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1 Introduction
A new WI on license-assisted access to unlicensed Spectrum was established in RAN #68 [1]. This contribution gives some discussions on spurious emission requirement for LAA BS.
2 Discussion
2.1 Mandatory requirements

Mandatory spurious emissions requirement comes from ITU-R SM.329. Only category A and category B emission level are defined in 3GPP specification. It is noted that spurious emission defined in SM.329 and 3GPP specification is apply to the antenna connector of the transmitter.
Below is the spurious emission limits defined in TS 36.104.
Table 6.6.4.1.1.1-1: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3: 
Applies only for Bands 22, 42 and 43.


Table 6.6.4.1.2.1-1: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1.
NOTE 3: 
Applies only for Bands 22, 42 and 43.


Spurious emission limit is specified up to 12.75GHz or 5th harmonic of the upper frequency edge of the DL operating band in GHz, the latter only applies for Bands 22, 42 and 43. The frequency range of 5GHz band is 5150-5925MHz, which mostly falls into the fundamental frequency range of “5.2GHz-13GHz” in the measurment frequency range table in SM.329 as below. Therefore, for 5GHz band, the upper frequency of spurious emission limit needs further amendment according to SM.329.
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Proposal 1: For 5GHz band, the upper frequency of spurious emission limit needs further amendment according to SM.329.
The correction on the text is proposed as:
Table 1 Correction on spurious emission upper limit for category A and B
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz ( Min (5th harmonic of the upper frequency edge of the DL operating band in GHz, 26GHz)
	-30 dBm
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1.
NOTE 3: 
Applies only for Bands 22, 42 43 and X, Y, ….


2.2 Transmitter spurious emission for 5GHz

For 5GHz unlicensed spectrum, spurious emissions is specified in harmonized standard or regulations in most of regions, for example ETSI EN 301 893 in Europe and FCC title 47 part 15 in US. These requirements should be captured in TS 36.104 for 5GHz as regional transmitter spurious emissions.
In EN 301 893, the power of any spurious emission shall not exceed the limits in Table 2. The emissions captured in TS 36.104 may need to be revised according to the band decisions.
Table 2 BS Spurious emissions limits in EN 301 893
	Frequency range
	Maximum Level
	Measurement Bandwidth

	30-47 MHz
	-36 dBm
	100 kHz

	47-74 MHz
	-54 dBm
	100 kHz

	75-87.5 MHz
	-36 dBm
	100 kHz

	87.5-118 MHz
	-54 dBm
	100 kHz

	118-174 MHz
	-36 dBm
	100 kHz

	174-230 MHz
	-54 dBm
	100 kHz

	230-470 MHz
	-36 dBm
	100 kHz

	470-862 MHz
	-54 dBm
	100 kHz

	0.862-1 GHz
	-36 dBm
	100 kHz

	1-5.15 GHz
	-30 dBm
	1 MHz

	5.35-5.5.47 GHz
	-30 dBm
	1 MHz

	5.725-26 GHz
	-30 dBm
	1 MHz

	NOTE 1: Maximum emission level is defined as the total transmitter emissions over all antennas and antenna elements.


In US, emissions in FCC part 15 are defined as field strength and we need to convert field strength uv/m to dBm. It is noted that the spurious emission derived by field strength should be from the radiated source so it should be EIRP emission. 
The power of spurious emission is listed in Table 3 in China. The emissions captured in TS 36.104 may need to be revised according to the band decisions.
Table 3 BS Spurious emissions limits in China
	Frequency range
	Maximum Level
	Measurement Bandwidth

	30-1000 MHz
	-36 dBm
	100 kHz

	48.5-72.5MHz, 76-118MHz, 167-223MHz, 470-798MHz
	-54 dBm
	100 kHz

	1000-2400 MHz
	-30 dBm
	1 MHz

	2400-2483.5 MHz
	-40 dBm
	1 MHz

	2483.5-3400 MHz
	-30 dBm
	1 MHz

	3400-3530 MHz
	-40 dBm
	1 MHz

	3.53-40 GHz
	-30 dBm
	1 MHz

	NOTE 1: Maximum emission level is defined as the total transmitter emissions over all antennas and antenna elements.


Proposal 2: Regulatory spurious emission requirements should be captured in TS 36.104 for 5GHz as regional transmitter spurious emissions.

2.3 Co-existence and co-location spurious emissions

Co-existence and co-location spurious emissions both need to be extended to5GHz band(s) for local area and medium range BS with reference to the current requirement. The text in Table 1 is shown as an example and the final text depends on the band decision.
Table 3 Co-existence and co-location spurious emissions
	E-UTRA Band X, Y, …
	5150 - 5925 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band X, Y, ….


	LA E-UTRA Band X, Y, …
	5150 – 5925 MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band X, Y, …


	MR E-UTRA Band X, Y, …
	5150 – 5925 MHz
	-91 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band X, Y, …


Proposal 3: Co-existence and co-location spurious emissions both need to be extended to 5GHz band(s) for local area and medium range BS with reference to the current requirement.
3 Conclusion

Based on above discussion, proposals are made as below:
Proposal 1: For 5GHz band, the upper frequency of spurious emission limit needs further amendment according to SM.329.
Proposal: Regulatory spurious emission requirements should be captured in TS 36.104 for 5GHz as regional transmitter spurious emissions.
Proposal: Co-existence and co-location spurious emissions both need to be extended to 5GHz band(s) for local area and medium range BS with reference to the current requirement.
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