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1 Introduction
In the last meeting, BS RF requirement for LAA was discussed and following WF was agreed
1. Regional regulatory requirements should be accounted for in the following way:
· RAN4 should aim at having a minimum set of limits for each BS RF requirement related to global and regional regulation, such as max BS power and unwanted emissions.
· There should in addition to the limits(s) be general references to existing regulation.
2. Possible RAN4 requirements on the LBT procedure should be further studied depending on RAN1 and RAN2’s discussion.
3. For spurious emissions, the frequency range of the requirement needs to be adapted to the higher carrier frequency (5 GHz).
In this paper, we discuss how to define BS co-existence requirement for LAA.
2 Discussion
In the last RAN4 meeting, whether sub-band filter (5150-5250, 5250-5350, 5470-5725, 5725-5925) will be assumed for LAA BS was discussed, but no consensus was made. To our understanding, one important intension to specify LAA in 3GPP is to have an alternative system in unlicensed band with better performance than WiFi. Some key features, such as dynamic power control, better RF and demodulation requirement may help LAA outperform WiFi. 
In common cases, there will be no coordination between LAA BSs deployed by different operators. A cell edge LAA UE, transmitting at maximum power and receiving at reference sensitivity, could be very close to another LAA BS operating on other frequencies. Although WiFi scenario could have the same case, now we have a chance to make LAA work better. If sub-band filter is assumed, additional co-existence requirement (6.6.4.3 in TS36.104) and co-location requirement (6.6.6.4 and 7.6.2 in TS36.104) other than in-band requirement can be applied. In that case, LAA BSs in the same area working on different sub-bands (5150-5250, 5250-5350, 5470-5725, 5725-5925) will be interference free to each other. We propose to introduce Table 2-1, 2-2 and 2-3 into TS 36.104 for LAA. The protecting level, depending on the maximum transmitting power, sensitivity and MCL, is for future study. Since some sub-bands are adjacent to each other, certain excluded frequency range such as 10MHz could be defined.
Proposal#1: to assume sub-band filter (5150-5250, 5250-5350, 5470-5725, 5725-5925) at BS side
Proposal#2: additional co-existence requirement (6.6.4.3 in TS36.104) and co-location requirement (6.6.6.4 and 7.6.2 in TS36.104) shall be applied between each sub-band
Table 2-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	LAA Band [x]
	5150-5250 MHz
	-[TBD] dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in [5150

	LAA Band [x]
	5250-5350 MHz
	-[TBD] dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 41.

	LAA Band [x]
	5470-5725 MHz
	-[TBD] dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 42 or 43.

	LAA Band [x]
	5725-5925 MHz
	-[TBD] dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 42 or 43.


NOTE 1:	As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band 25, Band 27, Band 28,  Band 29 and LAA Band [x], the co-existence requirements in Table 6.6.4.3.1-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see Table 5.5-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.

Table 2-2 BS Spurious emissions limits for co-located with another BS
	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	LAA Band [x]
	5150-5250 MHz
	-[TBD] dBm
	100 kHz
	

	LAA Band [x]
	5250-5350 MHz
	-[TBD] dBm
	100 kHz
	

	LAA Band [x]
	5470-5725 MHz
	-[TBD] dBm
	100 kHz
	

	LAA Band [x]
	5725-5925 MHz
	-[TBD] dBm
	100 kHz
	



Table 2-3: Blocking performance requirement for E-UTRA when co-located with BS in other frequency bands
	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	LAA Band [x]
	5150-5250
	+[TBD]
	PREFSENS + [TBD]dB*
	CW carrier

	LAA Band [x]
	5250-5350
	+[TBD]
	PREFSENS + [TBD]dB*
	CW carrier

	LAA Band [x]
	5470-5725
	+[TBD]
	PREFSENS + [TBD]dB*
	CW carrier

	LAA Band [x]
	5725-5925
	+[TBD]
	PREFSENS + [TBD]dB*
	CW carrier



To have better performance inside each sub-band, ACLR is the key RF requirement at BS side. If we look at the current TS 36.104, we will find that any BS class use the same 45dB E-UTRA ACLR requirement. Although the relative ACLR requirements are the same, it is much easier for the BS with lower class of lower output power to meet. That means maintain 45dB ALCR requirement will not cost so significant. 
Another reason to maintain the ACLR requirement is because different transmission scheme used between licensed band and unlicensed one. On licensed band, adjacent channel leakage only causes a certain of sensitivity degradation. However, on unlicensed band, due to LBT and CSMA/CA scheme, poor ACLR may also collide the transmission on adjacent channel if leakage is higher than the detection threshold. Therefore, better ACLR could leave more transmission opportunities for adjacent channel.
Proposal#3: Maintain 45dB ACLR requirement for LAA BS.
3 Conclusion
Proposal#1: to assume sub-band filter (5150-5250, 5250-5350, 5470-5725, 5725-5925) at BS side
Proposal#2: additional co-existence requirement (6.6.4.3 in TS36.104) and co-location requirement (6.6.6.4 and 7.6.2 in TS36.104) shall be applied between each sub-band
Proposal#3: Maintain 45dB ACLR requirement for LAA BS.
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