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Decision/action requested

Discuss and approve on the text proposal.
2
References
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3
Rationale

This contribution proposes the data volume and UE association PM measurements and the use cases releated to the PM measurements to [1].
4
Detailed proposal
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4
Measurements related to WLAN
4.1
Measurements related to WLAN AP data volume
4.1.1
Number of incoming IP packets received at WLAN AP
a) This measurement provides the number of incoming IP packets that are received at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading ifHCInUcastPkts (IF-MIB [6]) at the beginning and the end of each granularity period, and then calculating the difference between these two readings.

Note: 
It should take into consideration that ifHCInUcastPkts may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) IP.InPacketWlanAP
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.1.2
Number of outgoing IP packets transmitted by WLAN AP
a) This measurement provides the number of outgoing IP packets that are transmitted by the WLAN AP.
b) CC.

c) The EM entity collects the measurement by first reading ifHCOutUcastPkts (IF-MIB [6]) at the beginning and the end of each granularity period, and then calculating the difference between these two readings.

Note: 
It should take into consideration that ifHCOutnUcastPkts may have wrapped around or reset to zero during the granularity period,
d) A single integer value.

e) IP.OutPacketWlanAP
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.1.3
Number of octets of incoming IP packets received at WLAN AP
a) This measurement provides the number octets of incoming IP packets that are received at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading ifHCInOctets (IF-MIB [6]) at the beginning and the end of each granularity period, and then calculating the difference between these two readings.
Note: 
It should take into consideration that ifHCInOctets may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) IP.InOctetWlanAP
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.1.4
Number of octets of outgoing IP packets transmitted by WLAN AP
a) This measurement provides the number octets of outgoing IP packets that are transmitted by the WLAN AP.
b) CC.

c) The EM entity collects the measurement by first reading ifHCOutOctets (IF-MIB [6]) at the beginning and end of each granularity period, and then calculating the difference between these two readings.
Note: 
It should take into consideration that ifHCOutOctets may have wrapped around or reset to zero during the granularity period,
d) A single integer value.

e) IP.OutOctetWlanAP
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.1.5
Number of incoming MPDU received at WLAN AP
i) This measurement provides the number of incoming MPDU (MAC Protocol Data Unit) that are successfully received at the WLAN AP.

j) CC.

k) The EM entity collects the measurement by first reading dot11ReceivedFragmentCount (IEEE802dot11-MIB [5]) at the beginning and the end of each granularity period, and then calculating the difference between these two readings.

Note: 
It should take into consideration that dot11ReceivedFragmentCount may have wrapped around or reset to zero during the granularity period,
l) A single integer value.
m) MAC.InMpduWlanAP
n) WLANManagementFunction
o) Valid for packet switching.

p) Combined
4.1.6
Number of outgoing MPDU transmitted by WLAN AP
i) This measurement provides the number of outgoing MPDU that are successfully transmitted (i.e. acknowledged) by the WLAN AP.
j) CC.

k) The EM entity collects the measurement by first reading dot11TransmittedFragmentCount (IEEE802dot11-MIB [5]) at the beginning and the end of each granularity period, and then calculating the difference between these two readings.

Note: 
It should take into consideration that dot11TransmittedFragmentCount may have wrapped around or reset to zero during the granularity period,
l) A single integer value.

m) MAC.InMpduWlanAP
n) WLANManagementFunction
o) Valid for packet switching.

p) Combined
4.2
Measurements related to UE association
4.2.1
Mean number of associated UE
a) This measurement provides the mean number of UEs that are associated with a WLAN AP.

b) SI.

c) The EM entity collects the measurement by first sampling at a pre-defined interval dot11AssociatedStationCount (IEEE802dot11-MIB [5]) that represents the number of associated UE in a WLAN AP, and then calculating the arithmetic mean of all samples at the end of the granularity period to compute the mean numner of associated UE.
d) A single integer value.
e) UE.AssociatedUeNumMean
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.1.2
Maximum number of associated UE
a) This measurement provides the maximum number of UEs that are associated with a WLAN AP.

b) SI.

c) The EM entity collects the measurement by first sampling at a pre-defined interval dot11AssociatedStationCount (IEEE802dot11-MIB [5]) that represents the number of associated UE in a WLAN AP, and then selecting the maximum value from all samples at the end of the granularity period to represent the maximum number of associated UE.
d) A single integer value.
e) UE.AssociatedUeNumMax
f) WLANManagementFunction
g) Valid for packet switching.

h) Combined
4.2.3
Mean number of failed association or reassociation
a) This measurement provides the mean number of association or reassociation request that is denied because the WLAN AP has insufficient bandwidth to handle the additional UE.

b) SI.

c) The EM entity collects the measurement by first sampling at a pre-defined interval dot11DeniedAssociationCounterDueToBSSLoad (IEEE802dot11-MIB [5]) and then calculating the arithmetic mean of all samples at the end of the granularity period to compute the mean numner of of association or reassociation request that is denied.
d) A single integer value.
e) MAC.FailAssocUeMean
f) WLANManagementFunction
g) Valid for packet switching.
i) Combined
4.2.4
Maximum number of failed association or reassociation
h) This measurement provides the maximum number of association or reassociation request that is denied because the WLAN AP has insufficient bandwidth to handle the additional UE.

i) SI.

j) The EM entity collects the measurement by first sampling at a pre-defined interval dot11DeniedAssociationCounterDueToBSSLoad (IEEE802dot11-MIB [5]) and then selecting the maximum value from all samples at the end of the granularity period to represent the maximum number of association or reassociation request that is denied.
k) A single integer value.
l) MAC.FailAssocUeMax
m) WLANManagementFunction
n) Valid for packet switching.
o) Combined
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Annex A (informative):
Use cases for performance measurements definition

A.1
Use case for WLAN AP data volume related measurements
WLAN AP data volume related measurements are used to measure data volume on the WLAN air interface, including incoming and outgoing data packets and octets at MAC or IP layer. The measurements provides indication on how much UE traffic have been carried over the WLAN. If the data volume measurements are too low, it may indicate potential problems exist at an AP to prevent UEs from transmitting or receiving the data. If the data volume measurements are too high, it may signal the hot spot areas where additional WLAN AP may need to be deployed.
A.2


Use case for UE association related measurements
An UE is associated with a WLAN AP, when the UE passed the authentication process, and is able to gain full access to the WLAN. Association allows the WLAN AP to record each mobile device so that frames may be received from an UE or sent to an UE. The UE association related measurements may provide statistics of average or maximum number of UE being associated with a WLAN AP. The measurement may count the number of association or reassociation request rejected due to insufficient bandwidth at the WLAN AP. These measurements may indicate the performance as well as potential issues of a WLAN AP. For example, if a WLAN AP has lower mean number of associated UE, but higher mean number of association or reassociation rejection, it may indicate an issue in the association and re-association function in a WLAN AP. 
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