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1
Introduction
We share our views on two new discussions/proposals for deploying LTE in unlicensed spectrum, namely:

·  LTE deployment as supplemental downlink in unlicensed 5.725-5.85 GHz in USA [1]

·  Study on LTE evolution for unlicensed spectrum deployments [2]

2
Discussion
There are currently two main types of spectrum in use – unlicensed spectrum, shared by many technologies and licensed spectrum, used for specific applications using specific technologies by the spectrum owner.

Unlicensed spectrum is currently used around the world by a multitude of devices accessing the spectrum using communication protocols that include politeness mechanisms such as spread spectrum, frequency hopping, listen before talk and collision avoidance.

Some regulators explicitly define specific sharing mechanisms for accessing unlicensed spectrum (e.g. in the EU, Japan) whereas others such as the FCC in the USA implicitly assume that such mechanisms will be baked into product designs and defined by the industry. 
Following is the text from the FCC’s recent NPRM 13-22 regarding shared unlicensed spectrum including 5GHz: “II. BACKGROUND 3.  Part 15 of the Commission’s rules permits the operation of radio frequency devices without issuing individual licenses to operators of these devices.  The Commission’s Part 15 rules are designed to ensure that there is a low probability that these devices will cause harmful interference to other users of the same or adjacent spectrum.  Typically, unlicensed devices operate at very low power over relatively short distances, and often employ various techniques, such as dynamic spectrum access or listen-before-talk protocols, to reduce the interference risk to others as well as themselves.” 
As an example for a successful technology development organization for unlicensed spectrum, the IEEE 802 standards association requires a coexistence assurance letter before accepting any new standard.

An example for such unlicensed technology is WLAN based on the 802.11 standard which employs channel access rules to avoid collisions between WLAN devices and between WLAN and non WLAN devices.

WLAN is currently successfully embedded in many consumer devices (e.g. smartphones, laptops, tablets, cameras) and is in use by a diverse set of applications such as internet access in the home, enterprise and public indoor and outdoor places, video distribution, mirroring and peer-to-peer communications. WLAN is also increasingly used by cellular operators for cellular offload. Based on [3] tier one operators expect more than 20% of wireless capacity to come from WLAN offload and another 20% from small cells, at least 75% of which include WLAN.  
On the other hand, licensed spectrum technologies such as LTE developed by 3GPP do not assume that spectrum is shared and consequently do not employ any politeness aspects in their channel access mechanisms. LTE is the technology of choice for licensed spectrum and is expected to be widely deployed as well. 
Those two technologies are currently used by consumers to access the internet and other services without interference by working on different spectrum bands. Currently the WFA, through its Hotspot 2.0 program, 3GPP through its various WLAN interworking efforts and the WBA through its NGH program are working on improved seamless operation between those technologies to further enhance quality of experience and ease of use. 
However, if two successful and widely deployed technologies such as LTE and WLAN are to share the same spectrum successfully, proper coexistence mechanisms should be explored and then standardized before any deployment takes place. This is to ensure that a situation called tragedy of the commons doesn’t develop where each technology tries to speak louder to overcome interference from the other technology and in the process renders the spectrum unusable for both technologies. 
Long term sustainable, fair and successful sharing cannot be based on one technology employing channel access politeness rules and the other not. A technology scattered densely throughout cities and neighbourhoods that does not exercise politeness would pollute the spectrum and once deployed would disallow future mitigation and coexistence. 
3
Conclusions

We propose that 3GPP conduct thorough studies of introducing LTE to unlicensed spectrum considering all significant deployments of unlicensed spectrum technologies. 

We also propose that 3GPP conduct thorough studies on coexistence issues of LTE and the overall spectral efficiency of multiple systems operating in the unlicensed spectrum before any work item is approved.  
Coexistence issues should focus on:

· LTE enhancements to support fair sharing of unlicensed spectrum with other technologies in all geographic locations.
· Impact of LTE in unlicensed spectrum on incumbent users, in particular WLAN, and vice-versa
· Multi-operator deployments
Lastly, we propose that due to the high current work load in Rel-12 in the working groups, the potential approval of a new study item on LTE in unlicensed spectrum targeting Rel-13 should be postponed at least until after RAN#64 to allow timely completion of Rel-12 items, and also to give adequate time to benefit from liaising with WFA and WBA.
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