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1
Decision/action requested

Please discuss and endorse
2
References

[1]
3GPP TS 28.552 Management and orchestration; 5G Performance Measurements
[2]
3GPP TS 32.425 Performance Management (PM); Performance measurements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN)

3
Rationale

In E-UTRAN an UE requiring a service either visible or not visible from end user perspective has to first initiate RACH, followed with RRC connection setup procedure then with S1 logical UE associated connection and with default E-RAB setup in case it is service visible/initiated by end user. Quality of the provided services means how good or bad end user perceives the provided service, which depends on a lot of factors.

The UE has to survive couple of procedures to get first data related to requested service perceived by end user. While surviving those procedures may be successful for the UE, the quality of the provided services may differ from cell to cell. The best indicators to monitor the quality of the provided services to end user are the Key performance indicators according to chapter 6.3 in the 3GPP TS 32.450 related to E-UTRAN IP throughput and IP delay with consequent definition of the related performance measurements in the 3GPP TS 36.314 and 32.425. Considering there is an overlapping between the two cells the UE may in principle camp in two of them.  Currently there is no info communicated to UE in RRC Idle state that would tell which cell is better one from the quality of provided services (QoS) point of view, hence many times the UE entered worse of the two cells and got a requested service in this cell, that may lead to worse quality even to a service drop.
Hence broadcasting cell quality issues to UEs in RRC Idle State via access class barring (ACB), based on transforming the cell quality issue to overload of the access channel, may be needed. That means the indicators according to 3GPP TS 32.450 are used to evaluate the time interval the cell doing its best is not able to satisfy end users in quality of provided services (QoS) and the cell bars UEs from network access.  This time interval shall be measured as sum of sampling intervals the cell doing its best is not able to satisfy end users in quality of provided services (QoS). To evaluate in each sampling interval the cell is not able to satisfy end users both the E-UTRAN IP throughput and IP delay KPIs shall be higher than a threshold configurable by operator.  The KPIs are used as a reference on how to evaluate the quality of provided services to end user in observed cell. They shall be obtained directly in the eNB as internal measurements at the end of each sampling period.

This time interval which is not possible to satisfy end user can be provided per voice services or data services as AC barring is also distinguishing between those services as well. The sampling interval is provided by the operator and shall be the same as selected for “DL/UL scheduled IP throughput distribution” measurements according to chapter 4.4.6.7 and 4.4.6.8 in 3GPP TS 32.425, respectively. 
The time interval  is used to decide to bar UEs  from cell access to instruct the UEs to access the cell with better quality of provided services and therefore it is important to operator to monitor.
The same issue and proposal are valid for 5G network also considering the best indicators to monitor the quality of the provided services to end user are the Key performance indicators according to chapter 6.3 in the 3GPP TS 28.554 related to RAN UE Throughput and Downlink latency in gNB-DU with consequent definition of the related performance measurements in the 3GPP TS 28.552.
4
Detailed proposal
Introduce use cases and related measurements for duration the requested quality of service cannot be achieved in the observed cell in both LTE and 5G specifications.

4.1 Update A.5 of 32.425 to add a new use case

In an E-UTRAN cell the quality of service achieved is directly influenced by a number of factors, including:

-
Loading of users on the cell

-
Traffic loading and characteristics

-
UE locations and mobility

-
RRM policies

-
Scheduling

-
congestion control

-
admission control

-
layer 2 protocol configuration

-
Mapping of traffic to QCI

-
Setting of QoS parameters other than the QCI.

It is very important to be able to monitor the QoS to determine whether the combined effect of these policies, algorithms and external factors is satisfactory. Unsatisfactory QoS may be rectified by adjusting policies and RRM settings for instance. In case the rectification is not leading to desired QoS some other policies (ACB, rejected RRC connection setup) based on restricting the UEs for network access to the cell may be applied.   

Time period the requested quality of service cannot be achieved

An  overload situation in the cell can be related also to other conditions leading to insufficient QoS. That means UE is allowed for network access but later one due to some other reason either the session is dropped, or there is big PDCP SDU delay or low IP scheduled throughput, etc. leading to degradation of quality of provided services.  Let’s consider an UE which is having an GBR service ongoing. The radio conditions in the cell are bad and thus despite there is no RLF detected for the UE because the QoS characteristics for the UE like throughput and delay cannot be achieved the UE is either abnormally released or quality of provided services has significantly degraded. Another example could be for the UE having an nonGBR service ongoing and RLF has been detected which leads to abnormal UE release or significant degradation of quality of provided services as well. In both cases despite the cell serving the UEs did its best from the point of view the most robust MCSs and thus maximum possible resources used, maximum UE transmit power and using other possible techniques (like HO, redirection….) it was not possible to keep the UEs active in the cell with guaranteed QoS simply because the cell did not have the needed capacity (features) to do so.

For operator it is therefore very important to monitor duration the requested quality of service cannot be achieved.

4.2 Add new measurement for duration the Requested Quality of Service Cannot be Achieved in the Cell in 32.425
 Time Period the Requested Quality of Service Cannot be Achieved in the Cell
a)
This measurement provides time period the requested QoS cannot be achieved in the cell. The measurement is split into sub-counters per QoS class level (QCI). Concerning operator specific QCIs their definition is vendor specific.
b)
CC

c)
This measurement is obtained by summing up the pre-defined sampling intervals during which the requested QoS cannot be achieved in the cell and reporting accumulated value at the end of measurement period. To consider the sampling interval with the requested QoS cannot be achieved the E-UTRAN IP throughput and IP delay KPIs according to 3GPP TS 32.450 with consequent definition of the performance measurements in 3GPP TS 36.314 and 32.425 shall be higher than a threshold configurable by operator. The number of samples during one measurement period is provided by the operator and shall be the same as selected for “DL/UL scheduled IP throughput distribution” measurements according to chapter 4.4.6.7 and 4.4.6.8 in 3GPP TS 32.425, respectively. 
d)
Each measurement is an integer value (Unit: ms).
e)
The measurement name has the form Cell.ReqQoSNotAchieved.QCI
where QCI identifies the E-RAB level quality of service class.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic.

h)
EPS.

i)   
In case the duration interval provided with this measurement is followed with the on restricting the UEs for network access to the cell policy executed via ACB as mentioned in A.5 then this measurement provides “Time period in Active ACB triggered via requested QoS cannot be achieved”.

The measurement can be executed with grouping of couple of QCIs to a common monitoring to distinguish between voice and data services.
The KPIs are used as a reference on how to evaluate the quality of provided services to end user in observed cell. They shall be obtained directly in the eNB as internal measurements at the end of each sampling period.
4.3 Add new use case in 28.552 
It is very important to be able to monitor the QoS to determine whether the combined effect of these policies, algorithms and external factors is satisfactory. Unsatisfactory QoS may be rectified by adjusting policies and RRM settings for instance. In case the rectification is not leading to desired QoS some other policies (ACB, rejected RRC connection setup) based on restricting the UEs for network access to the cell may be applied.   

Time period the requested quality of service cannot be achieved

An  overload situation in the cell does not need to be related to other conditions leading to insufficient QoS. That means UE is allowed for network access but later one due to some other reason either the session is dropped, or there is big PDCP SDU delay or low IP scheduled throughput, etc.  Let’s consider an UE which is having an GBR service ongoing. The radio conditions in the cell are bad and thus despite there is no RLF detected for the UE because the QoS characteristics for the UE like throughput and delay cannot be achieved the UE is abnormally released. Another example could be for the UE having a nonGBR service ongoing and RLF has been detected which leads to abnormal UE release as well. In both cases despite the cell serving the UEs did its best from the point of view the most robust MCSs and thus maximum possible resources used, maximum UE transmit power and using other possible techniques (like HO, redirection….) it was not possible to keep the UEs active in the cell with guaranted QoS simply because the cell did not have the needed capacity (features) to do so.

For operator it is therefore very important to monitor duration the requested quality of service cannot be achieved.

4.4 Add new measurement for duration the Requested Quality of Service Cannot be Achieved in the Cell in 28.552
Time Period the Requested Quality of Service Cannot be Achieved in the Cell

a)
This measurement provides time period the requested QoS cannot be achieved in the cell. The measurement is split into subcounters per QoS flow identifier (QFI). Concerning operator specific QFIs their definition is vendor specific.
b)
CC

c)
This measurement is obtained by summing up the pre-defined sampling intervals during which the requested QoS cannot be achieved in the cell and reporting accumulated value at the end of measurement period. To consider the sampling interval with the requested QoS cannot be achieved the Key performance indicators according to chapter 6.3 in the 3GPP TS 28.554 related to RAN UE Throughput and Downlink latency in gNB-DU shall be higher than a threshold configurable by operator.. The number of samples during one measurement period is provided by the operator.
d)
Each measurement is an integer value (Unit: ms).
e)
The measurement name has the form Cell.ReqQoSNotAchieved.QFI
where QFI identifies the QoS Flow Identifier.

f)
NRCellDU, NRCellCU
g)
Valid for packet switched traffic.

h)
5GS

i) The measurement can be executed with grouping of couple of QFIs to a common monitoring to distinguish between voice and data services.


The KPIs are used as a reference on how to evaluate the quality of provided services to end user in observed cell. They shall be obtained directly in the eNB as internal measurements at the end of each sampling period.
