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Decision/action requested

Please discuss and endorse
2
References

 [1]
3GPP TS 32.425 Performance Management (PM); Performance measurements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN)
[2]
3GPP TS 32.450 Telecommunication management; Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN): Definitions 
[3]
3GPP TS 32.451 Telecommunication management; Key Performance Indicators (KPI) for Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Requirements
[4]
3GPP TS 28.552 Management and orchestration; 5G performance measurements
[5]
3GPP TS 28.554 Management and orchestration; 5G end to end Key Performance Indicators (KPI)
3
Rationale

The retainability Key Performance Indicators (KPIs) in E-UTRAN based on E-RAB and UE Context Release counters according to 3GPP TS 32.425 [1] are ones of the key KPIs used to monitor the network performance also from end user perspective. The KPIs evaluation is based on providing ratio of the number of abnormally released E-RABs (UE Contexts) perceived by end user as a drop to total number of E-RAB (UE Context) releases. The second option is to provide so called retainability KPI given according to 3GPP TS 32.450 [2] as ratio of active (having a data activity in the time of drop) abnormally released E-RABs (UE Contexts) to total E-RAB (UE Context) session time. Using the first option the result is E-RAB (UE Context) drop ratio as a percentage value providing a probability of the E-RAB (UE Context) drop while using the second option it is number of drops per second.

However, the abnormal release of the E-RAB has potential scenario where, regardless of receiving the UE Context Release Command with the cause related to abnormal release, the end user does not perceive it as abnormal. The scenario is most sensitive for VoLTE calls. It is typical to encounter so called "double S1" when Radio Link Failure occurs during an ongoing VoLTE call and RRC Connection Re-establishment attempt fails on target or other cell. If then the UE does a new RRC Connection the QCI1 bearer is set-up during Initial Context Setup in the target or other cell. However, when MME receives that service request with the Initial UE message through the target or other cell, it shall realize that it already has the same UE Context but from the source cell (T_RLF still not expired at the source cell). In such case, MME sends UE Context Release Command to the source cell. As the QCI1 E-RAB has been successfully setup in the target or other cell, the QCI1 E-RAB release in the source cell shall not be perceived as a drop (abnormal release) by the end user, as the service has been sustained with some interruption time (less than T_RLF guard timer value), and shall not be considered as a drop in the QCI1 E-RAB flow Drop Ratio.
Hence, for the reliable retainability definition for VoLTE services it is suggested to exclude Double S1/NG releases in order to show actual user experience. 
The same is proposed also for 5G where in addition not only a new use case is proposed, but also new measurements related to QoS Flow Setup via Initial Context Setup.
4
Detailed proposal
Introduce use cases and related measurements for bearer establishment via Initial Context Setup in both LTE and 5G specifications.

4.1 Update A.30 of 28.552 to add a new use case

QoS flow is the key and limited resource for NG-RAN to deliver services. The release of the QoS flow needs to be monitored:

-
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).

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. 

The abnormal release of the QoS flow has potential scenario where, regardless of receiving the UE Context Release Command with the cause related to abnormal release, the end user does not perceive it as abnormal. The scenario is most sensitive for 5QI 1 calls. It is typical to encounter so called "double NG" when Radio Link Failure occurs during an ongoing 5QI 1 call and RRC Connection Re-establishment attempt fails on target or other cell. If then the UE does a new RRC Connection the 5QI 1 QoS flow is set-up during Initial Context Setup in the target or other cell. However, when AMF receives that service request with the Initial UE message through the target or other cell, it shall realize that it already has the same UE Context but from the source cell (T_RLF still not expired at the source cell). In such case, AMF sends UE Context Release Command to the source cell. As the 5QI 1 QoS flow has been successfully setup in the target or other cell, the 5QI 1 QoS flow release in the source cell shall not be perceived as a drop (abnormal release) by the end user, as the service has been sustained with some interruption time (less than T_RLF guard timer value), and shall not be considered as a drop in the 5QI 1 QoS flow Drop Ratio.
4.2 QoS flow setup
5.1.1.14.1.x
Number of Initial QoS flow attempted to setup 

a)
This measurement provides the number of Initial QoS flows attempted to setup. The measurement is split into subcounters per QoS level (5QI).
b)
CC.
c)
On receipt by the NG-RAN of a INITIAL CONTEXT SETUP REQUEST message, each requested QoS flow in the message is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows attempted to setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.

d)
Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus the number of S-NSSAIs, plus a possible sum value identified by the .sum suffix.

e)
The measurement name has the form.
QF. InitialEstabAttNbr.5QI where 5QI identifies the 5QI and

QF.InitialEstabAttNbr.SNSSAI identifies the S-NSSAI.
f)
NRCellCU.
g)
Valid for packet switched traffic.

h)
5GS.
5.1.1.14.1.x
Number of Initial QoS flow successfully established

a)
This measurement provides the number of Initial QoS flows successfully established. The measurement is split into subcounters per QoS level and per S-NSSAI.
b)
CC.
c)
On transmission by the NG-RAN of a INITIAL CONTEXT SETUP RESPONSE message,each QoS flow successfully established is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows successfully setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.
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.InitialEstabSuccNbr.5QI where 5QI identifies the 5QI and

QF. InitialEstabSuccNbr.SNSSAI identifies the S-NSSAI.
f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.
5.1.1.14.1.x
Number of Initial QoS flow failed to setup 
a)
This measurement provides the number of Initial QoS flows failed to setup. The measurement is split into subcounters per failure cause.
b)
CC.

c)
On transmission by the NG-RAN of a INITIAL CONTEXT SETUP RESPONSE message, each QoS flow failed to establish is added to the relevant measurement per cause, the possible causes are included in TS 38.413 [18]. The sum of all supported per cause measurements shall equal the total number of additional QoS flows failed to setup. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d)
Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
e)
The measurement name has the form QF. InitialEstabFailNbr.Cause
where Cause identifies the cause resulting in the QoS flow setup failure.
f)
NRCellCU.
g)
Valid for packet switched traffic.

h)
5GS. 

4.3 Update A.2 of 32.425 to add a new use case
E-RAB is the key and limited resource for E-UTRAN to deliver services. The release of the E-RAB needs to be monitored as:
-
an abnormal release of the E-RAB 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 E-RAB can be used to setup other requested calls(/sessions). The E-RAB failed to be released will still occupy the limited resource and hence it can not be used to admit other requested calls(/sessions).

The abnormal release of the E-RAB has potential scenario where, regardless of receiving the UE Context Release Command with the cause related to abnormal release, the end user does not perceive it as abnormal. The scenario is most sensitive for VoLTE calls. It is typical to encounter so called "double S1" when Radio Link Failure occurs during an ongoing VoLTE call and RRC Connection Re-establishment attempt fails on target or other cell. If then the UE does a new RRC Connection the QCI1 bearer is set-up during Initial Context Setup in the target or other cell. However, when MME receives that service request with the Initial UE message through the target or other cell, it shall realize that it already has the same UE Context but from the source cell (T_RLF still not expired at the source cell). In such case, MME sends UE Context Release Command to the source cell. As the QCI1 E-RAB has been successfully setup in the target or other cell, the QCI1 E-RAB release in the source cell shall not be perceived as a drop (abnormal release) by the end user, as the service has been sustained with some interruption time (less than T_RLF guard timer value), and shall not be considered as a drop in the QCI1 E-RAB flow Drop Ratio.

From a retainability measurement aspect, E-RABs 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 an E-RAB release measurement point of view) if an E-RAB is considered active or not, the E-RABs can be divided into two groups:

a. Continuous flow, E-RABs that are always considered active, i.e. independent of if there is ongoing traffic or not at the moment. Examples: VoIP sessions, Real-time sessions, Live streaming sessions.

b. Bursty flow, E-RABs that are only considered active when there is data in UL/DL buffer. 
Example: Web sessions.


How to decide for a particular QCI if the E-RAB 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 E-RAB 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 OoS level in the networks, the monitor needs to be opened on each service type with OoS level.
The E-RAB can be released by E-RAB Release procedure (See 3GPP TS 36.413[9]) , UE Context Release procedure (See 3GPP TS 36.413[9] and 3GPP TS 36.423[10]) procedure, Reset procedure(See 3GPP TS 36.413[9])  either initiated by eNodeB or MM, Path Switch procedure (See 3GPP TS 36.413[9]) and Intra-eNB HO procedure (See 3GPP TS 36.331[8])E.
So performance measurements related to E-RAB Release (See 3GPP TS 36.413[9]) and UE Context Release (See 3GPP TS 36.413[9]) procedure for each service type with QoS level are necessary to support the monitor of E-RAB release.
