2.1 to request the use of redundant transmission service from the SEALDD server. As part of this step, the UE may end the initial PDU session and establish redundant PDU sessions.

5.
The SEALDD client updates the SEALDD connection with the redundant transmission information, i.e., the UE addresses and ports for the redundant PDU sessions, the SEALDD flow identifier, and the application traffic descriptors. The SEALDD client or server also configures the parameters for enabling any necessary SEALDD measurements for the new SEALDD flow.

6.
The SEALDD server may subscribe to receive notifications from the 5G network for user plane measurements (e.g., the network latency requirements specified in 3GPP TS 28.541 [12]), network analytics (as specified in 3GPP TS 28.104 [11], etc.).

7.
The SEALDD client and server handle data duplication and elimination of application traffic on the redundant SEALDD flows and the necessary measurements are collected by the SEALDD client  or server.
When the SEALDD measurement results indicating that the SEALDD data transmission has good performance according to policy guarantee threshold, if the measurement was started by the SEALDD client, the SEALDD client may release one transmission path and return back to single SEALDD connection mode, otherwise the SEALDD server may send a request to the SEALDD client requesting to use single transmission, then the SEALDD client releases one transmission path and returns to single SEALDD connection mode.
9.7.3.x4
 Transmission quality guarantee request

Table 9.7.3.x4-1 describes the information flow from the SEALDD server to the SEALDD client for requesting data transmission quality guarantee.
Table 9.7.3.x4-1: Transmission quality guarantee request
	Information element
	Status
	Description

	SEALDD flow ID
	M
	Identifier of the SEALDD flow.

	Transmission quality guarantee action
	M
	Indicates the data transmission quality guarantee action (e.g. redundant transmission path, re-establish transmission path, switch to backup transmission path).


9.7.3.x5
Transmission quality guarantee response

Table 9.7.3.x5-1 describes the information flow from the SEALDD client to the SEALDD server for responding to the transmission quality guarantee request.
Table 9.7.3.x5-1: Transmission quality guarantee response
	Information element
	Status
	Description

	Result 
	M
	Success or failure.


* * * End of Changes * * * *
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VAL client
SEALDD client
SEALDD server
VAL server
1. An ongoing regular data transmission connection has been established
Uplink application traffic
7. Encapsulate the UL monitoring packet and record the local time
8. Record the local time of receiving the UL monitoring packet
9. Similarly, SEALDD server initiates DL monitoring procedure
10. Generate the transmission quality reports
12. Transmission quality measurement reports notification
Uplink application traffic
Uplink application traffic
2. SEALDD transmission quality measurement subscription request
3. SEALDD transmission quality measurement subscription response
4. SEALDD transmission quality measurement subscription request
5. SEALDD transmission quality measurement subscription response
6. SEALDD transmission quality measurement subscription
11. Transmission quality measurement reports notification
13. Transmission quality measurement reports notification



VAL Client
SEALDD Client
SEALDD Server
5GS
VAL Server
1. SEALDD data transmission measurement enablement and reporting
2b. Determine to establish redundant SEALDD PDU session to meet guaranteed performance parameters
7. Application data transfer and measurement reporting
4. Establish redundant SEALDD PDU session
6. Redundant SEALDD PDU session measurement subscription
5. SEALDD connection update
3. Trigger redundant SEALDD PDU session setup
2a. Determine to establish redundant SEALDD PDU session to meet guaranteed performance parameters



VAL Client
SEALDD Client
SEALDD Server
5GS
VAL Server
1. SEALDD data transmission measurement enablement and reporting
2. Determine to establish redundant SEALDD PDU session to meet guaranteed performance parameters
6. Application data transfer and measurement reporting
3. Establish redundant SEALDD PDU session
5. Redundant SEALDD PDU session measurement subscription
4. SEALDD connection update



