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1 Introduction
Multi-node testing for LAA and Wi-Fi has been discussed and some general aspects were approved in [1]. 
· All tests should be conductive tests 

· Agreed to use two nodes, the number of stations is FFS. 

· Agreed to use one channel for the tests, i.e. single carrier tests. 

· Agreed to use 20 MHz channel BW. 

· Channel access priority: 

· Agreed to have a maximum of two priority classes

· Details are FFS
· Whether we test the priority classes simultaneously or not is also FFS.

· Metrics to use in the tests

· Throughput is the metric for a best effort service. 

· Other metrics are FFS, depending on priority classes chosen. 

· Scope of multi-node tests

· Agreed to target “cross-technology fairness”. 

· Should focus on few key cases which can be easily reproduced and not add unnecessary tests. 

· Performance tests should include LAA to LAA and LAA to Wi-Fi performance 
· Agreed to test for high load, other loads FFS. 

· Whether to test Rx signals above ED threshold, or below ED threshold, or both are FFS. 
This contribution provides some further considerations for the open aspects in multi-node testing.
2 Discussion
Number of stations
Two nodes are agreed to be used in multi-node tests, but the number of stations is not agreed yet. The station in the test is to stimulate the node to operate following the standards and simultaneously record the DL throughput. Therefore, it seems no need to introduce more stations for the corresponding node than 1.

Proposal 1: Introduce only one station for each node in multi-node test.

Access priority
Since the station for each node is suggested to be only 1 in above proposal, multiple access priorities in the same node are not necessary. Then, three options of the access priority configuration between the two nodes under the test are listed below:

1. Only same (or similar) access priority between the two nodes

2. Only different access priority between the two nodes

3. Both 1 and 2 need to be tested
Unless it is justified, there seems to be no need to perform both tests considering the test complexity. Therefore, either option 1 or option 2 can be chosen and option 1 is preferred.
Proposal 2: Access priority configuration between the two nodes under the test can be the same (or similar) access priority between the two nodes.
Traffic Load/Metric
Access priority always corresponds to some kind of traffic, for example, access priority 1 is designed for voice traffic and access priority 3 is designed for data traffic. That means metric  to be considered should depend on the access priority or more exactly the traffic type. For access priority 3, full buffer data and throughput are appropriated to be used for a single UE. For access priority 1, VoIP traffic and outage are appropriated to be used for a single UE.
As for traffic load, it can be understood that once the traffic model including traffic intensity supported by each node is chosen, and the number of the nodes in the test is determined, the traffic load observed in the test is determined. From this perspective, traffic load can be removed from test consideration. 

However, if the channel occupancy time can be adopted as the metric, it could be accommodate all kinds of traffic and do not need to multiple metrics for different metric.

Proposal 3: For access priority 3, full buffer data and throughput can be used for a single UE. For access priority 1, VoIP traffic and outage can be used for a single UE.
Cross-technology fairness
To verify co-existence performance between different systems, e.g. LAA to Wi-Fi and Wi-Fi to LAA, the throughput in the same system should be tested firstly and recorded as the baseline. And then, replace the aggressor node with one from the other system or from a different operator to compare the throughput with baseline. That means victim Wi-Fi throughput in the scenario of Wi-Fi to Wi-Fi should be the baseline for the scenario of LAA to Wi-Fi; while victim LAA throughput in the scenario of LAA to LAA should be the baseline for the scenario of Wi-Fi to LAA.
Proposal 4: To verify co-existence performance between different systems, e.g. LAA to Wi-Fi and Wi-Fi to LAA, the throughput in the same system should be tested firstly and recorded as the baseline.
Reference device to be tested
Another issue is how to choose the devices for the baseline test, i.e. the test to obtain the baseline performance. To simplify the test complexity and reduce test time, ideally we should just pick one WiFi AP and one LAA BS from all the different implementations in the market as a “golden” reference. Such a reference device should represent a typical and reasonable implementation, namely neither too good nor too bad, and should deliver an average performance. 

As to how to pick such a reference device, the following two options can be considered:
· Choose a number of commercial devices in the market and test their absolute performance, i.e. without any other device competing with them for the spectrum resource, and select the one with medium performance.

· Choose a number of commercial devices in the market and test their performance loss, i.e. with the same type of device competing with them for the spectrum resource, and select the one with medium performance loss.
Efforts should be made to explore if this approach is feasible.

If choosing one golden reference is not feasible, we can consider picking several devices (not many) in the market. In the baseline test, we can record the performance, ranging from the worst to the best performance in terms of throughput or other metrics. Note that to avoid too many variations in the test, both the aggressor and the victim should be from the same implementation. Then the aggressor node in the test is replaced with a node of different technologies, i.e. the node under test, and the new performance of the victim node is obtained. 
When it comes to deciding how to pass or fail a test, it is proposed if the victim performance is no worse than the worst performance in the baseline test, the test is passed. Otherwise, the test is failed.
3 Conclusion

Some further considerations for multi-node test are provided in this contribution as well as some proposals:
Proposal 1: Introduce only single station for each node in multi-node test.

Proposal 2: Access priority configuration between the two nodes under the test can be the same (or similar) access priority between the two nodes.
Proposal 3: For access priority 3, full buffer data and throughput can be used for a single UE. For access priority 1, VoIP traffic and outage can be used for a single UE.
Proposal 4: To verify co-existence performance between different systems, e.g. LAA to Wi-Fi and Wi-Fi to LAA, the throughput in the same system should be tested firstly and recorded as the baseline.
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