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Introduction
During RAN plenary in June 2016, a new study item has been approved in [1]. The coexistence tests are divided in two parts: LBT functional tests and multi-node tests. LBT functionalities were discussed and agreed in RAN4#79 meeting and further updated later. LBT functional tests are specified in TS 36.141, while the multi-node tests are captured in TR 36.789. 
In this contribution, we discuss the potential complexity and time requirement for multi-node tests for LAA in Rel-13. 
Complexity and time requirement
The multi-node tests are a very new test-set regime for 3GPP. Usually, 3GPP tests ae functionality tests which are performed on 3GPP compliant devices, for which the performance expectations are well known, or at least well expected above certain threshold.
Multi-node tests are coexistence tests between two different RATs. Starting from test setup until real test measurements, there are so many challenges that must be taken care off before the tests can be performed. 
The tests are two-fold:
1. Baseline case: these tests correspond to establishing baseline performance curves. 
2. Coexistence case: The performance curve obtained from coexistence cases cannot be worse than baseline performance curves.  
Setting up the test environment even for baseline cases are quite challenging. There are several issues that create challenges in even in baseline setup: 
· Some of the baseline equipments report RSSI measurement accuracy in the order of ±6dB or more. This along with ±4dB of RSSI measurement accuracy of the measurement equipment makes it very challenging at certain received signal levels, since the repeatability of the tests cannot be ensured. 
· While testing devices from different vendors and using different IEEE standards. In essence, multiple test setup needs to be done for which multiple calibration phases need to be performed. This is extremely time consuming. 
· Since the devices are produced from different vendors, many of the software stack are not transparent to the test setup. Thus, it is difficult to make good conclusion out of the test results in some cases. Or example: for some of the IEEE 802.11 based equipments, new SW loads were needed, however the changes in the new SWs were not transparent to test setup. 
The above mentioned challenges are even intensified when coexistence cases are investigated. In this case, measuring two different RATs are very time and cost consuming. The calibration phases are very complex which requires very long time. Alos, automation of tests are not possible in some cases.
In some estimates, the tests per WFA test spec could requires several weeks, which is extremely time consuming and costly.
The RAN4 coexistence tests should focus on compliance to the channel access mechanism (LBT parameters), Many useful tests are already defined under LBT functionalities tests, which provides good insight into compliance of the devices to the channel access mechanisms. Since both technologies use LBT, coexistence can be significantly predicted by examining the LBT mechanism (if Wi-Fi equipment follow 802.11). Thus, only limited number of multi-node tests should be considered.
Thus, we observe the following:
Observations:
· Getting stable repeatable results is very time consuming even for Wi-Fi only baseline tests.
· In some estimates, the tests per WFA test spec could requires several weeks, which is extremely time consuming and costly.
· Coexistence can be significantly predicted by examining LBT mechanisms, which are covered by LBT functionalities tests for LAA
· Only limited number of multi-node tests should be considered for Rel-13 LAA.
Conclusion
In this paper, we have described several issues related to complexity and cost issues for multi-node tests related to Rel-13 LAA. 
Based on the discussions and observation in the above section, we proposed the following: 
Proposal: Consider complexity and time consumption issue in detail and importance when deciding on the multi-node tests for Rel-13 LAA
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