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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. 
[bookmark: _GoBack]In this contribution, we provide our understanding related to applicability of pass/fail criteria and applicable received signal levels for multi-node tests. 
Cross technology coexistence via multi-node tests
As stated above, RAN4 has defined LBT functionalities tests. These useful tests already provide good insight into compliance of the devices to the channel access mechanisms. Since both technologies (i.e. LAA and Wi-Fi) use LBT, coexistence can be significantly predicted by examining the LBT mechanism (if Wi-Fi equipment follow 802.11).  Thus, the RAN4 coexistence tests should focus on compliance to the channel access mechanism (LBT parameters). 
Moreover, one of the goals of this study item is to define tests in a way so that cross- technology coexistence is achieved, thus, testing coexistence in both directions, e.g. LAA to Wi-Fi and Wi-Fi to LAA should be considered for this SI. As stated in the WID [1], the objectives of the test design are as follows:
===================================
4.1	Objective of SI or Core part WI or Testing part WI
This study item is to investigate how to conduct multi-node tests involving two Rel-13 LAA BSs or one Rel-13 LAA BS and one other wireless system, e.g. Wi-Fi system to make sure that the two systems can coexist in the same unlicensed spectrum. In particular, the following goals shall be met by the multi-node testing:
(1) The tests shall be designed in a way that cross technology coexistence can be achieved. More specifically, the impact for both LAA to other systems, e.g. Wi-Fi and other systems e.g. Wi-Fi to LAA should be tested.
(2) The testing complexity should be kept as low as possible so it can be easily performed by the operators who have different systems deployed in the same area.
(3) The tests shall be easily extended to include future systems such as eLAA in Rel-14.
The outcome of this SI is a TR that will capture the agreed multi-node tests for Rel-13 LAA.
====================================
As stated above in the objectives, we observe the following:
Observation: The tests should cover both the impact of Rel-13 LAA to other systems, as well as the impact of other systems to Rel-13 LAA.
Test signal levels and pass/fail criteria
Several issues have been extensively discussed earlier, which includes test signals levels and pass/fail criteria. 
Regarding the test levels below LAA ED threshold, we have observed earlier in [2] that, setting up the test environment even for baseline cases are quite challenging, especially for test levels below ED threshold. In such a low signal level, due to several measurement uncertainties, repeatability of tests at that level cannot be ensured. This is not desirable from any vendor’s perspective, since this provides uncertainties, i.e. a BS may pass the tests in vendor’s facilities however fail in test facilities. 
Keeping this in mind, we propose the following in preferential order: 

	
	Conditions regarding below ED test for LAA
	

	Option-1:
	No test below ED
	As mentioned above, since repeatability of the tests cannot be ensured, the best option is to define no tests below LAA ED level. Moreover, LBT functionalities tests ensure fair access to the spectrum, when operating above any technologies detection threshold. 

	Option-2:
	One test below ED level, but no pass/fail criteria on LAA
	This is fair, since there is no pass/fail criteria for WiFi on below ED threshold -62dBm. Indeed, currently, there are no pass/fail criteria at all for Wi-Fi in the tests. This is reasonable not to place any pass/fail criteria for below ED level tests, since the reliability of tests are in question. 

	Option-3:
	One test below ED level with pass/fail criteria on LAA; while also have pass/fail criteria on WiFi between the range -62dBm to -72dBm
	It is worth noting here that, there is an inherent unfairness in how Wi-Fi will interfere with LAA below -62dBm level. Wi-Fi will not backoff to LAA and will transmit over LAAs transmissions in this range. Thus, this is fair, since pass/fail criteria is applied now to both systems for same conditions. However, note that the repeatability issues remain for LAA tests below ED level.

	Option-4:
	One test below ED level with pass/fail criteria on LAA, includes following test conditions:
1) Test level: -82dBm/20MHz
2) SIR = 15dB seen at WiFi STA and LAA UE
	



 
Conclusion
In this paper, we have presented our view on the scope of the tests to be designed under multi-node tests SI. We observe the following: 
Observation: The tests should cover both the impact of Rel-13 LAA to other systems, as well as the impact of other systems to Rel-13 LAA.

Based on the above observation, we propose four options for test signal levels with respect to below LAA ED tests and pass/fail criteria, as described in Section 3. Hence, we propose the following:
Proposal: Adopt one of the options in Section 3 for below ED tests.

In conclusion, we would like to stress that, whatever multi-node testing is finally agreed upon, it MUST be repeatable and executable in vendors and operators test facilities as well as in test labs facilities. The tests should be possible to be run from “off-the-shelf” devices with requiring any special equipment or special SW loads for the Wi-Fi equipment. Thus, we also observe that:
Observation: Whatever multi-node testing is finally agreed upon, it MUST be repeatable and executable in vendors and operators test facilities as well as in test labs facilities.   
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