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Introduction
A study item has been approved for studying the feasibility of using NR in unlicensed bands in RAN#75 [1]. Following the success of LAA, there is a lot of interest to develop NR features and functionality for unlicensed band operations. Unlicensed bands 7 GHz and below have been targeted for this study in the first phase. However, in RAN1 there has not been much progress in the channel access aspects of the study beyond what we have in eLAA. In this contribution we propose some ways forward for driving progress.
[bookmark: _Ref378529477][bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168]Sharing in 5 GHz
Wi-Fi is considered by many as an incumbent technology in 5 GHz bands. Therefore, unless the presence of Wi-Fi can be ruled out in certain channels or regions, NR-U, like eLAA, has to use a prescribed listen before talk (LBT) mechanism in order to access the channel. Wi-Fi uses a dual energy detection (ED) / preamble detection (PD) mechanism for LBT, where the former is used to coexist with non-Wi-Fi technologies and the latter is used to coexist with Wi-Fi. For 20 MHz channel bandwidth, the required threshold is -62 dBm for ED and -82 dBm for PD. NR-U, as an extension of eLAA, will only ED only with a threshold of -72 dBm as it stands today. This means that there is a 10 dB differential in the thresholds used by Wi-Fi and NR-U to protect each other. Not only this, but it has to be demonstrated through coexistence simulations that NR-U will at least be as good of a neighbour to Wi-Fi as another Wi-Fi. This criterion ensures that when NR-U and Wi-Fi go head to head, Wi-Fi performance is at least not worsened compared to a Wi-Fi only network. On the flip side, this means that NR-U performance is generally worsened compared to an NR-U only network. 
LAA channel access was modelled after the ETSI BRAN proposal for IEEE 802.11ax at that time. The ruling has now been changed to allow 11ax to use the same dual ED/PD mechanism as legacy Wi-Fi. Outside of EU, for example in North America where there are no specific rules for LBT, 11ax will anyway continue to use the dual ED/PD mechanism. With 11ax expected to be increasingly deployed outdoors, NR-U and 11ax will find each other on nearby poles. In these situations sharing will always favour Wi-Fi unless NR-U adopts the legacy Wi-Fi preamble and ED/PD mechanism. Apart from fair coexistence, there are other benefits of adopting Wi-Fi ED/PD mechanism, such as reduced device power consumption, improved spatial reuse, reduced coexistence / IoT testing, etc. Drawbacks include increased complexity and cost. Adopting the legacy Wi-Fi preamble and ED/PD mechanism may be considered as an option if benefits outweigh the cost.
Proposal 1: The pros and cons of adopting a preamble and ED/PD mechanism should be studied for 5 GHz bands.

Improving NR-U channel access for intra-technology sharing, i.e. among NR-U nodes of same or different operators, is another topic that needs further investigation. An NR-U specific preamble or wake-up signal, which may or may not be used in conjunction with the legacy Wi-Fi preamble, may be considered. Also, ideas for licensed cell assisted or adhoc network synchronization may be studied. 
Proposal 2: Mechanisms for improving intra and inter-operator NR-U sharing should be studied
Sharing in New Bands 7 GHz and Below
New unlicensed bands promise growth in existing use cases as well as development of new verticals. An important aspect of new bands is that no technology can claim to be the incumbent. Therefore, coexistence can no longer be defined in terms of impact to a given technology. A new fairness criterion thus has to be established for new bands. The criterion can, for example, be based on airtime fairness or fairness in probability of access. Also, a common sharing framework may be studied for improving inter-technology sharing. IEEE 802.11 WG has invited 3GPP RAN for a joint workshop [2] to discuss spectrum sharing in new bands. This may be an opportunity to foster common understanding on spectrum sharing even though regulations and availability of these bands is not clear as yet. 
Proposal 3: A new fairness criterion and sharing framework should be studied for new unlicensed bands 7 GHz and below
Conclusions
In this contribution we outlined our views on spectrum sharing. Based on our observations we recommend the following.
Proposal 1: The pros and cons of adopting a preamble and ED/PD mechanism should be studied for 5 GHz bands
Proposal 2: Mechanisms for improving intra and inter-operator NR-U sharing should be studied
[bookmark: _GoBack]Proposal 3: A new fairness criterion and sharing framework should be studied for new unlicensed bands 7 GHz and below.
References
[1] RP-170828, New SID on NR-based Access to Unlicensed Spectrum, Qualcomm, 3GPP TSG RAN Meeting #75, March 2017 
[2] R1-1808181, IEEE 802.11 WG LS to 3GPP RAN in relation to a proposed joint Coexistence Workshop, 3GPP TSG RAN1 Meeting #94, Aug 2018





2/2
