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Definition of outage:

RE: R4-1706225: Section 6.2.1 
“The purpose of the multi-node outage test is to verify whether a 5GHz device can achieve a certain level of outage performance when other 5GHz systems are present in the spectrum.”

It is worth inspecting on what really is meant by “outage”. 

In our opinion, “Outage” is a condition usually associated with a service or application, such as voice (application) or network connection (service). As such an “outage” is actually determined by a variation on multiple properties of lower layer services which the application or service uses. The definition of “outage” is application and service dependent. 

i.e. it makes sense to talk about a voice outage, or a network connectivity outage – though both use different metrics. It makes less sense to talk about a packet delay outage, as that is only really useful in the context of an application or service that relies on packet transmissions.

Either (1):
· The test measures specific KPIs at the RF, PHY, MAC and/or IP layers and arbitrarily decides what are acceptable variances to the KPIs. However, measuring specific KPI values cannot be extrapolated to determine how a service or application will behave.
Or (2):
· The test measures actual outage to application or service performance. This is a meaningful measurement and test for end users.

Bear in mind: that even specific KPIs are influenced by the device HW and SW implementations. In wireless networks, characteristics like packet loss, Packet delay variation (PDV) or jitter and delay are influenced by many issues between RF to L3 and the IP protocol stack. For example, different Mac layer implementations will perform differently when presented with the same level of RF interference. This is due to the differences in the mac implementation and also due to the cumulative effects of the different PHY and RF implementations.

Ericsson believes that the goal of the test should be (2). In which case the test must be sophisticated enough to consider the application or service impact and not simply KPI variations. 



MOS (Mean Opinion Score)

For voice, one such methodology is Mean Opinion Score (MOS). We prefer to adopt MOS as evaluation criteria for outage tests, due to following:
1. MOS is a good way to measure the voice quality.
2. It is a lot simpler than specifying individual parameters
3. Its lot more objective to use MOS instead of individual KPIs

MOS gives VoIP and VoW-Fi testing a number value as an indication of the perceived voice quality. It is a relative scale and is built upon many factors which can affect voice quality including delay, packet loss, PDV (jitter).  

MOS is widely used as a tool to monitor voice quality in wireless networks. There are several different variations of MOS measurements – focused on specific scenarios of voice applications. A number of network test and measurement equipment vendors support multiple MOS variants, e.g. Rhode and Schwartz, Ixia. 

A number of issues need to be defined for MOS:

1. Voice calls are usually generated using certain tools, Different test equipment do weight the different KPIs slightly differently, not by a great deal, however it means that the test equipment vendor for the MOS measurements needs to be specified so that results from different labs can be compared. E.g. the Ixia IxChariot tool can be chosen, which is capable of measuring and recording key performance indicators (KPIs) and Mean Opinion Score (MOS) values.
2. The voice codec should be specified and used by all devices. e.g. the voice codec to be used could be G.711u.

Please note that, even if MOS is not used, e.g. delay and jitter, is used, then the voice codec should also be defined, so that, tests from different laboratories can be compared. Please see this link:
http://www.cs.wustl.edu/~jain/cse574-06/ftp/wireless_voip/index.html.

The above study points out that the KPIs (jitter, packet loss, etc) thresholds are also dependent on the voice codec used. since some of the delay values only apply to certain codecs.

Ericsson proposals:

Ericsson proposes:

1. That the intent and goals of the “Outage” tests are agreed upon and clearly and unambiguously defined in the document.
1. The intent and goals of these tests are to measure the impact of interference from both LAA and Wi-Fi co-channel transmissions to voice applications running over both Wi-Fi and LAA and verify that voice applications are able to operate equally well regardless of which technology is interfering the victim links. “Well” to be defined as TBD (e.g. “within the same MOS index level”)
1. One such method to test and measure the impact is to use MOS. The exact MOS test implementations and specifications are FFS. 



Ericsson text proposals:

Based on the above discussions, we propose the following texts for the TR:

======Start of change======
[bookmark: _Toc483564564]6.2.1	Test purpose
The purpose of the multi-node outage test is to verify whether a 5GHz device can achieve a certain level of outage performance when other 5GHz systems are present in the spectrum. Outage tests here refers to voice outage performance of the victim system in presence of an interfering system in the spectrum.
For scenario 2, the purpose of this test is to evaluate the outage performance of IEEE 802.11 AP when a LAA BS transmit in DL. For scenario 4, the purpose of the test is to help 3GPP to validate LAA and enhancement of system performance while assessing the impact of IEEE 802.11 to LAA.

======End of change======


======Start of change======
[bookmark: _Toc483564566]6.2.3	Evaluation criteria
Evaluation criteria for outage tests is FFS. 
The intent and goals of these tests are to measure the impact of interference from both LAA and IEEE 802.11 co-channel transmissions to voice applications running over both IEEE 802.11 and LAA and verify that voice applications can operate equally well regardless of which technology is interfering the victim links. 

One such method to test and measure the impact is to use MOS (Mean Opinion Score). A number of design issues related to MOS can be as follows:

· Voice calls are usually generated using certain tools, Different test equipment do weight the different KPIs slightly differently, not by a great deal, however it means that the test equipment vendor for the MOS measurements needs to be specified so that results from different labs can be compared. E.g. the Ixia IxChariot tool can be chosen, which is capable of measuring and recording key performance indicators (KPIs) and Mean Opinion Score (MOS) values.
· The voice codec should be specified and used by all devices. e.g. the voice codec to be used could be G.711u.

More details on the MOS test implementations and recommendations are FFS.

======End of change======
