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Introduction
In RAN#65, the extended band plan, 2x90MHz, was approved in the condition stated in [1] as “The starting assumption is that we will have the 2x90 Band Plan, however, in the 1st Phase of the work we will evaluate potential impacts on 1920-1980 MHz, 2110-2170 MHz before making a final decision on the Band Plan. If any impact on performance or any changes w.r.t. existing requirements of Band-1 are found, then we will re-visit the Band Plan assumption.”

The coexistence requirement of the new band with 3GPP bands in 2GHz spectrum has so far been studied in [2-11]. In this paper a text proposal is presented for approval based on these studies.

In the following sections, the band with the 2x90MHz arrangement, 1920-2010/2110-2200MHz is referred as “the new band”.

Discussion
3GPP bands in 2GHz spectrum
Figure 1 shows the 3GPP bands in 2GHz spectrum that may coexist in Region 1. For the 2x90MHz arrangement, Band 33 and 34 are adjacent to the new band uplink; Band 1 overlaps with the new band. 



Figure 1 3GPP bands in 2GHz spectrum 
Noted that Band 1, 33, and 34 are E-UTRA bands. The corresponding UTRA bands are FDD Band I and TDD Band a).

Spurious emission requirement for coexistence with E-UTRA Band 1
As already discussed in the previous RAN4 meetings, the coexistence of the new band and Band 1 should not require any additional BS spurious emission limit in the downlink frequency range, 2110-2200MHz, other than ACLR, operating band unwanted emission, and the standard spurious emission limit apply. In other word, Band 1 BS and the new band BS do not protect the downlink at the level -52 dBm/Hz. On the other hand, the uplink should be protected at the level -49dBm/MHz unless the tighter receiver protection requirement is applied (i.e., Sub-clause 6.6.4.2 of TS36.104). For the Band 1 BS, the protection of 1980-2010MHz is a new coexistence requirement. However, such requirement is not difficult to meet because it is right next to the own receiver band where much tighter requirement is applied.
Spurious emission requirement for coexistence with UTRA FDD Band I
The same conclusion for E-UTRA Band 1 coexistence should be applied to UTRA FDD Band I coexistence. 
Spurious emission requirement for coexistence with E-UTRA Band 34
There have been two alternative proposals for the coexistence requirement with E-UTRA Band 34. One is to specify the frequency separation explicitly according to the UE coexistence requirement. The other is to use the 10MHz exclusion zone; the exclusion zone is specified in the note of TS36.104 Table 6.6.4.3.1-1. 
“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 or Band 29, 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.”
As discussed in [11], the BS specification should be generic enough so that the new band can be deployed in various regulatory or voluntary frameworks. Thus the latter alternative is more adequate because local or regional requirements can be introduced in the exclusion zone, which may impose a certain frequency separation of Band 34 BS downlink from the new band uplink. Such a frequency separation for BS is not necessarily the same as the one for UE; therefore the BS specification should be kept flexible enough to accommodate the various frameworks using the 10MHz exclusion zone.
Spurious emission requirement for coexistence with E-UTRA Band 33
Band 33 is adjacent to the lower band edge of the new band uplink. Band 33 is adjacent to Band 1 as well, where the coexistence requirement is already specified. It is proposed that we use the same principle of Band 1 and Band 33 coexistence requirement for Band 33 and the new band.
Indeed, this is the same as the proposed Band 34 and the new band coexistence in clause 2.4, where the 10MHz exclusion zone is proposed.
Spurious emission requirement for coexistence with UTRA TDD Band a).
The same conclusion for Band 33 and 34 should be applied to UTRA TDD Band a).
Spurious emission requirement for collocation
The spurious emission requirement for co-location has been discussed in [11], where it has been proposed that each BS protects the collocated receiver bands at the nominal spurious emissions level at -96dBm/100kHz for Wide Area BS. The relevant levels, i.e., -88dBm/100kHz and -91dBm/100kHz, are applied for Local Area and Medium Range BS, respectively. This is the same as other bands specified in TS36.104 clause 6.6.4.4 Table 6.6.4.4.1-1, 6.6.4.4.1-2 and 6.6.4.4.1-3.
In case of the collocation with Band 34, NOTE 1 for these tables may apply for Band 34 BS, “ As defined in the scope for spurious emissions in this clause, the co-location requirements in Table 6.6.4.4.1-1 to Table 6.6.4.4.1-3 do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see Table 5.5-1). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942.”
Therefore no particular description should be required in BS specifications as is already there for existing band combinations. 


Blocking requirement for coexistence
The blocking characteristic has been discussed in [11], where it has been proposed that the general blocking requirement is specified in a similar way as TS36.104 clause 7.6.1. For the new band,  in-band blocker level, -43dBm, should be applied to the receiver band +/-20MHz for the Wide Area BS. The out-of-band blocker level, -15dBm, should applied to the range +/-20MHz outside of the receiver band. (See TS36.104 Table 7.6.1-1 for detail).
The relevant blocker levels for Local Area, Home BS and Medium Range BS are also found in Table 7.6.1-1a, 7.6.1-1b and 7.6.1-1c.

As the note in these tables indicates, these blocking requirements assume that two operating bands, where the downlink operating band of one band would be within the in-band blocking region of the other band, are not deployed in the same geographical area. However, no particular coexistence requirement other than the general blocking requirement is proposed as all other existing bands are specified in this way.

Blocking requirement for collocation
The blocking requirement for co-location has been discussed in [11], where it has been proposed that the new band blocker should be defined in the same level as other bands, i.e., +16dBm for Wide Area BS. The relevant levels, i.e., -6dBm and +8dBm, should be applied for Local Area and Medium Range BS, respectively. This is the same as other bands specified in TS36.104 clause 7.6.2, where these levels are defined in Table 7.6.2.1-1, 7.6.2.1-2 and 7.6.2.1-3.
In case of the collocation with Band 34, NOTE 2 for these tables may apply, “Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942.”
Therefore no particular description should be required in BS specifications as is already there for existing band combinations. 

Text proposal to TR 36.862
Based on the discussion in the previous sections, a text proposal attached below is proposed to TR 36.862 to describe the coexistence and collocation requirements of the 3GPP bands in 2GHz spectrum. 

Conclusion
It is concluded that BS spurious emission requirement for the coexistence of the 3GPP bands in 2GHz spectrum can be specified in a straightforward way. It is assumed that downlink protection at the level of -52dBm/Hz is not applied to Band 1 and the new band BS. No specific coexistence and collocation requirement with the adjacent TDD bands is necessary other than the ones already specified for existing band combinations.

A text proposal to TR 36.862 [12] is attached for approval.
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TEXT PROPOSAL:
<start of text proposal >

Study of E-UTRA specific issues
Specific BS RF requirements
BS spurious emission requirement for the co-existence with 3GPP bands in 2GHz spectrum

E-UTRA BS spurious emission requirement for the coexistence is specified in TS36.104 Table 6.6.4.3.1-1. The proposed specification for the coexistence of the new band with E-UTRA Band 1, 33, 34 and UTRA Band I and a) is shown in Table 8.1.1-1 in the following.  
The coexisting of the new band and Band 1/I should not require any additional BS spurious emission limit in the downlink frequency range, 2110-2200MHz, other than ACLR, operating band unwanted emission, and the standard spurious emission limit apply. In other word, Band 1/I BS and the new band BS do not protect the downlink at the level -52 dBm/Hz. On the other hand, the uplink should be protected at the level -49dBm/MHz unless the tighter receiver protection requirement for the own receiver is applied (i.e., Sub-clause 6.6.4.2 of TS36.104).

The coexistence of the new band BS and adjacent TDD bands, i.e., UTRA FDD Band a), E-UTRA Band 33 and E-UTRA Band 34, is specified based on the 10MHz exclusion zone described in the note below Table 8.1.1-1. The BS specification should be generic enough so that the new band can be deployed in various regulatory or voluntary frameworks. Thus the 10MHz exclusion zone is adequate because local or regional requirements can be introduced in the exclusion zone, which may impose the frequency separation of Band 34 BS downlink from the new band uplink. Such a derived frequency separation for BS is not necessarily the same as the one for UE; therefore the BS specification should be kept flexible enough to accommodate the various frameworks using the 10MHz exclusion zone.

Table 8.1.1-1: 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

	UTRA FDD Band I or 
E-UTRA Band 1 
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 or [the new band].

	
	1920 - 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 or [the new band], since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 33.

	UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 34.

	E-UTRA Band [the new band] 
	2110 - 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1 or [the new band].

	
	1920 - 2010 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [the new band], since it is already covered by the requirement in sub-clause 6.6.4.2. 
For E-UTRA BS operating in Band 1, it applies for 1980 MHz to 2010 MHz, while the rest is covered in sub-clause 6.6.4.2.


NOTE :	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 or Band 29, 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.
A similar specification for UTRA is required in Table 6.11 of TS25.104. The impact to TS25.104 is only to add the new band as a co-existing E-UTRA band as introducing a new UTRA operating band is not a scope of the WI.

Home BS spurious emission requirement for the coexistence requirement is specified in TS36.104 Table 6.6.4.3.1-1A. The proposed specification for the coexistence of the new band with E-UTRA Band 1, 33, 34 and UTRA Band I and a) is shown in Table 8.1.1-2 in the following. This is a straightforward conclusion for Home BS according to the discussion above. Thus further elaboration is omitted.

Table 8.1.1-2: Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands 
	Type of coexistence BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band I or E-UTRA Band 1
	1920 - 1980 MHz

	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 1 or [the new band], since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in Band 33

	UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in Band 34

	E-UTRA FDD Band [the new band]
	1920 - 2010 MHz

	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band [the new band], since it is already covered by the requirement in sub-clause 6.6.4.2.
For Home BS operating in Band 1, it applies for 1980 MHz to 2010 MHz, while the rest is covered in sub-clause 6.6.4.2.


NOTE :	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 27, Band 28 or Band 29, the coexistence requirements in Table 6.6.4.3.1-1A do not apply for the 10 MHz frequency range immediately outside the Home BS transmit frequency range of a downlink operating band (see Table 5.5-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.
Spurious emission requirement for collocation

The proposed specification for the spurious emission requirement for co-location is that each BS protects the collocated receiver bands at the nominal spurious emissions level at -96dBm/100kHz for Wide Area BS. The relevant levels, i.e., -88dBm/100kHz and -91dBm/100kHz, are applied for Local Area and Medium Range BS, respectively. This is the same as other existing bands specified in TS36.104 clause 6.6.4.4 Table 6.6.4.4.1-1, 6.6.4.4.1-2 and 6.6.4.4.1-3.
In case of the collocation with Band 34, NOTE 1 for these tables may apply for Band 34 BS; therefore no particular description should be required in BS specifications as is already there for existing band combinations. 

Blocking requirement for coexistence

The proposed blocking requirement for coexistence is that the general blocking requirement is specified in a similar way as TS36.104 clause 7.6.1. For the new band,  in-band blocker level, -43dBm, should be applied to the receiver band +/-20MHz for the Wide Area BS. The out-of-band blocker level, -15dBm, should applied to the range +/-20MHz outside of the receiver band. (See TS36.104 Table 7.6.1-1 for detail). The relevant blocker levels for Local Area, Home BS and Medium Range BS are also found in Table 7.6.1-1a, 7.6.1-1b and 7.6.1-1c.

As the note in these tables indicates, these blocking requirements assume that two operating bands, where the downlink operating band of one band would be within the in-band blocking region of the other band, are not deployed in the same geographical area. However, no particular coexistence requirement other than the general blocking requirement is proposed as all other existing bands are specified in this way.

Blocking requirement for collocation

The blocking requirement for co-location is proposed to be that the new band blocker should be defined in the same level as other bands, i.e., +16dBm for Wide Area BS. The relevant levels, i.e., -6dBm and +8dBm, should be applied for Local Area and Medium Range BS, respectively. This is the same as other bands specified in TS36.104 clause 7.6.2, where these levels are defined in Table 7.6.2.1-1, 7.6.2.1-2 and 7.6.2.1-3.
In case of the collocation with Band 34, NOTE 2 for these tables may apply; therefore no particular description should be required in BS specifications as is already there for existing band combinations. 


<end of text proposal >
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