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1. Introduction

In RAN#70 new work item [1] was agreed for enhanced LAA (eLAA) operation in 5 GHz unlicensed band. Compare to LAA work item in Rel-13, in eLAA Rel-14 UL transmission is considered in addition to specified DL CA. Introducing UL transmission in SCell for eLAA implies some changes in BS receiver specification. During last RAN4 discussed BS receiver requirements but without further agreement.
In this contribution we discuss and provide our understanding on BS receiver requirements, which should ensure fair coexistence in 5 GHz unlicensed band.

2. Discussion

Band 46 is first 3GPP band in unlicensed spectrum, which will be used for uplink transmission from Rel-14. Thus, in this section, we discuss BS Rx requirements for eLAA, which are subsequently listed in Clause 7 of TS 36.104.
2.1. Reference sensitivity

Reference sensitive power level is derived based on below equation:

RefSens = kTBwanted + NF + SNR + IM (dBm)
Implementation margin (IM) of 2dB and NF for LTE Local Area BS and Medium Range BS should be reused for LAA base station. However, due to eLAA uplink waveform which is interlaced, fixed reference channels FRC A1-3 are not appropriate. New FRC for eLAA should be consider with interlace composed of 10RBs for 20MHz.
Proposal 1: RAN4 should consider reusing legacy LTE requirements for LAA Local Area BS and Medium Range BS reference sensitivity. New FRC for eLAA should be consider with interlace composed of 10RBs for 20MHz.
2.2. Dynamic range
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth which is derived based on below equation:
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As NF for LTE Local Area BS and Medium Range BS should be reuse for reference sensitivity in above section, thus NF for LA BS and MR BS should be reuse for dynamic rage as well. 
Proposal 2: RAN4 should consider reusing legacy LTE requirements for LAA Local Area BS and Medium Range BS dynamic range.
2.3. In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. For E-UTRA both wanted and interfering signals should be eLAA interlaced waveforms with 10 RBs uniformly spaced over 20 MHz channel. Thus for in-channel selectivity should be used same FRC as for reference sensitivity. The level of interfering and wanted signals can be calculated with same methodology as for LTE.
Proposal 3: RAN4 should consider reuse legacy LTE methodology for interfering and wanted signal for in-channel selectivity.
2.4. Adjacent channel selectivity and narrowband blocking

For 5GHz unlicensed band the dominant interference is WiFi or will be another LAA system with 20 MHz bandwidth only (in some limited regions and with some channels with 10 MHz bandwidth). For adjacent channel selectivity, the interfering signal out of the LTE channel is specified as 5MHz. For LAA it is proposed 20MHz channel bandwidth for interfering signal. Therefore, it is proposed that the narrowband blocking requirement is not applicable to eLAA in Band 46. 
Proposal 4: 20 MHz channel bandwidth should be used for interfering signal for ACS.

Proposal 5: Narrowband blocking requirement is not applicable to LAA in Band 46.
Table 1. Adjacent channel selectivity for Medium Range BS and Local Area BS for Band 46
	E-UTRA

channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset from  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	20
	PREFSENS + 6dB*
	-44
	±10.0025
	20MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2.


2.5. Blocking

Blocking requirements require also as ACS, interfering signal modification to 20MHz LTE for in-band blocking in Band 46. Band 46 uses the highest frequencies compare to other E-UTRA bands, upper range is close to 6 GHz. In addition, Band 46 has the widest range of 775 MHz, which needs to be cover by wide band filters. Therefore, we propose to define out-of-band blocking requirements to -30dBm and for in-band blocking to -35dBm.
Proposal 6: RAN4 should consider -30dBm for out-of-band blocking for Local Are BS and Medium Range BS requirement for Band 46.

2.6. Receiver spurious emission

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. It is proposed to reuse existing regulations for RX spurious emission. 
Proposal 7: RAN4 should consider reusing existing LTE requirements for LAA RX spurious emission.

2.7. Receiver intermodulation
Legacy LTE specification should be reused for receiver intermodulation. However, for LAA interfering signal should be modify to 20MHz LTE. In Proposal 5 narrowband blocking requirement is proposed to be not applicable to LAA in Band 46. As in 5 GHz narrowband interferers are not expected. Thus, for receiver intermodulation also narrowband intermodulation (single RB) should be not applicable for Band 46.
Proposal 8: RAN4 should consider reusing existing LTE requirements for receiver intermodulation for Band 46. Interfering signal of 20 MHz LTE should be used and narrowband intermodulation (single RB) should not be applicable for receiver intermodulation.
3. Conclusion

In this contribution, we discuss BS receiver requirements for uplink transmission in unlicensed band 5 GHz.
 We have made the following proposals:
Proposal 1: RAN4 should consider reusing legacy LTE requirements for LAA Local Area BS and Medium Range BS reference sensitivity. New FRC for eLAA should be consider with interlace composed of 10RBs for 20MHz.
Proposal 2: RAN4 should consider reusing legacy LTE requirements for LAA Local Area BS and Medium Range BS dynamic range.
Proposal 3: RAN4 should consider reuse legacy LTE methodology for interfering and wanted signal for in-channel selectivity.

Proposal 4: 20 MHz channel bandwidth should be used for interfering signal for ACS.

Proposal 5: Narrowband blocking requirement is not applicable to LAA in Band 46.
Proposal 6: RAN4 should consider -30dBm for out-of-band blocking requirement for Band 46.

Proposal 7: RAN4 should consider reusing existing LTE requirements for LAA RX spurious emission.

Proposal 8: RAN4 should consider reusing existing LTE requirements for receiver intermodulation for Band 46. Interfering signal of 20 MHz LTE should be used and narrowband intermodulation (single RB) should not be applicable for receiver intermodulation.
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