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1 Introduction
Multi-node test for LAA and Wi-Fi has been discussed in RAN4 and there is an agreed WF [1], in whch it is stated:

RAN4 will study the need  and complexity of introducing multi-node tests, which represent additional test compared to the essential LBT related tests

This contribution provides some further considerations for multi-node test.
2 Discussion
2.1 Relationship between LBT tests and multi-node tests
It is well known that for R13 LAA, LBT is used by an LAA BS to ensure fair channel usage when deployed in the unlicensed spectrum. Therefore, it is deemed sufficient for RAN4 to specify RF tests to ensure that the LAA BS follows the LBT scheme. 

Multi-node test, on the other hand, aim to test system performance when  two wireless systems share the same unlicensed spectrum, e.g. LAA and Wi-Fi which are different technologies, or two LAA systems from different operators. It is worth noting that multi-node tests are those used to verify the fairness of spectrum usage between two systems at the system level and are not related to any functionality verification of the LAA BS, which are already guaranteed by LBT test [2]. Therefore, Multi-node tests are additional tests which are out of the scope of LAA WI. Therefore, LAA performance part can be closed once LBT test is completed and captured in the test specification TS36.141. Given the limited time to complete the LAA conformance testing, priority should given to the timely completion of LBT tests first.
2.2 Design of multi-node tests
Feasibility for multi-node test was initially discussed in [3]. To make the test not too complicated and sufficient to cover the co-existence scenarios, some basic design issues should be considered as below:
· Only conducted tests shall be considered for multi-node test because conducted tests are more controllable and repeatable and have been proven to guarantee good BS behavior. On the other hand, radiated tests have many inherent uncertainties and complexities and it requires more test resources like anechoic chambers.
· Only single channel should be considered in the test for simplicity.
· All the nodes should be configured in a certain channel access priority. Priority 3 is a common one for data transmission which can be chosen for the test. It is FFS for Wi-Fi to select a comparable access priority class for the test.
· The metric of the co-existence performance could be channel occupancy time or throughput of the nodes under full buffer condition. Using throughput as the metric is preferred.
· To be fair, symmetric tests shall be performed for each system under test, which means the mutual impact of the different systems shall be evaluated, i.e. impact of LAA to Wi-Fi and impact of Wi-Fi to LAA.

· To be simple, it is proposed that minimum number of nodes, e.g. two is introduced in a single multi-node test. 

· To get the baseline throughput of the different system, e.g. LAA and Wi-Fi, the same system throughput should be tested firstly and recorded as the baseline. And then, replace one node with other system or from different operator to compare the throughput with baseline.
· In terms of timeline, since the LAA WI is scheduled to be closed in June 2016, we should consider how to accommodate the multi-node tests discussions and capture the agreements beyond June 2016.  
3 Conclusion

Some considerations for multi-node test are provided in this contribution. Given the limited time to complete the LAA conformance testing, priority should given to the timely completion of LBT tests first in order to close the LAA WI in time. As for multi-node tests, we give our recommendations to the basic design issues. More discussions are encouraged to reach a consensus in the group.
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