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1
Introduction
The following agreement was made in the previous RAN1 meeting on supporting adaptive ED threshold for LAA. 

· RAN1 shall identify adaptation rules for LAA to adaptively lower the maximum energy detection threshold to ensure co-existence with other RATs including Wi-Fi and good performance of LAA
· Technologies that ensure co-existence with other RATs including Wi-Fi, using alternative means not requiring lowering of the maximum energy detection threshold, are not precluded.
· At least the following shall be considered in defining the adaptation rules of the maximum energy detection threshold:
· Antenna gain and number of transmit antennas

· Coexistence with LAA in absence of other RATs including Wi-Fi

· The maximum rated EIRP of the LAA transmission point within unlicensed band
· The maximum EIRP within the transmission burst following the LBT procedure 
· The transmission bandwidth
· Measured ambient noise floor
· Deployment scenario: Indoor, outdoor
· Estimated Load on the operating channel

· Feasibility of the co-existence test

· Single global solution

· In regions and bands/sub-bands without regulations, define an upper bound for the maximum energy detection threshold taking into consideration
· May be based on bandwidth and presence of other RATs
In this document, we discuss some aspects of determining the adaptive ED threshold for LAA.
2
ED threshold adaptation consideration

2.1
Defining adaptation rules for determining the maximum energy detection threshold  
As described in Section 1, RAN1 shall identify rules, at least based on the criteria listed, to determine the maximum energy detection threshold that a given LAA eNB can use in a given scenario. The rules shall be defined in a manner that ensures good co-existence with other WiFi or LAA networks operating on the same channel and good performance of LAA
We propose that RAN1 only identify the rules that determine the maximum ED threshold to be used in each scenario. It would be up to RAN4 discussion to identify and come up with coexistence tests to ensure that the rules identified by RAN1 are being followed by the eNBs.

For example, one of the criterion that was discussed in the previous RAN1 was to use a lower maximum ED threshold when the presence of other RATs or other networks is detected by the eNB. In this scenario, it would be up to RAN4 to design a test that verifies that the ED threshold has indeed been lowered by the node under test. In addition, RAN4 may also discuss the minimum performance spec for determining whether a given scenario or deployment satisfies the rule determined in RAN1. 
In the event that it is difficult or not feasible for RAN1 to come up with a set of rules to ensure coexistence with other RATs and networks and good performance of the LAA deployment, we propose to keep the ED threshold at a value specified by the regulation (for example, -62dBm for a 20MHz system, assuming a 23dBm transmit power). In this scenario, we propose that coexistence with WiFi and other LAA networks can be verified using RAN4 defined tests with defined performance metrics such as throughput, delay etc. 
2.2
Using alternate means to ensure coexistence

The agreement in RAN1 specifies that using alternative means to ensure co-existence with other networks including WiFi networks are not precluded. This recognizes the fact that ED threshold adaptation is only one of several mechanisms to ensure good co-existence with other networks. One such example method is to detect 802.11 preambles and deem the channel as busy for a duration determined by the decoding the header of the 802.11 packet. Similar techniques may be used to coexist with LAA networks if the LAA network signals the duration (or the number of subframes) for which it occupies the channel. 
To verify that networks that use means other than lowering the energy detection threshold to ensure coexistence, we propose that RAN4 define tests which ensures that other networks such as 802.11 which are deployed co-channel with such LAA networks. 
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Conclusions 
In this document, we discuss the considerations for ED threshold adaptation to ensure coexistence. We note that RAN1 may identify rules for changing the maximum ED threshold and RAN4 may define tests to verify that the ED threshold is being changed according to the scenario.
If alternative means such as WiFi preamble detection are used for coexistence with other networks, then ED threshold adaptation need not be implemented. RAN4 can then define tests to verify that coexistence with other networks is ensured in such scenarios.
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