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1. Introduction
In previous meetings, there were several proposals for exchanging service performance information between 3GPP and WLAN in order to achieve coordinated user service experience. In this paper, the details of service performance information will be analyzed.
2. Discussions
In [1], it proposed to consider such UE service experience parameters as average data rate, packet error rate, transmission delay and interruption interval during the traffic steering procedure, and add these parameters into an UE service experience parameter group to be exchanged between 3GPP and WLAN. Such proposal has reference in both LTE and WLAN specifications.
2.1 Service performance measurement in LTE

In [2], it has defined the measurements performed by Layer 2 of E-UTRAN in order to support E-UTRA radio link operations, radio resource management (RRM), network operations and maintenance (OAM), and self-organising networks (SON). Some kinds of measurements are relevant to service performance and user experience, such as IP throughput, Packet Discard Rate. The description of these measurements is listed in the following text.
Scheduled IP Throughput in DL: Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP. 
This measurement is obtained by the following formula for a measurement period: 
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Scheduled IP Throughput in UL: eNB estimate of the throughput of PDCP SDU bits in uplink for packet sizes or data bursts (where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero) that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP. 

This measurement is obtained by the following formula for a measurement period:
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There also have Scheduled IP Throughput in UL/DL for MDT similar with the above measurements. Those two measurements are performed per RAB per UE, and also per UE.
Packet Discard Rate in the DL per QCI: This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:
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	Packet Discard Rate in the DL per QCI, averaged during time period 
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. Unit: number of discarded packets per received packets * 106, Integer. 
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	Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
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 , that are discarded during time period 
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 in the PDCP, RLC or MAC layers due to reasons other than hand-over.
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	Number of DL packets of bearer with QCI = 
[image: image10.wmf]qci

 that has entered PDCP upper SAP during time period 
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	Time Period during which the measurement is performed, Unit: minutes


Packet Uu Loss Rate in the DL per QCI: This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  
Detailed Definition:
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	Packet Uu Loss Rate in the DL per QCI. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of DL packets, of a data radio bearer with QCI = 
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, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period 
[image: image17.wmf]T

 that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Number of DL packets, of a data radio bearer with QCI = 
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, which has been transmitted over the air and positively acknowledged during time period 
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. 
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	Time Period during which the measurement is performed, Unit: minutes


Packet Loss Rate in the UL per QCI: This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. Reference point is the PDCP upper SAP. The measurement is done separately per QCI. 

Detailed Definition:
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	Packet Loss Rate in the UL per QCI. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer with QCI = 
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during time period 
[image: image26.wmf]T

. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer with QCI = 
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, starting from the sequence number  of the first packet delivered by PDCP upper SAP to higher layers until the sequence number of the last packet during time period 
[image: image29.wmf]T

.  
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	Time Period during which the measurement is performed, Unit: minutes.  


Packet Delay in the DL per QCI: Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per QCI. 

Detailed Definition:
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	Packet Delay in the DL per QCI, averaged during time period 
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. Unit: Integer ms.
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	The point in time when PDCP SDU 
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 arrives. 
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	The point in time when the last piece of PDCP SDU i was received by the UE according to received HARQ feedback information. 
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	A PDCP SDU that arrives at the PDCP upper SAP during time period 
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. PDCP SDU for which HARQ acknowledgement is not received for all parts shall not be included in the calculation. 
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	Total number of PDCP SDUs 
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	Time Period during which the measurement is performed


2.2 Service performance measurement in WLAN
In WLAN specification [3], there are also service quality measurements performed by the MAC layer for the Traffic Streams with QoS requirements for QoS STAs. There are some examples as following:
The Transmitted MSDU Count: The number of MSDUs (MAC service data units) for the TC or the TS specified by the TID that were successfully transmitted.
The MSDU Discarded Count: The number of MSDUs for the TC or the TS specified by the TID that were discarded due either to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit (as appropriate), or due to the MSDU lifetime having been reached.

The MSDU Failed Count: The number of MSDUs for the TC or the TS specified by the TID that were discarded due to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit (as appropriate).
The MSDU Multiple Retry Count: The number of MSDUs for the TC or the TS specified by the TID that were successfully transmitted after more than one retransmission attempt.
The QoS CF-Polls Lost Count: The number of QoS (+)CF-Poll frames that were transmitted where there was no response from the QoS STA. 
Average Transmit Delay: The average delay of the frames (MSDUs) that are successfully transmitted for the indicated Peer STA Address and TID. Average Transmit Delay is measured from the time the MSDU is passed to the MAC until the point at which the entire MSDU has been successfully transmitted, including receipt of the final ACK from the peer STA if the QoSAck service class is being used. Average Transmit delay is expressed in units of TUs (TU equals to 1024 μs).
These measurements can be collected by STAs through exchanging Transmit Stream/Category Measurement Request/Report frames. STAs may perform further statistics, such as calculating data discarded rate which are similar with that in E-UTRAN layer 2 measurements. However, there is no explicit definition for average data rate or data throughput. The counted transmitted MSDUs may indirectly reflect the total data amount.
Observation 1: Both E-UTRAN and WLAN AP can provide statistical information related to service performance or user experience. Some parameters from different systems are similar, although not identical, e.g. Packet Delay in E-UTRAN and Average Transmit Delay in WLAN. They may have a bit different formula but have similar meaning and are finally expressed in the same units, μs or ms. So some parameters of the service experience information could be defined in the interface between 3GPP and WLAN. These parameters may be common for 3GPP and WLAN, and may have generic description or definition that can be understood by both 3GPP and WLAN.
3. Conclusions
RAN3 is kindly asked to take the above information into account during the discussion of coordination between 3GPP and WLAN. 
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