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1 Introduction
In RAN#68, a new work item was agreed for licence assisted access (LAA) of LTE in unlicensed spectrum [1]. In this WI; a new feature, unlicensed operation of LTE carrier(s) in carrier aggregation with one or more licensed carrier in 5GHz spectrum will be developed. 

In 5GHz unlicensed spectrum, LAA BS is expected to co-exist with other unlicensed devices, e.g. WiFi nodes, etc. In this contribution, we provide our proposals on defining suitable ACLR requirements for LAA BS. 
2 5GHz harmonized emission mask
5GHz harmonized spectrum emission mask is shown below in Figure 1. As seen from the mask, the leakage requirement at the first adjacent channel is ~26dBc, as detailed in [3]. Besides, the ACLR requirement for second adjacent channel is 40dBc. Both of these requirements are needed to be satisfied by LAA node in all parts of the world. 
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Figure 20-19—Transmit spectral mask for 20 MHz transmission in the 5 GHz band




Figure 1 5GHz spectrum emission mask
3 Discussion

There have been numerous discussions on suitable ACLR requirements for LAA BS. In terms of transmitter leakage and receiver selectivity performance, LTE Rel-8 nodes are much more superior compared to WiFi nodes or stations. According to these numbers, WiFi nodes have roughly 19dB higher emission levels compared to LTE Rel-8. This means that, LAA node will provide a cleaner channel to WiFi, thus increasing the channel access probability for WiFi 
Thus, having very good leakage and selectivity behavior from LAA does not provide any additional benefit to LAA system, since other systems, e.g. WiFi, barely fulfill the requirement in unlicensed spectrum. So, our observation is that:
Observation-1: ACLR requirements for LAA BS should balance performance and implementation aspects; should be better than WiFi systems, however do not need to match Rel-8 LTE nodes
Moreover, the defined ACLR requirement should cover both ACLR1 and ACLR2. In the 5GHz harmonized mask, the attenuation in the second adjacent channel corresponds to an approximate ACLR2 requirement of 40dBc. So, we also propose to specify ACLR2 as 40dBc, along with ACLR1 as 35dBc.  Based on these discussions, we propose the following: 
Proposal-1: Suitable ACLR parameters for LAA BS would be as follows: ACLR1 = 35dBc and ACLR2 = 40dBc.
Besides, the UEM (unwanted emission mask) need to be adopted in a way so that, the requirements from 5GHz harmonized mask is satisfied, while the mask should provide minimum ACLR performance as proposed in the above proposal .Thus, we also propose the following:

Proposal-2: Adopt an UEM (unwanted emission mask) in 36.104 based on the 5GHz harmonized mask.

4 Conclusion

It has been observed that having very good leakage and selectivity behavior from LAA does not provide any additional benefit to LAA system since other systems barely fulfill the requirement in unlicensed spectrum. We propose the following: 
Proposal-1: Suitable ACLR parameters for LAA BS would be as follows: ACLR1 = 35dBc and ACLR2 = 40dBc.

Proposal-2: Adopt an UEM (unwanted emission mask) in 36.104 based on the 5GHz harmonized mask.

A UEM is proposed in our companion contribution [4], where the mask corresponds to 5GHz harmonized emission mask.
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