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Introduction
The multi-node tests study item (SI) was recently extended in RAN #75. Since this is the second extension granted, our goal in this contribution is to provide general observations to help the progress and bring the study to conclusion. We will focus only on the most controversial issues, analysing the meaning and the implications of the SIR and receiver signal levels selection. 
Discussion
The multi-node test has been extended for the second time and the current expected date for formal completion is RAN #76 in June. This means that RAN4 has two meetings available (RAN4 #82bis and RAN4 #83) to resolve the open issues and finalize the multi-node technical report (TR 36.789). A possible work plan would be the following:
· RAN4 #82bis: approve a Way Forward addressing all the open issues
· RAN4 #83: finalize the TR by implementing the Way Forward agreed in RAN #82bis
Additionally, in RAN #75 we also proposed to organize an ad hoc meeting on multi-node tests to help the finalization of the study [1]. 
In general, we believe that most of the issues under discussion can be resolved. It is clear that the most controversial point to be decided are the target SIR and received signal levels. This topic was actually discussed for several meetings with technical contributions from different companies [2][3][4][5]. We also provided a system level analysis supporting the specification of large SIR level as meaningful test point [6]. 
Unfortunately, so far companies were not able to converge on a specific test point and this is the main cause for the SI being delayed. Rather than making another proposal, in this paper we want to provide specific observations about the role of RAN4 and the implication of multi-node tests. 
As a first observation, RAN4 is not in charge of defining MAC layer access procedure. The overall LAA access scheme was designed in RAN1 Work Item based on a set of agreements. The most sensitive part of the specification which could affect the multi-node tests is the scheme adopted to back-off from transmission. LAA used an Energy Detection (ED) threshold of -72dBm/20MHz, while existing Wi-Fi products based on IEEE 802.11 standard adopt and ED threshold of -62dBm/20MHz, but they are also able to detect other Wi-Fi signals at much lower level, i.e. -82dB/20MHz (the so called Preamble Detection – PD). The history behind the decision of -72dBm/MHz ED for LAA involves several different elements, including European regulatory discussion in ETSI BRAN, as we described in [7]. In summary, ETSI BRAN defined a single ED value for the new technologies (the -72dBm/20MHz) based on the following elements:
· To have a technology agnostic specification, thus allowing different technologies to use the 5GHz unlicensed spectrum
· To minimize the risk of interference to legacy systems already operating in the band
· To allow innovation for upcoming and future systems 
All the above aspects were taken into account, both IEEE and 3GPP participated to the discussion in ETSI and agreed on a common harmonized standard, which is now in its final stage of approval.
Given the different scheme adopted by Wi-Fi (802.11ac/n products) and LAA, there is an asymmetric behavior. If we just analyze the LAA and Wi-Fi behavior on paper, this is what we can observe:
· For received interferer level between -72dBm/20MHz and -62dBm/20MHz
· LAA will back-off when Wi-Fi is the interferer
· LAA will back-off when LAA is the interferer
· Wi-Fi will not back-off when LAA is the interferer
· Wi-Fi will back-off when Wi-Fi is the interferer
· For received interferer level between -82dBm/20MHz and -72dBm/20MHz
· LAA will not back-off when Wi-Fi is the interferer
· LAA will not back-off when LAA is the interferer
· Wi-Fi will not back-off when LAA is the interferer
· Wi-Fi will back-off when Wi-Fi is the interferer
Based on the above configurations, we can summarize the situation as follows:
· in the interference range -72dBm/20MHz and -62dBm/20MHz Wi-Fi will be more aggressive to LAA compared to the LAA to Wi-Fi case (i.e. Wi-Fi will not back-off to LAA while LAA will back-off to Wi-Fi)
· in the interference range -82dBm/20MHz and -72dBm/20MHz Wi-Fi will be equally aggressive to LAA compared to the LAA to Wi-Fi case (i.e. Wi-Fi will not back-off to LAA and LAA will not back-off to Wi-Fi)
· in the interference range -82dBm/20MHz and -72dBm/20MHz LAA will be more aggressive to Wi-Fi compared to the Wi-Fi to Wi-Fi case (i.e. LAA will not back-off to Wi-Fi while Wi-Fi will not back-off to Wi-Fi)
From the observations above it is clear that there is a region in which Wi-Fi does not back-off on LAA transmission and region in which LAA does not back-off Wi-Fi (while another Wi-Fi does). We believe this cannot be ignored when defining RAN4 tests.
Observation 1: when defining the multi-node test, the fact that in some scenarios Wi-Fi does not back off on LAA transmissions should be taken into account. 
Another interesting observation is that the different behavior between LAA to Wi-Fi and Wi-Fi to Wi-Fi case will always be triggered when the interferer level is below -72dBm/MHz, regardless of the geometry (SIR) setting.
Observation 2:  the different back-off behavior between LAA to Wi-Fi and Wi-Fi to Wi-Fi cases will be always triggered when the interferer level is below -72dBm/MHz, regardless of the geometry (SIR) setting.
Observation 2 is very important since it shows that low SIR is not needed to trigger the asymmetry between ED and PD/ED schemes. On the other side, the SIR value will determine the Wi-Fi working point when back-off is not performed. The final result of having 0dB SIR is that, in case of absence of back-off by the aggressor node, Wi-Fi will not be able to use the medium because available SINR is too low compared to the minimum supported Modulation and Coding Scheme (MCS). On the other hand, in case of higher SIR, Wi-Fi will still be able to use the medium but operating with a much lower SINR compared to the Wi-Fi to Wi-Fi configuration. Assuming X dB SIR, in an ideal scenario of perfect Wi-Fi to Wi-Fi back-off detection, the Wi-Fi to Wi-Fi case will operate free of co-channel interference (excluding collisions due to random back-off), while in the LAA to Wi-Fi case, Wi-Fi will be subjected to a constant co-channel interference X dB lower than the wanted signal strength. 
Observation 1 to 3 describe a theoretical situation in which other coexistence techniques are not implemented. As we explained in the previous RAN4 meeting, our main concerns in defining a test with very low SIR is that this could force a specific implementation, i.e. having same ED/PD scheme as Wi-Fi. Indeed, longer time scale coexistence techniques cannot be verified in short test with acceptable complexity. We strongly believe that RAN4 role in defining the multi-node test is not to mandate a specific eNodeB implementation, but rather to verify coexistence in a realistic operating condition. 
Observation 3:  RAN4 role in defining the multi-node test is not to mandate a specific implementation, but rather to verify coexistence in a realistic operating condition.
In the previous RAN4 meeting, some companies raised concerns about test time and reproducibility, which we did not addressed in this contribution. These are indeed relevant aspects to be considered in the test specification, therefore we also suggest companies to provide data or evidence on this matter. 
We invite companies to take into account the above observations and try to converge on a common solution for the definition of a clear and reproducible test procedure. 
Conclusions
In this contribution, we provided general observations about the LAA multi-node tests. With the goal of concluding the SI in RAN #76, we suggested the following work plan:
· RAN4 #82bis: approve a Way Forward addressing all the open issues
· RAN4 #83: finalize the TR by implementing the Way Forward agreed in RAN #82bis
We also analysed the most critical aspects which are still to be resolved, i.e. the definition of SIR and receiver signal levels, and we invited company to take into consideration the following observations:
Observation 1: when defining the multi-node test, the fact that in some scenarios Wi-Fi does not back off on LAA transmissions should be taken into account. 
Observation 2:  the different back-off behavior between LAA to Wi-Fi and Wi-Fi to Wi-Fi cases will always be triggered when the interferer level is below -72dBm/MHz, regardless of the geometry (SIR) setting.
Observation 3:  RAN4 role in defining the multi-node test is not to mandate a specific implementation, but rather to verify coexistence in a realistic operating condition.
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