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1. Introduction
During the last RAN4 meeting held in Anaheim (RAN4#77) UE [1] and BS [2] CRs were agreed in the last minutes of the meeting. However, in agreed CR (and in specification) there are open issues, which require additional considerations. BS CR [2] considers co-location and co-existence requirements to be introduced in TS 36.104 [3] specification for Band 46.
In this contribution, we discuss and propose way forward on BS co-location and co-existence requirements for Band 46.
2. Discussion
In this section, we discuss co-existence and co-location requirements for Licensed Assist Access operation in Band 46. 
2.1. Co-existence requirements
Co-existence requirements for BS may apply for protection of system operating in frequency ranges other than the E-UTRA BS downlink operating band.  The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band. 
Currently, the following statement is captured in TS 36.104for Band 46:
Additional co-existence requirements may apply for some regions or in case of a deployment where two or more Band 46 BSs are in close proximity. The detailed requirements are TBD. 

As Band 46 consist of 4 sub-bands: 46A, 46B, 46C, and 46D, there is a possible scenario that LAA would be the only technology deployed in one/some of the sub-bands, in certain country/region. For such a scenario, certain optional co-existence requirements could be considered to be specified in relevant BS specifications. 
If RAN4 agrees to define those optional requirements, energy detection threshold should be taken into account. Furthermore, as different BS classes are used for LAA operation, the requirements shall be based on worst case scenario which is LA BS operation with MCL of 45dB.Taking into account arguments above, the co-ex requirement level can be derived as follows:
Co-existence SE level = Energy detection threshold – LA BS MCL
Table 1 Co-existence spurious emission level calculation.

	Energy detection threshold 
	-85 dBm/MHz

	LA BS MCL
	45dB

	Co-existence spurious emission level
	-40 dBm/MHz


Figure 1 illustrates optional BS spurious emission levels for co-existence based on example of sub-bands 46A and 46D with general spurious emission levels and unwanted emissions levels.
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Figure 1 Optional co-existence spurious emission requirements level proposal for Band 46, example for sub-bands 46A and 46D.
In Table 2 we present proposed levels for optional BS spurious emissions limits for co-existence in Band 46. 
Additional optional co-existence requirements may apply for some regions or countries, where in sub-bands of Band 46, LAA only scenario deployment is consider.  
Table 2: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in Band 46
	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band 46A
	5150 - 5250 MHz
	-40 dBm
	1 MHz
	This is not applicable to E-UTRA BS supporting Band 46A or 46B.

	E-UTRA Band 46B
	5250 - 5350 MHz
	-40 dBm
	1 MHz
	This is not applicable to E-UTRA BS supporting Band 46A or 46B.

	E-UTRA Band 46C
	5470 - 5725 MHz
	-40 dBm
	1 MHz
	This is not applicable to E-UTRA BS supporting Band 46C or 46D.

	E-UTRA Band 46D
	5725 - 5925 MHz
	-40 dBm
	1 MHz
	This is not applicable to E-UTRA BS supporting Band 46C or 46D.

	NOTE 1: This optional requirement may apply to E-UTRA BS operating in certain regions.


Proposal 1: If RAN4 agrees to define additional optional co-ex requirements, the requirement should be based on energy detection threshold and worst case scenario as shown in Table 2.
2.2. Co-location requirements

Co-location with other requirements are optional and may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD and/or E-UTRA BS are co-located with an E-UTRA BS. These requirements shall be declared by manufacturer whether the BS under test is intended to operate co-located with base station of one or more of the mentioned systems and/or E-UTRA operating in another band. With co-location requirements applied, two co-located LAA BSs could transmit simultaneously. Co-location requirements may be applied in some specific regions/countries.

Co-location requirements in current BS specification assume a 30 dB coupling loss between transmitter and receiver. For LAA operation, co-location requirement only depends on CCA detection threshold. Assuming the MCL between two base stations is 30dB, co-location BS spurious emission limit is -55 dBm/MHz.

Figure 2 illustrates BS spurious emission levels for co-location based on example of sub-bands 46A and 46D with general spurious emission levels and unwanted emissions levels.
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Figure 2 Optional co-location spurious emission requirements level proposal for Band 46, example for sub-bands 46A and 46D.
In Table 3 we present table with maximum levels for BS spurious emissions limits for BS co-located with another BS operating in Band 46. 
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	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band 46A
	5150 - 5250 MHz
	-55 dBm
	1 MHz
	This is only applicable to E-UTRA BS supporting Band 46C and/or 46D only.

	E-UTRA Band 46B
	5250 - 5350 MHz
	-55 dBm
	1 MHz
	This is only applicable to E-UTRA BS supporting Band 46C and/or 46D only.

	E-UTRA Band 46C
	5470 - 5725 MHz
	-55 dBm
	1 MHz
	This is only applicable to E-UTRA BS supporting Band 46A and/or 46B only.

	E-UTRA Band 46D
	5725 - 5925 MHz
	-55 dBm
	1 MHz
	This is only applicable to E-UTRA BS supporting Band 46A and/or 46B only.

	NOTE 1: This requirement may apply to E-UTRA BS operating in certain regions.


Proposal 2: If RAN4 agrees to define additional optional co-location requirements, the requirement should be based on energy detection threshold and worst case scenario as shown in Table 3.
3. Conclusion

In this contribution, we propose co-existence and co-location requirements for Band 46.
Proposal 1: If RAN4 agrees to define additional optional co-ex requirements, the requirement should be based on energy detection threshold and worst case scenario as shown in Table 2.
Proposal 2: If RAN4 agrees to define additional optional co-location requirements, the requirement should be based on energy detection threshold and worst case scenario as shown in Table 3
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