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Introduction
In last RAN meeting held in Malmo (RAN #68), a new work item on Licence-Assisted Access (LAA) to unlicensed spectrum was approved [1]. In this contribution, we focus on ACLR requirement for Base Station (BS) transmitting on unlicensed spectrum. Based on system level simulation results for LAA to LAA coexistence already provided in previous RAN4 meetings, and considering the specific 5GHz unlicensed spectrum scenario, we will also make a specific proposal to update BS ACLR value in 5GHz band(s).  

Discussion
In RAN4 #75bis held in Fukuoka, several simulation results addressing LAA to LAA adjacent channel coexistence were presented [5][6]. First of all, it was pointed out how the interference situation in unlicensed spectrum is different from the “controlled” environment available in licensed bands. Based on this observation, it is clear that having a tight ACLR requirement could be not beneficial in terms of final end user performance, the motivation being that other technologies using the same spectrum could still satisfy regulatory requirements with much worse RF specifications. On the other hand, imposing tight requirements could be a disadvantage in terms of competition with other technologies operating in the same spectrum due to higher cost of the RF components needed to meet those requirements.
An extensive analysis was also performed to show SINR distributions and throughput degradation as a function of ACLR in case of LAA to LAA coexistence. It was shown that a relaxation of Base Station ACLR will have a limited impact in terms of throughput degradation due to adjacent channel interference (ACI).
The above observation were captured in LAA TR 36.899 conclusion on ACI study [3]:
-	From ACI point of view, ACLR values lower than legacy requirement cause a limited impact in SINR performance (and hence to throughput performance since SINR and throughput are linearly related) in the scenario of DL to DL. 
-	From throughput loss point of view ACLR values should be larger than certain value to ensure coexistence for LAA to LAA in the scenario of DL to UL. 
Of course, it was also observed that since LAA and Wi-Fi are supposed to co-exist in 5GHz spectrum, any possible modification of existing LTE RF requirements should take into account also Wi-Fi RF requirements.
 
Base Station ACLR proposal
Based on the above observations and on the conclusions of LAA SI, there are evidences showing that an ACLR relaxation is possible with limited impact to LAA throughput. In [5] a wide range of BS ACLR was simulated in LAA to LAA coexistence study. Results showed that relaxing ACLR up to 30dBc has negligible impact on throughput, these results were also included in LAA TR 36.899. It is also worth noticing that an ACLR=30dBc would still be higher compared to Wi-Fi ACLR. Indeed, as documented in [3], ACLR value which can be obtained through integration of transmitter mask in IEEE specification is about 26dBc. 
It is worth noticing that the need of this relaxation comes from a completely new area of operation for LTE. Indeed, similar to what Wi-Fi APs and STAs are doing today, new Base Stations supporting LAA in 5GHz band, should guarantee PA performance over a very wide spectrum (5150MHz-5925MHz), making the possibility to meet legacy requirement (which was defined for licensed bands in much lower frequency ranges) very challenging.  
Based on the above observations, we make the following proposal:
Proposal 1: Medium Range and Local Area BS ACLR for 5GHz band(s) should be 30dB.
[bookmark: _GoBack]Assuming that a single band will be defined for 5GHz spectrum, namely Band 45 as proposed in [4], the following table could be included in TS 36.104:
Table 6.6.2.1-1b: Medium Range and Local Area BS ACLR in band 45
	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	30 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	30 dB

	NOTE 1:	BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.



Conclusion
In this contribution we analysed Base Station ACLR minimum requirement for LAA transmission in 5GHz. Based on the already provided simulation results, and taking into account implementation and cost aspects: 
Proposal 1: Medium Range and Local Area BS ACLR for 5GHz band(s) should be 30dB.
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