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Introduction
In RAN4 two class of tests for LAA coexistence are under definition: LBT tests and multi-node tests. Recently, a way forward was approved on this matter, providing a clear plan for the work to be performed in RAN4 [1]. In this contribution, we provide further proposals to classify and define LBT tests in the BS specifications.
Discussion
A “Way forward on LAA coexistence tests” was recently approved in RAN4 #78bis [1]. The way forward addresses both the LBT tests and the multi-node tests. Regarding LBT tests, the following was agreed:
· Tests should be aligned with the corresponding procedure in EN 301 893, and also be aligned with future progress in ETSI BRAN.
· Functionalities tests will include:
· Testing the Energy Detection (ED) threshold and detection accuracy
· Testing Max Channel Occupancy Time (MCOT)
· Minimum Idle time tests
· The energy detection threshold for testing will be -72 dBm/20 MHz. 
We already clarified in [2] that the LBT tests should be functional tests which allow to assess the essential LBT functionalities at the Base Station. The approved WF mainly captures two aspect: the need to be aligned with ETSI BRAN harmonized standard, and a minimum set of functionalities which will be included. Figure 1 shows the RAN4 and ETSI BRAN meetings scheduled so far. It is worth noticing that in BRAN the main work related to the test procedure is expected to be carried in June and September meeting, thus RAN4 will have a much clear view on what will be the outcome of ETSI BRAN discussion only in October meeting. Nevertheless, the work in RAN4 can proceed by considering the functionalities already agreed in the WF, which are indeed already part of the current version of EN 301 893 [3]. In other words, there is a minimum set of tests which can be already defined and more sophisticated tests which requires further discussion and input from the companies involved in the specification work. This would be also consistent with what agreed in the WF from RAN4 #78bis.
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In our view, this approach would be also consistent with the different kind of LBT tests which could be defined. In general, we can classify the LBT tests in two main categories:
· Tests with no interference or static interference
· Tests with dynamic interference
The first class of tests is what already specified in the current version of EN 301 893 [3] and what agreed in RAN4, and includes: MCOT, minimum idle time, and detection of an interferer above ED. In this class of test, the exponential back-off behavior is not tested since the only scope is to make sure that the device back-off from transmission once a static interferer is injected. We believe that this set of tests will still be in the ETSI harmonized standard. For this class of tests, RAN4 does not need to wait or interact with ETSI, therefore we propose that RAN4 agrees on a CR in RAN4 #79 or #80. 
The other class of tests is more challenging in the sense that is something new to be defined. The goal of a test with dynamic interferer would be to evaluate the adaptation of the contention window, i.e. the truncated exponential back-off behavior of the contention window mechanism. In ETSI BRAN the need of such test was discussed, however no concrete proposals were made yet. In RAN4, only one discussion paper was submitted from us [4], with very limited feedback or support from other companies. Therefore, the second class of tests requires more discussion and input from other companies. Since ETSI BRAN will work on this aspect in the next two meetings, RAN4 needs also to track the outcome of that discussion. Another fundamental question RAN4 needs to ask is whether this kind of test is needed as a functional test. In other words, multi-node tests will already cover the BS behavior in the presence of interference, therefore testing this aspect as part of the LBT tests might not be needed.
Observation 1: RAN4 should investigate if defining an LBT test with dynamic interference is needed or already covered by multi-node tests.
Table 1 summarizes our observations about the LBT tests classification and point to other RAN4 documents we are presenting on the same matter.
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	LBT test type based on the injected interference
	Test purpose
	Already defined in current ETSI BRAN spec
	Could be covered by multi-node tests?
	Qualcomm's Proposal in RAN #79
	Possible timeline

	no interference or static interference
	to test basic functionalities, i.e.:
· MCOT
· Idle time
· Detection of an interferer signal above ED level

	Yes
	No
	R4-164206 
for approval
	RAN4 #79-80

	dynamic interference
	to test the adaptation of the contention window
	No
	Yes
	R4-164207 
for discussion
	RAN4 #81



Considering the observations above and the schedule of upcoming RAN4 and ETSI, we make the following proposals:
Proposal 1: RAN4 should first focus on defining LBT tests with no interference or static interference. 
Conclusions
In this contribution we analysed the key aspects of the LBT tests. We made a classification of the tests based on the interferer injected in the tests. Based on the RAN4 and ETSI BRAN schedules, we made the following observation and proposal:

Observation 1: RAN4 should investigate if defining an LBT test with dynamic interference is needed or already covered by multi-node tests.
Proposal 1: RAN4 should first focus on defining LBT tests with no interference or static interference. 
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