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Introduction
In RAN4#70bis and RAN4#71 meeting, spurious emission requirement of BS operating in 2GHz MSS band [1-2] has been discussed [3-6]. In this paper we continue the discussion how the coexistence requirement should be specified in BS RF specifications between MSS band and band 1. Note that the discussion below is made for E-UTRA Wide Area BS, but it can be applied to other BS types in a similar manner. The requirement for UTRA BS is also similar.


Discussion
MSS band option has not been decided yet. In RAN4#71 meeting, two possible band options are discussed [7-11]; one is based on 30MHz passband and the other is on 90MHz. In this contribution, it is discussed how the coexistence and collocation requirement should look like for each band option.


Figure 1 MSS band options: The standalone option is adjacent to Band 1. The extended option includes Band 1.
MSS BS spurious emission for coexistence with band 1
In this subsection, how band 1 is protected from MSS band BS is discussed. 
Uplink protection
Band 1 uplink is adjacent to or overlapping with MSS band uplink depending on the band option. MSS band BS receiver band is protected by the stringent emission limit, -96dBm/100kHz for Wide Area BS, from its own transmitter. Therefore, it is not difficult for MSS BS to protect Band 1 uplink, which is either adjacent to or included in MSS uplink band depending on the band option, 30MHz or 90MHz.
  
· For the 30MHz band option, the nominal coexistence requirement for uplink band protection, -49dBm/MHz, can be easily applied to Band 1 uplink, 1920-1980MHz
· For the 90MHz band option, the receiver band protection limit, -96dBm/100kHz, is applied to 1920-2010MHz
Downlink protection
The case for 30MHz passband
In case of 30MHz band option, MSS band and band 1 are adjacent each other. Two alternatives can be considered for coexistence requirement.

1. MSS band BS transmitter protects Band 1 downlink at the nominal coexistence limit, -52dBm/MHz, except for the 10MHz exclusive zone outside MSS band downlink. The ACLR is still applied including the exclusive zone.
2. MSS band BS transmitter protects Band 1 downlink at the nominal spurious emissions limit, -13dBm/MHz for Category A or -30dBm/MHz for Category B, except for the 10MHz exclusive zone. The ACLR is still applied including the exclusive zone.
The first alternative is usually the way to introduce a new band in RAN4 to secure the coexistence of two bands. There are also prior examples for the adjacent FDD bands, i.e., band 11 and 21 as well as band 18 and 19, where the second alternative is adopted. The second alternative can be used when these two bands are deployed like the same band as the standard ACLR and ACS secure the coexistence. Otherwise the first option is always a preferred option. It is also noted that band 1 is already deployed widely. It would be more appropriate that BS in new bands protects the legacy bands in the consistent way in RAN4. 
For the 10MHz exclusive zone, some regional requirements can be applied. For example, ETSI EN 302 574-1 [12] specifies the spurious emission requirement of CGC, where the coexistence requirement with UTRA FDD band I is specified in the following.  
 
	System type operating in the
same geographical area
	Band for co-existence
requirement
	Maximum Level
	Measurement
Bandwidth

	UTRA FDD
	2 110 MHz to 2 170 MHz
	-30 dBm
	1 MHz



This is a standard Category B spurious emission level but is applied immediately out of MSS band without exclusion zone. If this requirement is necessary to be referred in 3GPP spec, it is possible to include it as a regional requirement for a BS operating in MSS band.
The case for 90MHz passband
In case of 90MHz band option, MSS band and band 1 are overlapping. The entire band 1 is included within MSS band. Therefore the spurious emission region of MSS band transmitter is outside of band 1. Thus spurious emissions requirement cannot be defined to band 1. Only the ACLR and operating band unwanted emissions are applied in the same way as the prior examples of overlapping FDD bands, such as band 2 and 25, band 3 and 9, band 4 and 25, and band 5 and 26, etc.

Band 1 BS spurious emission for coexistence with MSS band
Uplink protection
The similar discussion above can apply. The receiver protection limit, -96dBm/100kHz, is applied in 1920-1980MHz. The nominal coexistence requirement for uplink band protection, -49dBm/MHz, can be easily applied in 1980-2010MHz.
Downlink protection
The requirement to be specified is how band 1 BS emission is allowed to the frequency range, 2170-2200 MHz, in MSS band regardless the band option. There are possible ways in the following.

1. Band 1 BS transmitter protects 2170-2200 MHz at the nominal coexistence limit, -52dBm/MHz, except for the 10MHz exclusive zone outside band 1 downlink. The ACLR is still applied including the exclusive zone.
2. Band 1 BS transmitter protects 2170-2200 MHz at the nominal spurious emissions limit, -13dBm/MHz for Category A or -30dBm/MHz for Category B, except for the 10MHz exclusive zone. The ACLR is still applied including the exclusive zone.
As mentioned above, the first alternative is usually the way to introduce a new band in RAN4 to secure the coexistence of two bands. However, the alternative 2 has been also adopted in case of adjacent or overlapping FDD bands. Band 1 is widely deployed today, therefore it may be inappropriate to introduce a new requirement such as the alternative 1 even if the new band is introduced. Therefore the alternative 2 is recommended in order not to change the existing band 1 requirement. 

Spurious emissions limit for collocation
Nothing particular is expected for collocation requirement of MSS band and band 1. MSS band BS and band 1 BS protect receiver bands each other at the nominal spurious emissions level at -96dBm/100kHz for Wide Area BS type. 
Blocking requirement
Nothing special is expected in the general blocking requirement. The nominal Wide Area in-band blocker level, -43dBm, can be applied to the receiver band +/-20MHz. The nominal Wide Area out-of-band blocker level, -15dBm, is applied to the band +/-20MHz outside of the receiver band.

Nothing special is expected in the blocking requirement for collocation with other base stations. MSS band blocker can be defined in the same level as other bands, i.e., +16dBm for Wide Area BS.


Conclusion
Most coexistence and collocation requirements can be specified in a straightforward way for MSS band.

Different options regarding downlink band protection are discussed. 
· For Band 1 BS, it is proposed not to introduce a new spurious emission requirement for the coexistence with MSS band BS. 
· For MSS band BS, it is recommended to introduce the normal coexistence requirement, -52dBm/MHz, to protect the band 1 downlink. 
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