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5.1.1.X	QoS flow related measurements
5.1.1.X.1	QoS flow release
5.1.1.X.1.1	Number of released active QoS flows
a)	This measurement provides the number of released QoS flows that were active at the time of release. QoS flows with bursty flow are seen as being active when there is user data in the queue in any of the directions. QoS flows with continuous flow are always seen as active QoS flows in the context of this measurement.
The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC
c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE RELEASE RESPONSE message for the PDU release initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE RELEASE COMMAND message with "Cause" equal to "Normal Release" or "User inactivity", "Load balancing TAU required", "Release due to CN-detected mobility", "O&M intervention", or on transmission by the PDU SESSION RESOURCE MODIFY RESPONSE message for the PDU modification initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE MODIFY REQUEST message with the "Cause" equal to "Normal Release", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE for the UE context release initiated by the NG-RAN with the exception of the corresponding UE CONTEXT RELEASE REQUEST message with the cause equal to "Normal Release" or "User inactivity", "Partial handover", "Successful handover", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE message for the UE context release initiated by the AMF with the exception of the corresponding UE CONTEXT RELEASE COMMAND message with "Cause" equal to "Normal Release", "Handover Cancelled" or a successful mobility activity (e.g., cause "Successful Handover", or "NG Intra system Handover triggered"), or on receipt by the NG-RAN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all QoS flows in the corresponding PATH SWITCH REQUEST need to be released , or on transmission of a NG RESET ACKNOWLEDGE message to AMF; or on receipt of a NG RESET ACKNOWLEDGE message from AMF, if any of the UL or DL are considered active in 3GPP TS 38.413 [11].

QoS flows with bursty flow are considered active when there is still data transmission in the DL or UL. QoS flows with continuous flow are always seen as active QoS flows in the context of this measurement. Each corresponding QoS flows to release is added to the relevant measurement per QoS level (mapped 5QI or QCI in NR option 3), the possible 5QIs are described in TS 23.501 [4]. The sum of all supported per QoS flow measurements shall equal the total number of QoS flows attempted to release when the QoS flows is active according to the definition of bursty flow/continuous flow. In case only a subset of per QoS flows measurements is supported, a sum subcounter will be provided first. 

How to define for a particular 5QI if the QoS flow is of type bursty flow or continuous flow is outside the scope of this document.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS flows plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF.RelActNbr.QoS
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].


[bookmark: _Toc524965112]5.1.1.X.2 	QoS flow activity
5.1.1.X.2.1	In-session activity time for QoS flow
a)	This measurement provides the aggregated active session time for QoS flow in a cell. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).
b)	CC
c)	Number of "in session" seconds aggregated for QoS flows with a certain QoS level. , where "in session" has the following definitions: 
-  QoS flows with bursty flow  is said to be "in session" for a UE if any QoS flow data (UL or DL) has been transferred during the last 100 ms for that 5QI 
- QoS flows with continuous flow are always seen as being "in session" in the context of this measurement, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.

The sum of all supported per QoS flow measurements shall equal the total session seconds. In case only a subset of per QoS flow measurements is supported, a sum subcounter will be provided first. 

How to decide for a particular QoS level if the QoS flow is of type continuous flow is outside the scope of this document.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF.SessionTimeQoS.QoS
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].
5.1.1.X.2.2	In-session activity time for UE
a)	This measurement provides the aggregated active session time for UEs in a cell. 
b)	CC
c)	Number of session seconds aggregated for UEs in a cell. 
For QoS flows with bursty flow, a  UE is said to be "in session" if any QoS flow data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. 
For QoS flows with continuous flow, the  QoS flows (and the UE) is always seen as being "in session" in the context of this measurement, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.
d)	Each measurement is an integer value.
e)	The measurement name has the form QF.SessionTimeUE
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].
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A.X	Monitor of QoS flow release
QoS flow is the key and limited resource for NG-RAN to deliver services. The release of the QoS flow needs to be monitored as:
-	an abnormal release of the QoS flow will cause the call(/session) drop, which directly impacts the QoS delivered by the networks, and the satisfaction degree of the end user;
-	a successfully released QoS flow can be used to setup other requested calls(/sessions). The QoS flow failed to be released will still occupy the limited resource and hence it can not be used to admit other requested calls(/sessions).
From a retainability measurement aspect, QoS flows do not need to be released because they are inactive, they can be kept to give fast access when new data arrives.   
To define (from a QoS flow release measurement point of view) if a QoS flow is considered active or not, the QoS flow can be divided into two groups:
For QoS flows with bursty flow, a  UE is said to be "in session" if any QoS flow data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. 
For QoS flows with continuous flow, the  QoS flow (and the UE) is always seen as being "in session" in the context of this measurement, and the session  time is increased from the first data transmission on the QoS flow until 100 ms after the last data transmission on the QoS flow.

How to decide for a particular QoS flow if the QoS flow is of type bursty flow or continuous flow is outside the scope of this document.
The specific reason causing the abnormal and failed release of the QoS flow is required in order to find out the problem and ascertain the solutions. And due to different priority and tolerance for different service type with different QoS level in the networks, the monitor needs to be opened on each service type with QoS level.
The QoS flow can be released by PDU Session Resource Release procedure, UE Context Release procedure, Reset procedure either initiated by NG-RAN or AMF and NG Path Switch procedure (see 3GPP TS 38.413 [11]).
So performance measurements related to QoS flow Release (see 3GPP TS 38.413 [11]) and UE Context Release (see 3GPP TS 38.413 [11]) procedure for each service type with QoS level are necessary to support the monitor of QoS flow release.
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