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Introduction
In RAN4 #76bis a Way Forward on channel arrangement for LAA was approved [4]. In this contribution, we make a proposal to finalize the channel raster down-selection to be specified by LAA.

Channel raster for 5GHz unlicensed spectrum
As agreed in [1], the unlicensed spectrum available for LAA in 5GHz band will span from 5150MHz to 5925MHz. Depending on the region of operation only part of this spectrum could be available. It is also worth noticing that 5350-5470MHz is currently not available for transmission of Radio LAN (RLAN). 
In [4] it was agreed to use only 20MHz channel bandwidth for LAA operation in 5GHz band. Moreover, following the RAN4 working agreement specified in [5] we also assume a single band covering 5150MHz-5925MHz for LAA. The following agreements captured in [6] were also already reached in RAN4 #76.
Proposal 2: LAA E-UTRA EARFCN based on 100kHz channel raster are down-selected so that LAA and Wi-Fi channels can be aligned as much as possible. Other type of down selection shall not be precluded in future releases.
Proposal 3: The E-UTRA contiguous carrier aggregation channel spacing for LAA should be a multiple of 300kHz. For 20MHz CBW, it is proposed to set the channel spacing to 19.8MHz and 20.1MHz alternately to reduce the interference between Wi-Fi and LAA.
In Table 1, we make a proposal for LAA channel raster which fulfils the above agreements, i.e.:
· 20MHz channel BW for LAA
· Alignment with Wi-Fi channels
· Down selection compared to the legacy 100KHz raster 
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	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	451
	5150
	255144
	255144-262894
	5150
	255144
	255144-262894

	NOTE 1: 	Only the following NDL and NUL are allowed for operation in band 45:
NDL,allowed = {n-2, n-1, n, n+1, n+2 | n = 255644, 255844, 256044, 256244, 256444, 256644,  258444	258644, 258844,	259044, 259244,	259444, 259644,	259844, 260044, 260244,	260444, 260644, 260844, 260894, 261094, 261294, 261494, 261694, 261894, 262094, 262294,	262494	262694}
NDL,allowed = {n-2, n-1, n, n+1, n+2, n+3, n+4, n+5, n+6, n+7, n+8, n+9 | n = 255244, 255444}
NDL,allowed = {n-9, n-8, n-7, n-6, n-5, n-4, n-3, n-2, n-1, n, n+1, n+2 | n = 256844, 257044}





Proposal 1: to adopt E-UTRA channel numbers described in Table 1 for 5GHz channelization.
It is worth noticing that channels corresponding to n=255244 (FDL = FUL = 5160MHz) and n=260894 (FDL = FUL = 5725MHz) do not correspond to Wi-Fi channels. 
An example showing legacy 100KHz raster and allowed EARFCN is 5GHz is showed in Figure 1.
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As it can be observed, the general approach is to have 5 possible carriers location for each Wi-Fi carriers. For instance considering Wi-Fi channel 40 (carrier frequency 5200MHz, NDL=255644) we will have the following possible carrier frequencies for LAA: 5199.8MHz, 5199.9MHz, 5200MHz, 5200.1MHz, and 5200.2MHz. For some specific channels, more NDL are allowed, in particular:
· For channel whose nominal carrier frequency is 5160MHz (NDL=255244), carrier locations from 5159.8MHz to 5160.9MHz with 100KHz steps are allowed;
· For channel whose nominal carrier frequency is 5180MHz (NDL=255444), carrier locations from 5179.8MHz to 5180.9MHz with 100KHz steps are allowed;
· For channel whose nominal carrier frequency is 5320MHz (NDL=268044), carrier locations from 5319.1MHz to 5320.2MHz with 100KHz steps are allowed;
· For channel whose nominal carrier frequency is 5340MHz (NDL=257044), carrier locations from 5339.1MHz to 5340.2MHz with 100KHz steps are allowed;
The motivation of the extra carriers for the above four channels is related to some specific emission requirements. Indeed, FCC has tight emission requirements for the so-called restricted bands [2]. For bands 4500-5150MHz and 5350-5460MHz the spurious emission requirement is 54 dBuV/m at a measurement distance of 3 meters [3], or -41.2dBm/1MHz assuming an antenna gain of 0 dBi. Therefore, increasing the carrier offset to the restricted bands edge would allow lower leakage of digital filter noise. Finally, adding extra carriers around 5180MHz and 5320MHz carriers will also facilitate the implementation of contiguous intra-band CA.
Based on the above proposal the search space for UE and eNodeB is significantly reduced. Indeed the occupied EARFCN are 193 (29x5 + 4x12) against 7750 for the case of allocation of all 100KHz spaced EARCFN.

Conclusion
In this contribution we analysed the channelization for 5GHz spectrum. Following the agreements already made in the previous RAN4 meetings, we made the following proposal:
Proposal 1: to adopt E-UTRA channel numbers described in Table 1 for 5GHz band.
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