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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TS 28.552 Management and orchestration of networks; 5G performance measurements and assurance data.

3
Rationale
The draft TS 28.552 needs to do clean-up to make TS ready for approval, including:
- adding the missing family name;
- correcting the measured object errors, including removing the measured object for ng-eNB since the trigger points were only for gNB;
- fixing the formative issues;

- fixing the measurement name issues.

4
Detailed proposal

	1st change


It is proposed to make the following changes to draft TS 28.552 [1]

3.4
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration.

The list of families currently used in the present document is as follows:

-
DRB (measurements related to Data Radio Bearer)
-
RRC (measurements related to Radio Resource Control)
-
UECNTX (measurements related to UE Context)
-
RRU (measurements related to Radio Resource Utilization)
-
RM (measurements related to Registration Management)

-
SM (measurements related to Session Management)
-
GTP (measurements related to GTP Management)

-
IP (measurements related to IP Management)
	Next change


5.1
Performance measurements and assurance data for gNB

5.1.1
Performance measurements and assurance data for gNB-CU

5.1.1.1
Packet Loss Rate

5.1.1.1.1
UL Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the air interface or on the F1-U for the 3-split scenario in the uplink. Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered. The measurement is optionally split into subcounters per 5QI.

b) SI

c) This measurement is obtained as: 1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for 5QI.


a) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional 5QI level measurements is performed, the measurements are equal to the number of 5QIs. 
b) The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.5QI where 5QI identifies the target quality 5QI.

c) GNBCUUPFunction
d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
5.1.1.1.2
UL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the uplink. The measurement is optionally split into subcounters per 5QI.

b) SI

c) This measurement is obtained as: 1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for 5QI.


a) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the measurements are equal to the number of 5QIs.

b) The measurement name has the form DRB.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.5QI where 5QI identifies the target 5QI.

c) GNBCUUPFunction
d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
5.1.1.2
Packet Drop Rate

5.1.1.2.1
DL Packet Drop Rate

a) This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per 5QI.

Note that this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.

a) SI 

b) This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the F1-U or Xn-U or X2-U interface, of a data radio bearer, that are discarded in the PDCP layer, divided by Number of DL packets for data radio bearers that has entered PDCP upper SAP. Separate counters are optionally maintained for 5QI.


a) Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the measurements are equal to the number of 5QIs. 
b) The measurement name has the form DRB.PdcpPacketDropRateDl or optionally DRB.PdcpPacketDropRateDl.5QI 
where 5QI identifies the target 5QI.

c) GNBCUUPFunction
d) Valid for packet switched traffic 

e) 5GS
i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.1.1.3
Packet Delay
5.1.1.3.1
Average delay DL in CU-UP

a) This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink within the gNB-CU-UP, for all PDCP packets. The measurement is optionally split into subcounters per 5QI].

b) DER (n=1)

c) This measurement is obtained as: sum of (time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination) divided by total number of PDCP SDUs arriving at NG-U ingress IP termination. Separate counters are optionally maintained for each 5QI.

d) Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

e) The measurement name has the form DRB.PdcpSduDelayDl or optionally DRB.PdcpSduDelayDl.5QI where 5QI identifies the target 5QI. 

f) GNBCUUPFunction
g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.1.1.3.2
Average delay on F1-U

a) This measurement provides the average (arithmetic mean) GTP packet delay on the F1-U interface. The measurement is optionally split into subcounters per 5QI.

a) DER (n=1)

b) This measurement is obtained as: the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. Separate counters are optionally maintained for each 5QI.

c) Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

d) The measurement name has the form DRB.PdcpF1Delay or optionally DRB.PdcpF1Delay.5QI where 5QI identifies the target 5QI.
e) GNBCUUPFunction
f) Valid for packet switched traffic

g) 5GS

h) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.1.1.4
RRC connection number
5.1.1.4.1
Mean number of RRC Connections
a) This measurement provides the mean number of users in RRC connected mode during each granularity period.

b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the arithmetic mean.
d) A single integer value.

e) RRC.ConnMean

f) NRCellCU 
g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period, for both 2 split and 3 split gNB scenarios.
5.1.1.4.2
Max number of RRC Connections

a) This measurement provides the maximum number of users in RRC connected mode during each granularity period.

b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of users in RRC connected mode for each NR cell and then taking the maximum.
d) A single integer value.

e) RRC.ConnMax

f) NRCellCU

g) Valid for packet switched traffic

a) 5GS
b) One usage of this measurement is for monitoring the number of RRC connections in connected mode during the granularity period, for both 2 split and 3 split gNB scenarios.
5.1.1.5
Number of UE Context Release Requests (gNB-CU initiated) 

a)
This measurement provides the number of UE CONTEXT RELEASE initiated by gNB-CU for each release cause.

b) 
SI

c)
Transmission of an UE CONTEXT RELEASE COMMAND message initiated by gNB-CU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in TS 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-CU. 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 UECNTX.RelCmd.Cause where Cause identifies the release cause.

f)
GNBCUCPFunction

g)
Valid for packet switched traffic 

h)
5GS
5.1.2
Performance measurements and assurance data for gNB-DU

5.1.2.1
Packet Loss Rate
5.1.2.1.1
DL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the downlink. The measurement is optionally split into subcounters per 5QI.

b) SI

c) This measurement is obtained as: 1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. Separate counters are optionally maintained for 5QI. 


a) Each measurement is an integer value representing the loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the measurements are equal to the number of 5QIs. 

b) The measurement name has the form DRB.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.5QI where 5QI identifies the target 5QI.

c) NRCellDU
d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality), in a 3-split gNB scenario.
5.1.2.2
Packet Drop Rate
5.1.2.2.1
DL Packet Drop Rate

a) This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to congestion, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per 5QI.

b) SI

c) This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer, that are discarded in the gNB-DU divided by Number of DL packets for data radio bearers that were received from gNB-CU-UP. Separate counters are optionally maintained for 5QI.


a) Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the measurements are equal to the number of 5QIs. 

b) The measurement name has the form DRB.RlcPacketDropRateDl or optionally DRB.RlcPacketDropRateDl.5QI 
where 5QI identifies the target quality of service class.

c) NRCellDU
d) Valid for packet switched traffic 

e) 5GS
i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.

5.1.2.3
Packet Delay
5.1.2.3.1
Average delay DL in gNB-DU

a) This measurement provides the average (arithmetic mean) RLC SDU delay on the downlink within the gNB-DU, for all RLC packets. The measurement is optionally split into subcounters per 5QI.

b) DER (n=1)

c) This measurement is obtained as: sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. Separate counters are optionally maintained for each 5QI. Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

d) The measurement name has the form DRB.RlcSduDelayDl or optionally DRB.RlcSduDelayDl.5QI where 5QI identifies the target 5QI.

e) NRCellDU
f) Valid for packet switched traffic

g) 5GS
h) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.1.2.3.2
Average delay DL air-interface

a) This measurement provides the average (arithmetic mean) time it takes to get a response back on a HARQ transmission in the downlink direction. The measurement is optionally split into subcounters per 5QI.

b) DER (n=1)

c) This measurement is obtained as: sum of (time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information, minus time when the last part of the same packet was transmitted over the air) divided by total number of RLC SDUs arriving at MAC lower SAP. Separate counters are optionally maintained for each 5QI.

a) Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs.

a) The measurement name has the form DRB.AirIfDelayDl or optionally DRB. AirIfDelayDl.5QI, where 5QI identifies the target 5QI.

b) NRCellDU
c) Valid for packet switched traffic

d) 5GS
e) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a 3-split gNB scenario.
5.1.2.4
IP Latency measurements
5.1.2.4.1
IP Latency in DL

a) This measurement provides the average IP Latency in DL (arithmetic mean) within the gNB-DU, when there is no other prior data to be transmitted to the same UE in the gNB-DU. The measurement is optionally split into subcounters per 5QI.

b) DER (n=1)

c) This measurement is obtained as: sum of (time when the first piece of an RLC SDU transmitted on the air interface, minus time of arrival of the same packet at the RLC ingress F1-U termination, for IP packets arriving when there is no other prior data to be transmitted to the same UE in the gNB-DU) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination when there is no other prior data to be transmitted to the same UE in the gNB-DU. Separate counters are optionally maintained for each 5QI.

d) Each measurement is an integer representing the average latency in microseconds. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of supported 5QIs. 

e) The measurement name has the form DRB.RlcSduLatencyDl or optionally DRB.RlcSduLatencyDl.5QI where 5QI identifies the target 5QI
f) NRCellDU
g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality) in a split gNB scenario.
5.1.2.5
UE Context Release (gNB-DU initiated)
5.1.2.5.1
UE Context Release Request (gNB-DU initiated) 

a)
This measurement provides the number of UE CONTEXT Release initiated by gNB-DU for each release cause.

b)
GAUGE
c)
Transmission of an UE CONTEXT RELEASE REQUEST message initiated by gNB-DU. Each release request is to be added to the relevant cause measurement. The possible causes are defined in TS 38.473 [6]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by gNB-DU. 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 UECNTX.RelReq.Cause
where Cause identifies the release cause.
f)
NRCellDU
g)
Valid for packet switched traffic 

h)
5GS
5.1.2.6
Radio resource utilization
5.1.2.6.1
DL Total PRB Usage

a) This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.

b) SI 
c) This measurement is obtained as: 
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is the DL total PRB usage, which is percentage of PRBs used, averaged during time period 
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is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included; 
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is total number of PRBs available for DL traffic transmission during time period 
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; and 
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is the time period during which the measurement is performed.
d) A single integer value from 0 to 100.

e) RRU.PrbTotDl
f) NRCellDU 

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for monitoring the load of the radio physical layer, for both 2 split and 3 split gNB scenarios.
5.1.2.6.2
UL Total PRB Usage

a) This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose.

b) SI

c) This measurement is obtained as: 
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is the UL total PRB usage, which is percentage of PRBs used, averaged during time period 
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is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included; 
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is total number of PRBs available for UL traffic transmission during time period 
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is the time period during which the measurement is performed
d) A single integer value from 0 to 100.

e) RRU.PrbTotUl
f) NRCellDU

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for monitoring the load of the radio physical layer, for both 2 split and 3 split gNB scenarios.
5.1.2.6.3
Distribution of DL Total PRB Usage

a) This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the downlink in different ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.

b) CC
c) Each measurement sample is obtained as: [image: image16.png]M1[n]
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 is total PRB usage at sample n for DL, which is a percentage of PRBs used, averaged during time period tn with value range: 0-100%; [image: image20.png]M1[n]



 is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included;[image: image22.png]P(n)



is the total number of PRBs available for DL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.

Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period T.

Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
a) A set of integers. Each representing the (integer) number of samples with a DL total PRB percentage usage in the range represented by that bin.

b) RRU.PrbTotDlDist.BinX
where BinX indicates the distribution of DL PRB Usage for all traffic.
c) NRCellDU
d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for monitoring the load of the radio physical layer, for both 2 split and 3 split gNB scenarios.
5.1.2.6.4
Distribution of UL Total PRB Usage

a) This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink in different usage ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the uplink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.

b) CC
c) Each measurement sample is obtained as: [image: image24.png]M1[n]
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, where[image: image26.png]M[n]



 is total PRB usage at sample n for UL, which is a percentage of PRBs used, averaged during time period tn with value range: 0-100%; [image: image28.png]M1[n]



 is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included;[image: image30.png]P(n)



is the total number of PRBs available for UL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.


Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period T.


Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
a) A set of integers, each representing the (integer) number of samples with a UL PRB percentage usage in the range represented by that bin.

b) RRU.PrbTotUlDist.BinX
where BinX indicates the distribution of UL PRB Usage for all traffic.
c) NRCellDU

d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for monitoring the load of the radio physical layer, for both 2 split and 3 split gNB scenarios.
5.1.2.7
UE throughput



5.1.2.7.1
Average DL UE throughput in gNB

a) This measurement provides the average UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple SLOTs. The UE data volume refers to the total volume scheduled for each UE regardless if using primary- or supplemental aggregated carriers. The measurement is optionally split into subcounters per 5QI.

b) DER(N=1)
c) This measurement is obtained according to the following formula based on the "ThpVolDl" and "ThpTimeDl" defined below. It is optionally split into subcounters for each 5QI. 
d) 
[image: image31.wmf]]

/

[

  

0

   

0,

ThpTimeDl

 

If

]

/

[

 

x1000

ThpTimeDl

ThpVolDl

   

0,

ThpTimeDl

s

kbits

s

kbits

If

UEs

UEs

UEs

UEs

=

>

å

å

å

å

å

å

å

å


For small data bursts, where all buffered data is included in one initial HARQ transmission, 
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	ThpTimeDl
	The time to transmit a data burst excluding the data transmitted in the SLOT when the buffer is emptied. A sample of "ThpTimeUl" for each time the DL buffer for one DataRadioBearer (DRB) is emptied.
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	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the MAC SDU available for transmission for the particular DRB was successfully transmitted, as acknowledged by the UE. 
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	The point in time when the first transmission begins after a MAC SDU becomes available for transmission, where previously no MAC SDUs were available for transmission for the particular DRB.

	
[image: image36.wmf]ThpVolDl


	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on MAC SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for one DRB during a sample of ThpTimeDl. (It shall exclude the volume of the last piece of data emptying the buffer).


e) Each measurement is a real value representing the throughput in kbits per second. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

f) The measurement name has the form DRB.UEThpDl, or optionally 
DRB.UEThpDl.5QI, where 5QI identifies the target 5QI.

g) NRCellDU 

h) Valid for packet switched traffic

i) 5GS

j) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).

5.1.2.7.2
Distribution of DL UE throughput in gNB

a) This measurement provides the distribution of the UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple SLOTs. The UE data volume refers to the total volume scheduled for each UE regardless if using primary- or supplemental aggregated carriers.

b) CC

c) Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn: 
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For small data bursts, where all buffered data is included in one initial HARQ transmission, 
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	ThpTimeDl
	The time to transmit a data burst excluding the data transmitted in the SLOT when the buffer is emptied. A sample of "ThpTimeUl" for each time the DL buffer for one DataRadioBearer (DRB) is emptied.

	
[image: image40.wmf]1

T


	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the MAC SDU available for transmission for the particular DRB was successfully transmitted, as acknowledged by the UE. 
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	The point in time when the first transmission begins after a MAC SDU becomes available for transmission, where previously no MAC SDUs were available for transmission for the particular DRB.
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	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on MAC SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for one DRB during a sample of ThpTimeDl. (It shall exclude the volume of the last piece of data emptying the buffer).


Alternatively, for small data bursts, that are successfully transmitted in any given SLOT (i.e. the requirement that data bursts need to span across several SLOTs excluding transmission of the last piece of the data in a data burst does not apply). where all buffered data is included in one initial HARQ transmission, fraction of the SLOT time ([image: image43.png]ThpTimeDL)



 may be counted and obtained by the formula:
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	SLOT
	Duration of the SLOT

	TBVol
	Volume of the TB related to one SLOT burst

	PaddingVol
	Volume of padding bits added into Transport Block related to one SLOT burst.


For each measurement sample, the bin corresponding to the DL throughput experienced by the UE is incremented by one.
d) A set of integers, each representing the (integer) number of samples with a DL UE throughput in the range represented by that bin. 

e) The measurement name has the form 
DRB.UEThpDlDist.BinX where BinX represents the bin.

Note: 
Number of bins and the range for each bin is left to implementation

f) NRCellDU 

g) Valid for packet switched traffic

h) 5GS

i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
5.1.2.7.3
Average UL UE throughput in gNB

a) This measurement provides the average UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple SLOTs. The UE data volume refers to the total volume scheduled for each UE regardless if using primary- or supplemental aggregated carriers. The measurement is optionally split into subcounters per 5QI.

b) DER(N=1)
c) This measurement is obtained according to the following formula based on the "ThpVolUl" and "ThpTimeUl" defined below. It is optionally split into subcounters for each 5QI. 
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For small data bursts, where all buffered data is included in one initial HARQ transmission 
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	ThpTimeUl
	The time to transmit a data burst excluding the data transmitted in the SLOT when the buffer is emptied. A sample of "ThpTimeUl" for each time the UL buffer for one DataRadioBearer (DRB) is emptied.
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	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular DRB 
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	The point in time when transmission is started for the first data in data burst for a particular DRB.

	
[image: image51.wmf]ThpVolUl


	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolUl is the data volume counted on MAC SDU level in kbits received in UL for one DRB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).


a) Each measurement is a real value representing the throughput in kbits per second. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs.

b) The measurement name has the form 
DRB.UEThpUl, or optionally 
DRB.UEThpUl.5QI, where 5QI identifies the target quality of service class.

c) NRCellDU 

d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
5.1.2.7.4
Distribution of UL UE throughput in gNB

a) This measurement provides the distribution of the UE throughput in uplink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple SLOTs. The UE data volume refers to the total volume scheduled for each UE regardless if using primary- or supplemental aggregated carriers.

b) CC
c) Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn: 
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For small data bursts, where all buffered data is included in one initial HARQ transmission 
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	ThpTimeUl
	The time to transmit a data burst excluding the data transmitted in the SLOT when the buffer is emptied. A sample of "ThpTimeUl" for each time the UL buffer for one DataRadioBearer (DRB) is emptied.

	T1
	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular DRB 

	T2
	The point in time when transmission is started for the first data in data burst for a particular DRB.

	ThpVolUL
	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolUl is the data volume counted on MAC SDU level in kbits received in UL for one DRB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).



Alternatively, for small data bursts, that are successfully transmitted in any given SLOT (i.e. the requirement that data bursts need to span across several SLOTs excluding transmission of the last piece of the data in a data burst does not apply). where all buffered data is included in one initial HARQ transmission, fraction of the SLOT time ([image: image56.png]ThpTimeUL)



 may be counted and obtained by the formula:
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	SLOT
	Duration of the SLOT

	TBVol
	Volume of the TB related to one SLOT burst

	PaddingVol
	Volume of padding bits added into Transport Block related to one SLOT burst.



For each measurement sample, the bin corresponding to the UL throughput experienced by the UE is incremented by one.
d) A set of integers, each representing the (integer) number of samples with a UL UE throughput in the range represented by that bin. 

e) The measurement name has the form 
DRB.UEThpUlDist.BinX where BinX represents the bin.

Note: Number of bins and the range for each bin is left to implementation

f) NRCellDU 

g) Valid for packet switched traffic

h) 5GS
i) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
5.1.2.7.5
Volume of unrestricted DL UE data in gNB

a) This measurement provides the percentage of DL data volume for UEs in the cell that is classified as unrestricted, i.e. when the volume is so low that all data can be transferred in one SLOT and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using anchor cell or supplemental aggregated carriers. The measurement is optionally split into subcounters per 5QI.

b) SI
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	ThpUnresVolDl
	The volume of a data burst that is transmitted in the SLOT when the buffer is emptied (which could be the only SLOT needed to transmit the data burst) and not included in the UE throughput measurement. A sample for ThpUnresVolDl is the data volume counted on MAC SDU level in kbits sent in DL for one DRB.

	ThpVolDl
	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolDl is the data volume counted on MAC SDU level in kbits sent in DL for one DRB. 


a) Each measurement is a single integer value from 0 to 100. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

b) The measurement name has the form 
DRB.UEUnresVolDl or optionally DRB.UEUnresVolDl.5QI, where 5QI identifies the target quality of service class.

c) NRCellDU 
d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
5.1.2.7.6
Volume of unrestricted UL UE data in gNB

a) This measurement provides the percentage of UL data volume for UEs in the cell that is classified as unrestricted, i.e. when the volume is so low that all data can be transferred in one SLOT and no UE throughput sample could be calculated. The UE data volume refers to the total volume scheduled for each UE regardless if using anchor cell or supplemental aggregated carriers. The measurement is optionally split into subcounters per 5QI.

b) SI
 SHAPE  \* MERGEFORMAT 



	ThpUnresVolUl
	The volume of a data burst that is transmitted in the SLOT when the buffer is emptied (which could be the only SLOT needed to transmit the data burst) and not included in the UE throughput measurement. A sample for ThpUnresVolUl is the data volume counted on MAC SDU level in kbits received in UL for one DRB.

	ThpVolUl
	The volume of a data burst, excluding the data transmitted in the SLOT when the buffer is emptied. A sample for ThpVolUl is the data volume counted on MAC SDU level in kbits received in UL for one DRB. 


a) Each measurement is a single integer value from 0 to 100. The number of measurements is equal to one. If the optional 5QI level measurement is performed, the number of measurements is equal to the number of 5QIs. 

b) The measurement name has the form 
DRB.UEUnresVolUl or optionally 
DRB.UEUnresVolUl.5QI, where 5QI identifies the target quality of service class.

c) NRCellDU

d) Valid for packet switched traffic

e) 5GS
f) One usage of this measurement is for performance assurance within integrity area (user plane connection quality).



	Next change


5.2.1
Registered subscribers measurement 

5.2.1.1
Mean number of registered subscribers
a)
This measurement provides the mean number of registered state subscribers per AMF

b)
GAUGE

c)
This measurement is obtained by sampling at a pre-defined interval the number of registered subscribers in an AMF and then taking the arithmetic mean. The measurement can be split into subcounters per NSI identifier (S-NSSAI).

d)
A single integer value

e)
RM.RegisteredSubNbrMean.SNSSAI

Where SNSSAI identifies the NSI
f)
AMFFunction

g)
Valid for packet switching

h)
5GS

5.2.1.2
Maximum number of registered subscribers
a)
This measurement provides the maximum number of registered state subscribers per AMF

b)
GAUGE

a) c)
 This measurement is obtained by sampling at a pre-defined interval the number of registered subscribers in an AMF and then taking the maximum. The measurement can be split into subcounters per NSI identifier (S-NSSAI).
d)
A single integer value

e)
RM.RegisteredSubNbrMax.SNSSAI

Where SNSSAI identifies the NSI
f)
AMFFunction

g)
Valid for packet switching

h)
5GS
	Next change


5.3.1
Session Management

5.3.1.1
Number of PDU sessions(Mean)
a) This measurement provides the mean number of PDU sessions. 
b) SI
c) The measurement is obtained by sampling at a pre-defined interval, the number of PDU sessions established by SMF, and then taking the arithmetic mean. The measurement is optionally split into subcounters per NSI identifier (S-NSSAI).
d) A single integer value
e) SM.SessionNbrMean.SNSSAI
Where SNSSAI identifies the NSI
f) SMFFunction
g) Valid for packet switched traffic
h) 5GS


5.3.1.2
Number of PDU sessions (Maximum)
a) This measurement provides the max number of PDU sessions.

b) SI

c) The measurement is obtained by sampling at a pre-defined interval, the number of PDU sessions established by SMF, and then selecting the maximum value. The measurement is optionally split into subcounters per NSI identifier (S-NSSAI).

d) A single integer value

e) SM.SessionNbrMax.SNSSAI
Where SNSSAI identifies the NSI
f) SMFFunction

g) Valid for packet switched traffic

h) 5GS


	Next change


5.4.2
N6 related measurements
5.4.2.1
N6 incoming link usage
a) This measurement provides the PDU-layer incoming link usage of N6 interface.

b) CC
c) See clause 2.3.4 for IP packet. Definition: IP-type-P (broad spectrum of packet types) Link Usage in IETF RFC 5136 [5].

    NOTE:
 How to measure the unstructured data type is not specified in the present document.

d) Each measurement is an integer value.

e) IP.N6IncLinkUsage.N6RP
where N6RP identifies the N6 reference point of this UPF, the format of N6RP is vendor specific.
f) EP_N6
g) Valid for packet switched traffic.
h) 5GS

5.4.2.2
N6 outgoing link usage
a) This measurement provides the PDU-layer outcoming link usage of N6 interface.

b) CC
c) See clause 2.3.4 for IP packet. Definition: IP-type-P (broad spectrum of packet types) Link Usage in IETF RFC 5136 [5].

    NOTE: How to measure the unstructured data type is not specified in the present document.

d) Each measurement is an integer value.

e) IP.N6OutLinkUsage.N6RP
where N6RP identifies the N6 reference point of this UPF, the format of N6RP is vendor specific.
f) EP_N6
g) Valid for packet switched traffic.
h) 5GS
	End of changes
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