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[bookmark: OLE_LINK34]1	Introduction
Change 1: Remove the following Editor’s notes: How the jitter, packet loss ratio and load for each link can be evaluated are FFS.
RTT measurement: UE could calculates the RTT based on the local time when sending the TFCP echo request message and receiving the TFCP echo response message.
Jitter measurement: UL jitter between certain TFCP echo request message and Nth TFCP echo after such certain TFCP echo request message could be measured by the UPF based on the local time when receiving these continuous TFCP echo message.
Packet loss ratio measurement: The UE and UPF the counts of sending and receiving UL packets number between certain TFCP echo request message and the previous TFCP echo request message of this certain TFCP echo request message, and the UE also provides the counting result to the UPF. The UPF calculates the UL packet loss ratio based on the local counting result and the number of UL packets send by UE. The DL packets loss ratio could be measured by the UE using the similar method as UL packet loss ration calculation.
Change 2: Remove the following Editor’s notes: Whether the UPF needs to initiate path performance measurement is FFS.
Considering the scheduling and transmission delay of Uu interface is asymmetric for UL traffic and DL traffic, even for one QoS flow, the UPF may also need to initiate the path performance measurement procedure for calculation of DL jitter, using the same mechanism as UL jitter calculation. So this Editor’s notes is deleted.
Change 3: A RAN performance measurement function is introduced to solution 3.
Rel-15 5GC supports notification control which enables that RAN to notify the network when the GFBR can no longer be fulfilled for a QoS Flow during the lifetime of the QoS Flow. However, the 5GC cannot know how much resource RAN node can provide for this QoS Flow, which is seen helpful to the SMF for decision on traffic split of the QoS Flow. Therefore, it is proposed to enhance the Rel-15 notification control mechanism to contain the flow bit rate information which can be guaranteed at RAN node for the given QoS flow in the PDU session.
2	Proposal 
The following changes are proposed to TR 23.793. 
********************* start of changes ****************
[bookmark: _Toc520103720][bookmark: OLE_LINK10]6.3.1.4	ATSSS path performance measurement function description
The performance of the available path is measured and reported to the Traffic Distribution function by the Path Performance Measurement function. The path performance measurement function is deployed in the UE and the UPF, which means both the UE and the UPF could initiate the path performance measurement, and the measurement result is used for traffic distribution determination.
The performance measurement parameters includes access agnostic parameters and access specific parameters (optional). The access agnostic parameters includes the RTT, jitter, and packet loss ratio parameters, which could be used to justify the path performance of 3GPP access and Non 3GPP access respectively. The access specific parameters includes the parameters which could be used to verify the load or signal strength of each access, e.g. the RSRP/RSRQ for 3GPP access, and the available bandwidth for Non 3GPP access (e.g. WLAN AP). Besides, the performance measurement policies, e.g. access type for measurement, measurement period, report threshold and/or report period, are also included in the performance measurement parameters.
Editor's note:	How the jitter, packet loss ratio and load for each link can be evaluated are FFS.
The measurement granularity could be per PDU session or per QoS flow for each access. During the PDU session establishment/modification procedure, the SMF provides path performance measurement parameters for the PDU session or QoS flows, traffic of which is potentially to be distributed, to the UE in the PDU session establishment/ modification Accept via NAS message. Besides, the SMF also provides the PDU session ID or QFI along with path performance measurement parameters to indicate to the UE to bind the path performance measurement parameters with the corresponding PDU session or the QoS flow to be measured.
After receiving the performance measurement parameters for the PDU session or the QoS flow to be measured, the UE initiates path performance measurement for the PDU session or QoS flow based on the path performance measurement policy:


Figure 6.3.1.4-1: Path performance measurement on UE side
-	Access agnostic performance measurement: The UE generates the TFCP echo request message based on the measurement period, and sends the TFCP echo request message via the 3GPP access and/or Non 3GPP access periodically. When the UPF receives the TFCP echo request message from the 3GPP and/or Non 3GPP access node respectively, the UPF generates the TFCP echo response message and sends back via the corresponding access node. The RTT and jitter could be measured via the TFCP echo request/response messages. Besides, the UE and the UPF could exchange the sending and receiving packet data statistics to get the packet loss ratio result.
NOTE 1:	The measurement traffic per QoS flow can be implemented in a way without impact on the link performance for the QoS flow, e.g. the interval of sending TFCP echo request/response message pair for path performance measurement can be set to a couple of minutes. Since the link performance would not deteriorates gradually, interval set to minutes(s) for path performance detection should be enough for ATSSS.
Based on the access agnostic performance measurement, the RTT, jitter and packet loss ratio could be measured as following:
RTT measurement: 
1) When the UE sends out the TFCP echo request message, the UE records the local time T1. 
2) When the UE receives the TFCP echo response message, the UE records the local time T2. 
    The UE could calculate the RTT based on these time stamp: RTT(n) = T2-T1.
NOTE 2: Since the internal process delay of UPF for the TFCP echo request/response message is tiny, it is ignored and not to be eliminated from the RTT.
Jitter measurement:
Jitter is regarded as the reflection of transfer quality stability within certain time interval. The UL jitter could be   calculated by the UPF, and the DL jitter could be calculated by the UE. The following solution is an example method for calculating the UL jitter, and the DL jitter could be calculated using the similar method.
It is assumed to calculate the jitter between a certain TFCP echo request message and the Nth TFCP echo request message after such certain TFCP echo request message by the UPF. These continuous TFCP echo request message could be numbered from n-N+1 to n. the average expectation value of arriving time interval between any two TFCP echo requests could be represented as. The value of variance of arriving time interval of N TFCP echo request could be represented as. In this example, the  is regarded as the packet transport jitter for the corresponding QoS Flow or PDU Session. It is assumed that  is the local time of UPF when receiving the TFCP echo request message numbered by variable k between n-N+1 and n.
, 
   Packet loss ratio measurement:
UE and UPF exchange the packet counting information in certain period to calculate the packet loss ratio during the path performance measurement procedure.
1) The UE counts the number of UL packets between certain TFCP echo request message and the previous TFCP echo request message of this certain TFCP echo request message, and provides the result to the UPF via this certain TFCP echo request message.
2) UPF also counts the number of received UL packets between certain TFCP echo request message and the previous TFCP echo request message of this certain TFCP echo request message. UPF calculates the UL packet loss ratio based on the local counting result and the number of UL packets send by UE.
3) UPF sends the UL packet loss ratio result and the counting number of DL packets between certain TFCP echo response message and the previous TFCP echo response message of this certain TFCP echo response message to the UE via this certain TFCP echo response message.
4) UE also counts the number of received DL between certain TFCP echo response message and the previous TFCP echo response message of this certain TFCP echo response message. UE calculates the DL packet loss ratio based on the local counting result and the number of DL packets send by UPF.
-	Access specific performance measurement (optional): The UE can measure the radio signal strength for the 3GPP access and the available bandwidth of Non 3GPP access.
Based on the report threshold or period of performance measurement parameters, the UE could provide the measurement result to the UPF as described in the step 3 of Figure 6.3.1.4-1, via user plane directly or via control plane to SMF and then from SMF to the UPF.
Editor's note:	Whether the UPF needs to initiate path performance measurement is FFS.
Considering the scheduling and transmission delayof Uu interface is asymmetric for UL traffic and DL traffic even for one QoS flow, the UPF may also need to initiate the path performance measurement procedure for calculation of DL jitter, using the same mechanism as for UL jitter calculation, i.e. the UPF sends the TFCP echo request message to the UE periodically, and the UE sends the TFCP echo response message to the UPF. The UE could calculate the DL jitter of the QoS flow using the same method as UPF calculating UL jitter. The UE could provide the DL jitter result to the UPF via TFCP echo response message.
********************* next change ****************
6.3.1.Y	RAN performance measurement function description
After the PDU session has been established, RAN may fail to meet the QoS requirements (such as GBR) of QoS flow on a single communication path. The RAN node, by implementation of a RAN performance measurement function, sends the GBR unfulfillment notification to the SMF indicating that it can no longer provide the required guaranteed flow bit rate for the given QoS flow, along with report of the flow bit rate information which can be guaranteed at the RAN node for the corresponding QoS flow. The reporting procedure is shown in Fig. 6.3.1.5-1.
After receiving the RAN performance measurement report, the SMF performs the QoS flow split, taking into account the available bandwidth of access, and sends the updated ATSSS rules to the UE via N1 interface and to the UPF via N4 interface.



Figure 6.3.1.Y-1: NG-RAN performance reporting procedure
Step 1-5: The same as step 1-5 described in subclause 6.3.3
Step 6-7: The same as step 6a as defined in subclause 6.3.3. Additionally, if the GBR QoS flow can be established via both 3GPP and non-3GPP access based on the PCC rule, the SMF may subscribe to report of the RAN performance measurement for this GBR QoS flow. The SMF sends the QFI and subscribes to the RAN performance reporting to the NG-RAN. For the non-3GPP side, the SMF subscribes to the N3IWF performance reporting for the GBR flows, similar as to NG-RAN.
Editor’s note: Whether the Notification Control is used to subscribe to the RAN performance measurement is FFS. 
Step 8-9: The same as step 8-9, described in subclause 6.3.3.
Step 10: If the bit rate cannot satisfy the GBR requested for this QoS Flow, the NG-RAN notifies the NGC by sending the QFI and the recommended guaranteed flow bit rate to the SMF via AMF. SMF updates the ATSSS rules and QoS profiles for the 3GPP access and non-3GPP access based on the recommended flow bit rate reported by the NG-RAN.

****************** End of changes**********************
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