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1
Decision/action requested

Discuss and approve on the text proposal.
2
References

[1]
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3
Rationale

This contribution proposes the PM measurements and the use cases releated to WLAN MAC protocol to [1].
4
Detailed proposal
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4
Measurements related to WLAN

4.x
Measurements related to CSMA/CA protocol
4.x.1
Number of successful RTS response
a) This measurement provides the number of CTS (Clear to Send) that is received in response to an RTS (Request to Send) at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading dot11RTSSuccessCount (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 dot11RTSSuccessCount may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) MAC.SuccRtsWlanAP
f) TBD
g) Valid for packet switching.

h) Combined
Note: Measurement object class will be defined when the WLAN NRM is created
4.x.2
Number of failed RTS response
a) This measurement provides the number of CTS that is not received in response to an RTS at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading dot11RTSFailureCount (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 dot11RTSFailureCount may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) MAC.FailRtsWlanAP
f) TBD
g) Valid for packet switching.

h) Combined
Note: Measurement object class will be defined when the WLAN NRM is created
4.x.3
Number of failed ACK response
a) This measurement provides the number of ACK (Acknowledgement) that is not received after transmitting the data at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading dot11ACKFailureCount (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 dot11ACKFailureCount may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) MAC.FailAckWlanAP
f) TBD
g) Valid for packet switching.

h) Combined
Note: Measurement object class will be defined when the WLAN NRM is created
4.y
Measurements related to WLAN data packets
4.y.1
Number of successful MPDU receiption
a) This measurement provides the number of incoming MPDU (MAC Protocol Data Unit) that are successfully received at the WLAN AP.

b) CC.

c) 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,
d) A single integer value.
e) MAC. successMpduWlanAP
f) TBD
g) Valid for packet switching.

h) Combined
Note: Measurement object class will be defined when the WLAN NRM is created
4.y.2
Number of failed MPDU reception
a) This measurement provides the number of MPDU that is received with FCS (Frame Check Sum) error at the WLAN AP.

b) CC.

c) The EM entity collects the measurement by first reading dot11FCSErrorCount (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 dot11FCSErrorCount may have wrapped around or reset to zero during the granularity period,
d) A single integer value.
e) MAC.failedMpduWlanAP
f) TBD
g) Valid for packet switching.

h) Combined
Note: Measurement object class will be defined when the WLAN NRM is created
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Annex A (informative):
Use cases for performance measurements definition

A.x
Use case for CSMA/CA protocol related measurements
CSMA/CA (Carrier sense multiple access with collision avoidance) is a technology used in WLAN AP to enable multiple UEs to access a common wireless carrier without conflict. CSMA/CA protocol related measurements count the number of successful RTS / CTS responses, failed RTS /CTS responses, and failed ACK responses that are tied closely to the WLAN performance. For example, higher percentage of RTS failure rate (i.e. the number of failed RTS response / (the number of failed RTS response + the number of successful RTS response) may indicate higher number of conflicts among AP and UEs that prevent the UE from responding with CTS. Failed ACK responses indicate that AP has received CTS to send the data packet, but the UE cannon received data packet successfully. Therefore, higher percentage rate of ACK failure rate (i.e. the number of failed ACK responses / (the number of failed ACK responses + the number of successful ACK responses) may indicate higher number of data packets being corrupted or lost, due to reasons, such as interferences, signal fadding … etc. So, both higher percentage of RTS and ACK failure rates may indicate to operators why the users are suffering from poor WLAN performance.  
A.y


Use case for WLAN data packets related measurement
WLAN data packets related measurements include the number of successful MPDU receiption, and the number of failed MPDU receiption that can be used to calculate WLAN Packet Error Rate (PER). WLAN PER may indicate to operators the performance of a WLAN AP. For example, higher WLAN packet error rate may imply poor WLAN performance.
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