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1 Introduction
An LS on PUSCH transmission for eLAA was sent by RAN1 in [1]. Agreement on PUSCH resource allocation is multiple interlaces:

Agreement:

· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz

· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz

· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation

· FFS the case of other system bandwidth(s)
This contribution discusses BS RX requirements for UL with LAA Scell(s).
2 Discussion
BS RX requirements are discussed one by one in this section. In Rel-13, only 20MHz channel bandwidth was specified for LAA and 10MHz channel bandwidth is expected to be introduced in eLAA in Rel-14. In this section, only 20MHz channel is considered for BS RX requirements.
UL transmission in Band 46 is very different from that in licensed band and one interlace is the basic unit of resource allocation. Therefore, it is proposed fixed reference channel to test BS RX requirement should be one interlace composed of 10RBs for 20MHz, e.g. interlace one.
Reference sensitivity
Existing NF and IM (2dB) assumption in REFSENS for Local area and Medium range base station can be reused for LAA. Required SNR for PUSCH interlace transmission in low MCS should be determined by link level simulation.
RefSens = kTBwanted + NF + SNR + IM (dBm)
Dynamic range

Interfering signal in existing dynamic range requirement for Local area and Medium range base station can be reused for 20MHz channel bandwidth for LAA since the NF is proposed to be reused.
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For the wanted signal, required SINR for PUSCH interlace transmission in high MCS should be determined by link level simulation. IM of 2.5dB for high MCS can be reused for LAA.
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In-channel selectivity
For interlace transmission, interfering and wanted signals for in-channel selectivity can be designed as in Figure 1 for 20MHz. Interlace 0 and interlace 9 are symmetric with DC, so the image of one interlace is just located in the wanted signal of the other interlace.
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Figure 1 Illustration of ICS requirement for LAA BS

The level of interfering and wanted signals can be calculated with same methodology as LTE as below where NF and IM can be reused and SINR are the required SINR for high MCS and low MCS respectively.
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ACS/Blocking

LTE ACS/Blocking requirements are illustrated in Figure 1. The interfering signal out of the LTE channel is always 5MHz in these requirements. 
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Figure 2 ACS/Blocking requirements for LTE licensed bands

For LAA band 46, for 20MHz channel bandwidth, 20MHz interfering signal is reasonable because there is no 5MHz existing in the network. Interfering signal level and desensitivity can be kept no change and only the interfering signal bandwidth and offset are changed accordingly for ACS/narrow-band/in-band blocking requirement, as illustrated in Figure 2. The frequency offsets are also adjusted to ensure the interfering signal is non-orthogonal with the wanted signal.
For 10MHz channel bandwidth, same interfering signal can be applied with same 6dB desensitivity.
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Figure 3 ACS/Blocking requirements for LAA band 46

For out-of-band blocking requirement, -15dBm CW interfering signal at only 20MHz outside the band edge is also very scarcely present. Furthermore, the band filter which covers so wide bandwidth from 5150MHz-5925MHz is very hard to provide enough rejection at this frequency point. Therefore, it is proposed to define out-of-band blocking signal with -25dBm/CW within the frequency range of 20MHz to [500MHz] outside the band edge. For the frequency range >500MHz outside the band edge, -15dBm blocker signal is still maintained.
	Interfering signal 
	Interfering signal level 
	frequency offset between LTE channel edge and interfering signal centre frequency 
	Desensitivity 
	Note 

	20M LTE 
	-44 dBm 
	10.0175M 
	6 dB 
	ACS 

	20M LTE 
	-35 dBm 
	30M 
	6 dB 
	In-band blocking 

	RB of LTE 
	-41 dBm 
	±(342.5+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24 
	6 dB 
	Narrow band blocking 

	CW 
	-25dBm
-15dBm 
	>Band edge+20M
>Band edge+500M 
	6 dB 
6 dB 
	Out-of-band blocking 


RX spurious emission

Existing RX spurious emission requirement comes from the regulation, so it can be reused for LAA with only extension of the upper edge of the emission range. Same method can be used as TX spurious emission.
RX intermodulation
Same as ACS/Blocking requirements, RX intermodulation requirement also adopt 20MHz E-UTRA as interfering signal replaced of previous 5MHz E-UTRA. The definition is illustrated in Figure 3 for 20MHz wanted signal.
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Figure 4 RX intermodulation requirement for LAA band 46

	Interfering signal 
	Interfering signal level 
	frequency offset between RF bandwidth edge and interfering signal center frequency 
	Desensitivity 
	Note 

	CW 
	-44 dBm 
	7 MHz 
	6 dB 
	General intermodulation 

	20M LTE 
	-44 dBm 
	24 MHz 
	
	

	CW 
	-44 dBm 
	350 kHz 
	6 dB 
	Narrow-band intermodulation 

	RB of LTE 
	-44 dBm 
	1790 kHz 
	
	


3 Conclusion

This contribution initially discusses UL (BS) receiver requirement for eLAA in Rel-14. Some major points are observed:
· FRC for RX requirements in Band 46 should be interlace transmission.

· ICS for interlace transmission need to be redesigned.

· Interfering signals for receiver requirements are changed to 20MHz in Band 46;

· Out-of-band blocking signal is relaxed to -25dBm within 500 MHz outside the operating band.
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