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[bookmark: _Ref301342314]Introduction
After RAN1#80, an email discussion [80-04] was conducted to collect all the coexistence evaluation results for the case where LAA with DL-only transmissions in the unlicensed band coexists with a Wi-Fi network which also carries only DL transmissions. Results from many sources were gathered in [1] for both indoor and outdoor scenarios with one and four unlicensed carriers in the unlicensed band. 
The agenda for the Ad-hoc meeting on LAA calls for listing findings from the initial evaluation results for DL transmission without UL in unlicensed spectrum. In this contribution, we analyze the results gathered in [1] and list some preliminary findings from the evaluation results. 
Discussion
Some preliminary findings from some of the scenarios in [1] are discussed in this section. 
Some findings from Table 1 in [1] which captured the results for an indoor deployment with one shared unlicensed carrier and FTP traffic are summarized below.
· Six sources evaluated LAA with a category 2 LBT scheme and all the companies showed that LAA with a category 2 LBT scheme coexists well with Wi-Fi.
· Ten sources evaluated LAA with a category 3 LBT scheme without the use of the licensed carrier. A majority of the sources showed that a category 3 LBT scheme can coexist well with Wi-Fi.
· Nine sources showed that the mean Wi-Fi operator throughput improved when one of the co-existing operators was replaced by LAA. One source reported a reduction in mean throughput of less than 2% when the ratio of served to offered traffic was below 80% for both the LAA and Wi-Fi networks.
· Two sources showed a degradation of less than 15 percent in 5th percentile throughput for the coexisting Wi-Fi operator at high loads. 
· One source showed a degradation of 38% in 5th percentile throughput for the coexisting Wi-Fi operator at high load when the ratio of served to offered traffic was below 80% for both the LAA and Wi-Fi networks.
· One source showed a degradation of 98% in 5th percentile throughput for the coexisting Wi-Fi operator at high load when the ratio of served to offered traffic was 20% or less for the Wi-Fi networks. 
· Some of the sources used additional defer periods in their category 3 LBT scheme. These sources showed good Wi-Fi coexistence with no degradation in any of the metrics for the coexisting Wi-Fi operator.
· Four sources evaluated LAA with a category 4 LBT scheme with two sources evaluating different variations of their category 4 scheme. 
· Three sources showed good coexistence was possible with at least one version of their category 4 scheme with no degradation in any of the metrics for the coexisting Wi-Fi operator.
· One source showed a range of category 4 schemes with one scheme achieving good coexistence at low and high loads but a degradation in the 5th percentile throughput at medium loads.

Some findings from Table 3 which captured the results for an indoor deployment with one shared unlicensed carrier and mixed (FTP and VoIP) traffic are summarized below.
· One source evaluated DL-only LAA with a category 2 scheme and showed good coexistence with no degradation in any of the metrics for the coexisting Wi-Fi operator.
· Three sources evaluated DL-only LAA with a category 3 scheme. Each source showed at least one version of a category 3 scheme that achieved good coexistence with no increase in VoIP outage for a coexisting Wi-Fi operator. One of the three sources used transmission and reception of Wi-Fi preambles at LAA nodes.

Some findings from Table 4 which captured the results for an indoor deployment with four shared unlicensed carrier and FTP traffic are summarized below.
· Four sources evaluated DL-only LAA with a category 3 scheme without the use of the licensed carrier in LAA
· Three sources showed good coexistence with marginal to no degradation in any of the metrics for the coexisting Wi-Fi operator.
· One source showed different variations of a category 3 scheme with the best scheme showing improvements in the performance of the non-replaced Wi-Fi network for all metrics, except for a 11% degradation in 5th percentile throughput at high load.
· One source showed different variations of a category 4 LBT scheme with the best scheme showing improvements in the performance of the non-replaced Wi-Fi network for all metrics, except for a 7% degradation in 5th percentile throughput at high load.

One source showed results for an indoor deployment with one shared unlicensed carrier and mixed (FTP and VoIP) traffic without the use of the licensed carrier. The results showed good coexistence with no increase in VoIP outage for a coexisting Wi-Fi operator.

Some findings from Table 7 which captured the results for an outdoor deployment with one shared unlicensed carrier and FTP traffic are summarized below.
· One source simulated a category 1 LBT scheme, i.e., no LBT being performed by the transmitting node and showed poor coexistence with Wi-Fi.
· Four sources simulated a category 2 LBT scheme without the use of the licensed carrier in LAA
· Three sources showed that the mean Wi-Fi operator throughput improved when one of the co-existing operators was replaced by LAA. One source reported a reduction in mean throughput of less than 5% when the ratio of served to offered traffic was 75% or lower for both the LAA and Wi-Fi networks.
· One source showed the 5th percentile throughput to be zero when the ratio of served to offered traffic was 76% or less.
· Two sources showed good coexistence with marginal to no degradation in any of the metrics for the coexisting Wi-Fi operator.

The tables that captured coexistence of a DL-only LAA network with another DL-only LAA network generally showed that the two networks can coexist well regardless of the LBT scheme.

Conclusions
From the above discussion we may draw the following preliminary conclusions from the evaluations.
· A DL-only LAA network operating a category not operating LBT cannot coexist well with a Wi-Fi network that only carries DL traffic.
· A DL-only LAA network operating a category 2 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic.
· A DL-only LAA network operating a category 3 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic, but some aspects of the design need to be studied further taking into account Wi-Fi as well as LAA performance.
· A DL-only LAA network operating a category 4 LBT scheme can coexist well with a Wi-Fi network that only carries DL traffic, but some aspects of the design need to be studied further taking into account Wi-Fi as well as LAA performance. 
· A DL-only LAA network can coexist well with another DL-only LAA network with a category 2, 3 or 4 LBT scheme.

Next Steps
For further refinement of the preliminary conclusions and identification of a few good candidate schemes, more detailed information regarding the various schemes needs to be used. Some aspects that can be used to obtain more detailed conclusions are as follows.
· Sensing threshold used
· Use or not of defer periods
· CCA and ECCA slot length
· Inter-operator synchronization for LAA-LAA coexistence
· Use or not intra and/or inter-RAT detection
· Any significant deviations from evaluations methodology and assumptions
In addition, document numbers for a company’s contributions describing the LBT scheme in detail are requested to be provided.
The following proposal summarizes the next steps that would be helpful.
Proposal: 
· Companies are requested to provide the following information regarding their evaluations if not already provided.
· Sensing threshold used
· Whether defer periods are used or not
· CCA and ECCA slot length
· Inter-operator synchronization for LAA-LAA coexistence
· Whether or not intra and/or inter-RAT detection is assumed
· Any significant deviations from evaluations methodology and assumptions
· Tdoc numbers for the contributions describing their LBT schemes
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