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Introduction 
A new SI on “NR-Based Access to Unlicensed Spectrum” was approved in TSG RAN Meeting #77 [1]. One of the objectives of the SI is concerning with the fair coexistence with incumbent systems as copied below.
	· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier;



In this paper, we would like to revisit the above described coexistence evaluation method dating back from Rel-13 LTE LAA SI [2] and provide our thoughts. 
Rethinking the existing coexistence evaluation methodology 
Revisit the existing methodology
The following figure describes the existing coexistence evaluation methodology performed since the first introduction of unlicensed spectrum into 3GPP technology.




Figure 1. Existing coexistence performance evaluation methodology

The coexistence performance evaluation is performed in the following steps:
1. Evaluate the performance of a Wi-Fi network when it coexists with another Wi-Fi network. 
2. Replace one of the Wi-Fi networks with new technology (e.g., LTE LAA) and evaluate the performance of the existing Wi-Fi network.
3. Compare the performance of the un-replaced Wi-Fi network before and after replacing the other Wi-Fi network with new technology, and judge whether the performance of un-replaced Wi-Fi network is not deteriorated. 
Discussion 
Within just the last five years, we have made tremendous strides towards enhancing wireless networks across a multitude of applications and services. Each evolution allows us to push the limits on the capabilities of the network; however, each new technology that is deployed brings new challenges for the next evolution to come. As spectrums become congested with incumbent systems, higher levels of traffic, we are left with the challenge that we face every day: how do we make use of our limited resources to continue building a reliable network that will have a positive and efficient impact? That challenge has led us to where we are today in complementing incumbent systems with technology that will improve throughout, spectral efficiency, etc. One of the areas, which is the focus of this contribution, is the utilization of the unlicensed spectrum to introduce new technology that would improve the network while maintaining fair coexistence with incumbent systems, and we ensure that through this coexistence methodology.
As depicted in Section 2.1, the current evaluation methodology consists of two operators, each paired with a designated technology. This allows us to examine the performance of these two technologies across multiple cells and nodes. While the results relay a great amount of insight and close measurements to a real world simulation, there are, of course, variables that are left out of the simulation for the sake of feasibility and practicality, such as multiple different generations of technologies i.e. IEEE 802.11a/n/ac/ax, 3GPP LTE LAA/eLAA/FeLAA, Multefire, and more to come, e.g. NR-unlicensed. Although we may never be able to reflect the real world network, simulations have proven, throughout the evolution of previous technologies, that their results can be used and trusted for evaluating and deploying these new technologies.
Performance improvement is an important aspect of determining if a particular technology is suitable to meet the standards set for the next generation of its evolution. When it comes to the unlicensed spectrum, there are considerations that needed to be accounted for, i.e. fair channel occupancy/utilization. In the case of LTE LAA, this consideration was taken into account in its almost ‘identical’ channel access mechanism to Wi-Fi so that there would be fair coexistence and avoid competition. Additionally, built up on the improved and continuously evolved LTE physical layer technology, LTE LAA could allow better coexistence with incumbent systems as it takes less air time to transmit the same amount of data compared to the incumbent system. Since LTE LAA is a new technology, it encompasses additional features and improvements that, naturally, other existing technologies do not possess. When it comes to determining if a technology is a ‘good neighbour’, it is often difficult to make a fair comparison with the current coexistence evaluation methodology as the results can be distorted with differences in the physical layer technology due to these additional features and improvements that are possessed by one and not the other. Since the goal is to continually improve technology, but also maintaining a fair space for neighbouring technologies in a shared unlicensed spectrum, fair channel coexistence should be used as a metric to determine if a technology can be deemed as a ‘good neighbour’ rather than to show that it is ‘better off’ to coexist with the technology.
Similarly to how new technologies are being evaluated for fair coexistence now, this has an implication that it will also be used as the baseline for any later technology to be introduced on a certain unlicensed spectrum. The evaluation will require that later technology must demonstrate better coexistence with any of the preceding technologies introduced earlier in time. It creates inter-technology dependency and any new technology introduced later, either 3GPP technology, new Wi-Fi generation, or any other technology, has to demonstrate the better coexistence against the previous technologies. This will lead to setting such a high standard which would discourage improvement of technologies within this spectrum instead of encouraging diversification of technologies that can help improve the network. For instance, later, one can consider to introduce a low-cost MTC or IoT technology which is equipped with limited physical layer performance. For this reason, it is important to have a fair baseline for a diverse set of technologies that we can use now, and in the future, to ensure that our evaluation methodology encourages and promotes fair coexistence and improvement of the network overall.

[bookmark: _GoBack]Proposals 
Based on the above discussions, the following proposals are made.

Proposal 1: The NR-unlicensed system shall be built based on the precise interpretation of the relevant regulations. 

Proposal 2: The fair coexistence with incumbent system is demonstrated through the conformance of the NR-unlicensed system to the relevant regulations. 

Proposal 3: The coexistence evaluation is focused on the fair channel access perspective. 
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