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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In LTE, a nominal channel spacing is defined between two adjacent E-UTRA carriers but deploying this may overprovision the guardbands. The loss in spectrum utilization could become substantial when the number of carriers is large. Therefore, the channel spacing can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario. For example, two 20 MHz carriers may have a carrier spacing less than 20 MHz, thereby allowing for improved spectral efficiency. 
LAA is expected to exploit large blocks of contiguous frequency spectrum. However, less than nominal carrier spacing does not appear to have been considered for LAA so far and it is unclear whether it could apply. This may leave an unproportional large part of the LAA spectrum unused. An alternative would therefore instead be to consider whether the transmission bandwidth of an LAA carrier could be slightly extended while keeping the nominal channel spacing. 
LTE and WiFi have different RF characteristics as shown in Table 1. Although they have similar transmission bandwidth (i.e., 1200*15 kHz = 18 MHz in LTE and 56*312.5 kHz = 17.5 MHz in WiFi), the WiFi out-of-band power emission is much larger than for LTE [1]. Hence, there may be opportunities to further improve the spectral efficiency of LAA by utilizing slightly wider carriers. In this contribution, the power spectral densities (PSDs) of LTE waveform and WiFi waveform are evaluated. 

Table 1. Numerology for 3GPP E-UTRA LTE and IEEE Std 802.11ac-2013 for a 20 MHz channel.
	Parameter
	3GPP E-UTRA LTE
	IEEE Std 802.11ac-2013

	Subcarrier spacing [kHz]
	15
	312.5

	Symbol duration [µs]
	~66.7
	3.2

	Cyclic prefix [µs]
	~4.7
	0.8

	Modulated subcarriers
	1200
	56

	DC subcarrier
	Unmodulated
	Unmodulated



[bookmark: _Ref129681832]Out-of-band emissions for LAA and WiFi 
The PSDs are evaluated for a system bandwidth of 20 MHz with transmit power 30 dBm for signals generated without any proprietary spectrum filters or implementation margins. The LAA system is evaluated using 100 or 110 Physical Resource Blocks (PRBs) transmission bandwidth, respectively. It is observed from Fig.1 that the PSD at band edge of LAA 100 PRB is much lower (11.6 dBm/Hz) than that of WiFi and even the PSD at band edge of LAA 110 PRB is lower than that of WiFi. 
Another measure is the Adjacent Channel Leakage Ratio (ACLR), which is defined as the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The ACLR is computed to 39.8 dB for LAA 100 PRB, 27.3 dB for WiFi and 39.2 dB for LAA 110 PRB assuming a measurement bandwidth of 18 MHz. Hence, the out-of-band emissions for LAA 100 PRB are substantially lower than for WiFi, which would allow wider transmission bandwidths.

[image: ]
Figure 1. Power spectral density of WiFi, LAA of transmission bandwidth 100 PRB and 110 PRB, 20MHz system bandwidth and 30dBm transmission power assumed.
It would be therefore beneficial to study whether an LAA transmission bandwidth larger than 100 PRBs could be utilized, while still keeping lower out-of-band emissions than WiFi. It should be noted that WiFi has already made a similar reduction in the guard band in IEEE 802.11n/ac by using 4 more subcarriers (i.e., in total 56) than the earlier IEEE 802.11a/g. LAA may avoid additional work by supporting a wider bandwidth already in Rel-13. The LAA PHY layer may not need changes as transmission bandwidths up to 110 PRB are already supported.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]LAA offers lower out-of-band emissions than WiFi. It could be considered to extend the LAA transmission bandwidth beyond 100 PRBs to e.g. 110 PRBs to increase the spectral efficiency, while still keeping lower out-of-band emissions than WiFi.
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