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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.”

In the following RAN4#74 meeting, the wayforward for of the band plan was approved for WI 2GHz FDD LTE Band for Region 1 [2, 3] as shown below.

The following is agreed as a package 
1. A 2x90 band plan is agreed [BXXX] 1920-2010 // 2110-2200MHz
2. The duplexer assumption for [BXXX] requirements specification will be
· The lower duplexer is LTE Band 1 (2x60MHz) 
· The upper duplexer is 2x90MHz
3. For a UE that supports both LTE Band 1 and the new band [BXXX], no relaxation is allowed  for Band 1 when all the carrier(s) are located within Band 1 operating frequency range 
4. For BXXX, we study the specification impact of the following approaches: 
· Specifying requirements based on channel bandwidth assignment  (e.g. when all the channel bandwidth(s) is confined within LTE Band 1 frequency range, at least the Band 1 requirements apply) 
· UEs that support the new band [BXXX] shall also support LTE band 1 and all its capabilities
· Other approaches are not precluded


In order to secure the Band 1 performance as stated in WF3, it is agreed in WF4 to study the specification impact of two approaches. In this paper we compare these two approaches and propose the way forward.


Discussion
There have been concerns that the new band covering the whole Band 1 frequency range would risk the Band 1 performance as a 2x90MHz duplexer might be used instead of a 2x60MHz duplexer for Band 1. Therefore, it has been agreed to study two approaches to secure the Band 1 performance.
Approach-1: Specifying requirements based on channel bandwidth assignment  (e.g. when all the channel bandwidth(s) is confined within LTE Band 1 frequency range, at least the Band 1 requirements apply).
Approach-2: UEs that support the new band [BXXX] shall also support LTE band 1 and all its capabilities.

2.1	Approach 1
Approach-1 is to specify the requirement for the Band 1 frequency range of the new band. Such an example can be found in [4], where the protection of Band 34 is specified for the cases that carriers with bandwidth confined within 1920-1980MHz. The spurious emission level down to -50dBm/MHz in Band 34 requires quite a large attenuation even though the frequency separation is small. Furthermore the emission limit is a regulatory requriemetn in a certain region; therefore the protection of Band 34 is the most restrictive and concerned requirement when the extension of Band 1 is considered.
Table 1 Example of Approach 1: Spurious emission requirement for coexistence
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	new_band
	E-UTRA Band 1, 7, 8, 20, 22, 28, 31, 32, 38, 40, 42, 43, new_band
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 34
	FDL_low 
	-
	FDL_high
	-50
	1
	15, X

	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE X:	This requirement is applicable for carriers with bandwidth confined within 1920-1980 MHz.



The emission limit cannot be met without the lower duplexer because sufficient attentunation to Band 34 cannot achieved with the upper duplexer. Therefore the requirement imposes the need for an additional duplexer covering Band 1 freqeuncies. Therefore, this is quite a strong constraint that would not allow any degradation in Band 1 performance.
There is an argument in [5] about Rx side, i.e., the receiver out-of-band blocking is discussed. It is also possible to introduce the frequency specific requirement in the receiver side. However, we believe Tx side is quite restrictive and related to regulatory requirement; therefore, it would be sufficient only to specify the Tx side in a form of the spurious emission requirement for coexistence with Band 34.

2.2	Approach 2
Apporach-2 presented in [5] shows an example of UTRA band XIX. The band is the extension of UTRA band VI. In, TS25.307, the support of UTRA band VI is mandated for the UE supporting UTRA band XIX.
In the case of Band XIX, there is enough implementation margin to meet both Band VI and XIX requirement with a single duplexer. Therefore it is reasonable to presume that the band XIX UE can support band VI, too.
In the case of the new band for 2GHz FDD LTE, the agreed assumption is that one of duplexers is the same as Band 1 duplexer. Therefore, it is also reasonable that the new band UE can support Band 1 without extra hardware component. Some extra costs are still expected due to additional signalling support of Band 1 and conformance testing for signalling and RF capabilities if Band 1 support is mandated.
Band 1 is a core band for UTRA and there are increasing E-UTRA deployments. Therefore it would be favourable the new band UE can also support Band 1; the extra costs are likely justified as no increase in component cost is expected.
There are several possible ways how to specify the mandatory support of Band 1 for the new band. The example [5] in UTRA has made it in the release independence specification, TS.25.307. It is also a possible option in E-UTRA to specify it in TS36.307, although the release independence specification is not probably intended for such use. The case of Band XIX is an exception since Band VI was treated as a legacy for Band XIX due to spectrum refarming. However, the new 2GHz FDD LTE band may not be in the same situation. In the case of the new band for 2GHz FDD LTE, operators may use only one of the bands. Therefore, it may not be a suitable way to use the release independence specification. 
Another option would be to use the RAN4 core specification such as TS 36.101; for example the mandatory support of Band 1 for the new band can be indicated in Clause 5.5 Operating band, though the mandatory support of another band in the core specification may look too strict.
In either case, the specification can be prepared easily, at least, from the drafting point of view.

Conclusion
It is concluded that both approaches are feasible and can achieve the same goal to secure the Band 1 performance. The two approaches have a few differences in the detail.
Approach-1 can avoid the mandatory support of Band 1 signalling and RF capabilities, which may save a cost such as the conformance testing in Band 1. However, the RAN4 specification is slightly complicated for the new band due to the spurious emission requirement only applied to the carriers allocation within Band 1. 
Apporach-2 can be included simply in RAN4 specifications. However, the mandatory support of Band 1 requires the additional support of signalling and RF capabilities and therefore the additional conformance testing. Furthermore, it may look too restrictive in the specification.

Approach-1 is slightly better to match with the required UE behaviour, although Approach-2 can also meet our goal. We support Approach-1 in the following manner.

Proposal: Approach-1 is proposed such that only the spurious emission requirement to Band 34 is specified when the component carrier allocation is confined within the Band 1 frequency range.
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