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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report of the work item for 2 GHz LTE Band in Region 1, which was approved at TSG RAN #64 [2].  The report provides background, analysis of the requirements, and a list of recommended changes to the specifications.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-141009, “New WID: 2 GHz LTE Band for Region 1”, DISH Network, Solaris Mobile Ltd., TSG RAN #64, Sophia Antipolis, France, June 2014
[3]
RP-122031, “Study on 2GHz FDD for UTRA and LTE in Region 1 (1980-2010 MHz and 2170-2200 MHz Bands)”, Solaris Mobile Ltd.  Eutelsat S.A., SES S.A, Inmarsat plc, DISH Network. 3GPP RAN #58, Barcelona, Spain, December 2012. This was revised in RP-15024 which was approved at TSG RAN#67, Shanghai, China, March 2015
[4]
Commission Decision 2007/98/EC on the harmonised use of radio spectrum in the 2GHz frequency bands for the implementation of systems providing mobile satellite services (MSS), http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:043:0032:0034:EN:PDF 

[5]
Commission Decision of 13 May 2009 on the selection of operators of pan-European systems providing mobile satellite services (MSS) (notified under document number C(2009) 3746) (2009/449/EC), http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:149:0065:0068:EN:PDF

[6]
TR 37.846 v12.0.0, FS_UTRA_LTE_1980_2170_REG1
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

<ACRONYM>
<Explanation>

4
Background

Within the European Union (EU), the frequency band 1980-2010 MHz and 2170-2200 MHz can be authorised for use for an integrated terrestrial mobile networks operations.  A study Item on “2 GHz FDD for UTRA and LTE in Region 1 (1980-2010 MHz and 2170-2200 MHz Bands)” was approved at RAN #58 [3].  The purpose of the study item was to facilitate the efficient use of this band for LTE technologies in applicable countries in Region 1.  A new work item, which builds upon the study item findings, was approved in RAN #64 [2] and revised in RAN#67 [2] in order to standardize the band for LTE in Region 1.

4.1
Task descriptions

The WI is to specify the band specific core and performance requirements for standardizing the 2 GHz band in Region 1
The core objectives of this WI are:

· Under the agreed 2x90 MHz (1920-2010 MHz uplink and 2110-2200 MHz downlink) band plan [BXXX]:

· The duplexer assumption for [BXXX] requirements specification will be

· The lower duplexer is LTE Band 1 (2x60MHz) 

· The upper duplexer is 2x90MHz

· 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

· 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
· Standardization of new FDD E-UTRA band 1920-2010 MHz uplink and 2110-2200 MHz downlink in Region 1

· Specify band numbering and RF characteristics of the new band 

· Address potential BS an UE coexistence issues 
· Update the related E-UTRA technical specifications to include support for the new band 

· Identify RAN5 testing requirements

5
Frequency band arrangements and regulatory background
5.1
General regulatory situation within Region 1

5.1.1
1980-2010 MHz and 2170-2200 MHz band

As set out in the Radio Regulations the band 1980-2010 MHz and 2170-2200 MHz is allocated globally on a co-primary basis for mobile satellite service and the terrestrial mobile service.  Also, the Radio Regulations identify the band 1980-2010 MHz and 2170-2200 MHz for the satellite component of IMT throughout Region 1 (RR 5.388 and Resolution 212 (rev. WRC-07)). In addition, complementary terrestrial networks operated in complement to the satellite component of IMT are permitted in certain countries including throughout the European Union, subject to national authorizations.

Within ITU Region 1, only CEPT countries (including all EU Member States) can be considered applicable countries for the current study, even though other countries may also adopt a similar concept (complementary ground component operating within a mobile satellite system) at a later stage. The European Union has established a legally binding regulatory framework enabling selected operators to deploy complementary ground component (CGC) networks as an integral part of its satellite network. A similar framework may also be adopted by other CEPT Member States as well as other ITU Member States in accordance with the ECC Decision ECC(06)09.

In February 2007 the European Commission adopted a decision [4] on the harmonised use of radio spectrum in the 2 GHz frequency bands for the implementation of systems providing mobile satellite services (MSS).  On 13 May 2009, the European Commission confirmed the assignment of 2x15 MHz of spectrum to each of two operators within the 2GHz Band across Europe [5]. This provides the two selected operators with the obligation to provide MSS, and the right to deploy CGC in the European Union within the 2x15 MHz assigned to each of them.  Only the selection of the operators of systems of mobile satellite services has been made at the level of the European Union. Operators are to be authorized by each European Union Member State, subject to a number of harmonised authorization conditions for MSS and CGC. 
In summary, the legal framework within the European Union, which is legally binding on the Member States of the European Union, enables each operator to deploy CGC networks as an integral part of its satellite network. There are no restrictions on the technologies used on the ground (or on the satellite), enabling the deployment of LTE and similar technologies as typically defined by 3GPP.
Additional information on the Region 1 regulatory matters, including detailed technical requirements for CGC wideband BS and UE, can be found on the preceding study item’s technical report [6].
5.1.2
1900-1980MHz, 2010-2025MHz and 2110-2170MHz

The European Communication Committee Decision ECC/DEC/(06)01 (March 2006) [1] designated the bands 1900–1980MHz, 2010-2025MHz and 2110-2170MHz for terrestrial IMT-2000/UMTS and harmonized this spectrum usage for IMT-2000/UMTS. 
[image: image1.jpg]


This ECC decision was implemented in the 3GPP specification TS25.101 for the 1920-1980MHz block paired with 2110-2170MHz block as a single UTRA FDD band in sub-clause 5.3 as shown below;

UTRA/FDD is designed to operate in either of the following paired bands:

	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 – 1980 MHz
	2110 –2170 MHz


And in the 3GPP specification TS25.102 for the 1900-1920MHz and 2010-2025MHz blocks as two separate UTRA TDD bands in TS25.102 in sub-clause 5.3 as shown below:

     UTRA/TDD is designed to operate in the following bands;

a)
1900 – 1920 MHz:
Uplink and downlink transmission
2010 – 2025 MHz
Uplink and downlink transmission
Following the European Commission mandate to introduce technology flexibility (WAPECS concept) a common and minimal (least restrictive) technical condition for the 2GHz band was developed by ECC PT1 which was captured in CEPT Report 39 (June 2010). This report allows for other technologies besides UMTS to be deployed based on a Block Edge Mask (BEM). The BEM was specified for the FDD Base Station (BS) as it was agreed not to include a BEM for FDD terminals. A BEM for the TDD BS and UE was not included as the unpaired bands were not used in CEPT countries. 

In 3GPP the above bands were also specified for E-UTRA FDD and TDD duplex mode in TS36.101 in sub-clause 5.5 as shown below; 

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.

Table 5.5-1 E-UTRA operating bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz
	–
	2025 MHz
	TDD

	
	
	
	
	
	
	
	


In September 2011, ECC PT1 initiated a review of the existing regulatory framework with a focus on the usage of the unpaired spectrum noting that the 1900-1920 MHz and 2010-2015 MHz was not used for IMT in many CEPT countries. Based on this review, the unpaired 2GHz band was removed from the ECC Decision and amended (ECC/DEC/(06)01 (November 2012)). This decision was consistent with Commission Decision 2012/688/EU which only addressed the paired FDD band 1920-1980 MHz with 2110-2170 MHz 
In the EC draft mandate (RESCOM12-17 rev3 September 2012) to CEPT, CEPT was asked to undertake studies on the harmonized technical conditions for the unused 1900-1920MHz and 2010-2025MHz band in CEPT countries. The draft CEPT Report 52 proposed three scenarios for the use of the unpaired bands.   However, since the European Commission expressed a preference for a single solution, only scenario 2 as reflected in draft CEPT Report 52 (as approved for public consultation in June 2014 and approved by ECC in Mar 2015). Scenario 2 consists of the deployment of a broadband Direct-Air-to-Ground Communications (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) for PMSE and ad-hoc PPDR in the frequency band 2010-2025MHz as shown below in Figure 5.2.1-1. 

[image: image3.emf]
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Figure 5.2.1-1: Scenario 2 for the un-paired spectrum 1900-1920MHz and 2010-2025MHz in CEPT countries

6
List of band specific issues for the 2 GHz band in Region 1
General issues:

· UE architecture protecting existing Band 1 requirements 

· UE-to-UE co-existence issues with other 3GPP bands

· BS-to-BS co-existence issues with other 3GPP bands

E-UTRA UE Specific issues:

· Emission mask

· UE REFSENS

· Signalling for A-MPR

· UE MOP

E-UTRA BS specific issues:

· Emission mask

7
General issues
7.1
UE architecture protecting existing Band 1 requirements

In order to ensure Band 1 performance in the 1920-2010/2110-2200MHz band within 1920-1980/2110-2180MHz, a UE architecture with a split duplexer is assumed. The lower duplexer is then the Band 1 duplexer.

The upper duplexer could be of any pass-band between 2x50MHz and 2x90MHz depending on the capabilities supported within the band, see Figure 7.1-1: 

1. If intra-band CA within the 1980-2010/2110-2200MHz band is not supported by the UE, an upper duplexer of 2x50MHz will be enough passband,

2. If contiguous CA within the 2x90MHz band is supported by the UE, the passband of the upper duplexer must be at least 2x70MHz

3. If NC CA is declared by the UE within the band, the upper duplexer must be 2x90MHz

Figure 7.1-1: possible UE duplexer implementation (only the UL part is shown) with a 2x60MHz lower duplexer (Band 1) and 2x50MHz (left), 2x70MHz (middle) and 2x90MHz (right) upper duplexer

For flexibility, we assume an upper duplexer of 2x90MHz.The following UE reference architecture is assumed:

· The lower duplexer is LTE Band 1 (2x60MHz) 

· The upper duplexer is 2x90MHz
7.2
UE-to-UE co-existence issues with other 3GPP bands

7.3
BS-to-BS co-existence issues with other 3GPP bands

7.3.1
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 7.3.1-1 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 7.3.1-1. 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 7.3.1-1: 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 of TS36.104). 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 7.3.1-2 in the following. This is a straightforward conclusion for Home BS according to the discussion above. Thus further elaboration is omitted.
Table 7.3.1-2: 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 of TS36.104). Emission limits for this excluded frequency range may be covered by local or regional requirements.
7.3.2 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 it is already there for existing band combinations. 
7.3.3 Blocking requirement for coexistence
The proposed blocking requirement for coexistence is the general blocking requirement 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 be applied outside to the range the receiver band +/-20MHz of. (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.
7.3.4 Blocking requirement for collocation
The blocking requirement for co-location for the new band is proposed to be defined to 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 it is already there for existing band combinations. 
8
Study of E-UTRA specific issues
8.1
E-UTRA UE Specific issues

8.1.1
Emission mask

8.1.2
UE REFSENS

The lower duplexer is assumed to be a Band 1 duplexer. This will ensure Band 1 performance within 1920-1980/2110-2170 MHz, including UE REFSENS

The upper duplexer is 2x90MHz. In this design, the duplexer has been for optimized in the non-overlapping frequencies 2170-2200 MHz as shown in Figure 1. The plots are at room temperature and also include a reference to the performance expected including temperature variation (manufacturing process variation is not included). It can be seen that the IL for the 2x90 MHz filter is not worse than for Band 1 for frequencies above 2160 MHz Thus, UE REFSENS for carriers including allocation above 2170MHz can be as Band 1 assuming such filter. Additional relaxations are needed in case of supporting intra-band CA.

Figure 8.1.2-1: B1 (blue), B1+MSS (navy) and B1+MSS RX with optimized performance at the highest frequencies (green)

8.1.3
Signalling for A-MPR

8.1.4
UE MOP

8.1.5
Band 1 support

A UE that signals support for the 2x90MHz band, i.e. 1920-2010/2110-2200MHz, should also signal support of Band 1. The capabilities support is part of 36.306. However, this specification is general and does not contain band specific requirements. The UE band specific requirements are included in TS 36.101. This TS specifies minimum RF characteristics and performance requirements for UE. A UE fulfilling the minimum requirements for a specific E-UTRA band in TS 36.101, will signal support for this band as a capability.

A single statement in TS 36.101 to specify that “a UE supporting the 2x90MHz band should also support Band 1”. The most adequate place, in our view, is to include this under section 5.6.1.Channel bandwidths per operating band, where there is already a statement indicating that The requirements in this specification apply to the combination of channel bandwidths and operating bands shown in Table 5.6.1-1. In addition, we propose to include this requirement in terms of “fulfilment of minimum requirements” rather than “support” considering the scope of TS 36.101. 

The Proposed changes in TS 36.101 are inside Table 5.6.1-1  

Table 8.1.5: Table 5.6.1-1 on E-UTRA channel bandwidth on TS 36.101

	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	
	
	Yes
	Yes
	 Yes
	 Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	3
	Yes
	Yes
	Yes
	Yes
	Yes1 
	Yes1

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes1
	
	

	6
	
	
	Yes
	Yes1
	
	

	7
	
	
	Yes
	Yes
	Yes3
	Yes1, 3

	8
	Yes
	Yes
	Yes
	Yes1
	
	

	9
	
	
	Yes
	Yes
	Yes1
	Yes1

	10
	
	
	Yes
	Yes
	Yes
	Yes

	11
	
	
	Yes
	Yes1
	
	

	12
	Yes
	Yes
	Yes1
	Yes1
	
	

	13
	
	
	Yes1
	Yes1
	
	

	14
	
	
	Yes1
	Yes1
	
	

	...
	
	
	
	
	
	

	17
	
	
	Yes1
	Yes1
	
	

	18
	
	
	Yes
	Yes1
	Yes1
	

	19
	
	
	Yes
	Yes1
	Yes1
	

	20
	
	
	Yes
	Yes1
	Yes1
	Yes1

	21
	
	
	Yes
	Yes1
	Yes1
	

	22
	
	
	Yes
	Yes
	Yes1
	Yes1

	23
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	24
	
	
	Yes
	Yes
	
	

	25
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	26
	Yes
	Yes
	Yes
	Yes1
	Yes1
	

	27
	Yes
	Yes
	Yes
	Yes1
	
	

	28
	
	Yes
	Yes
	Yes1
	Yes1
	Yes1, 2

	30
	
	
	Yes
	Yes1
	
	

	31
	Yes
	Yes1
	Yes1
	
	
	

	...
	
	
	
	
	
	

	33
	
	
	Yes 
	Yes
	Yes
	Yes

	34
	
	
	Yes
	Yes
	Yes
	

	35
	Yes
	Yes
	Yes
	Yes
	Yes
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	40
	
	
	Yes
	Yes
	Yes
	Yes

	41
	
	
	Yes
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	Yes
	Yes
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	Yes
	Yes
	Yes
	Yes

	44
	
	Yes
	Yes
	Yes
	Yes
	Yes

	[B1+MSS]4
	
	
	Yes
	Yes
	Yes
	Yes

	NOTE 1:
1 refers to the bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (subclause 7.3) is allowed.

NOTE 2:
2 For the 20 MHz bandwidth, the minimum requirements are specified for E-UTRA UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz

NOTE 3:
3 refers to the bandwidth for which the uplink transmission bandwidth can be restricted by the network for some channel assignments in FDD/TDD co-existence scenarios in order to meet unwanted emissions requirements (Clause 6.6.3.2).

NOTE 4:   A UE that complies with the [B1+MSS] minimum requirements in this specification shall also comply with the Band 1 minimum requirements.




8.1.6
Filter simulations 

Worst case filter simulation results for a MSS 90 MHz filter are provided.  Band 1 filter performance is also provided for the purpose of comparison.

Table 8.1.6-1.  Worst case filter simulation results for MSS band 90 MHz filter and Band 1 for the purpose of comparison.

	
	Vendor A 

MSS 90 MHz
	Vendor B

MSS 90 MHz
	Vendor C

MSS 90 MHz
	Vendor B

 Band 1
	Vendor C 

Band 1

	Tx IL
	3.5
	2.5
	TBD
	1.9
	2.3

	Rx IL
	3.5
	3.9
	TBD
	2.2
	2.4

	Tx isolation
	47
	52
	TBD
	55
	55

	Rx isolation
	50
	43
	TBD
	52
	55


8.2
E-UTRA BS specific issues

8.2.1
 BS operating band unwanted emission and general spurious emission in Region 1Although UTRA BS spectrum mask has so far been assumed for CGC base station in Europe [6], the standard E-UTRA emissions are adequate for the new 2GHz FDD LTE band as it would be consistent with the standard in-band coexistence requirement as well as the out-of-band coexistence. For the operating band unwanted emissions, both Category A and Category B shall be included in the specification to align with all other 2GHz bands in Europe, i.e.,  band 1, 33 or 34. For the spurious emission requirement, Category B according to ITU-R SM.329 is applied in Region 1. This standard spurious emission is also presumed as the mandatory requirement for the coexistence with the adjacent services, i.e., EESS/SOS/SRS Earth stations operating in the band 2200-2290 MHz

9 
Study of MSR specific issues

10
Channel Numbering for E-UTRA, MSR
The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 10-1 and NDL is the downlink EARFCN.


FDL = FDL_low + 0.1(NDL – NOffs-DL) 

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 10-1 and NUL is the uplink EARFCN.


FUL = FUL_low + 0.1(NUL – NOffs-UL)  

Table 10-1: E-UTRA channel numbers

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	65
	2110
	65536
	65536 – 66435
	1920
	131072
	131072 – 131971


11
Required changes to E-UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 12-1.

Table 12-1: Overview of 3GPP specifications with required changes

	3GPP specification
	Clause in TR 30.007 where the required changes are given
	Clause in the present document identifying additional changes

	TS 36.101
	8.2.1.1
	

	TS 36.104
	8.2.1.2
	

	TS 36.106
	8.2.1.3
	

	TS 36.113
	8.2.1.4
	

	TS 36.124
	8.2.1.5
	

	TS 36.133
	8.2.1.6
	

	TS 36.141
	8.2.1.7
	

	TS 36.143
	8.2.1.8
	

	TS 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.102
	8.2.2.2
	

	TS 25.104
	8.2.2.3
	

	TS 25.105
	8.2.2.4
	

	TS 25.106
	8.2.2.5
	

	TS 25.113
	8.2.2.6
	

	TS 25.123
	8.2.2.7
	

	TS 34.124
	8.2.2.8
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.142
	8.2.2.11
	

	TS 25.143
	8.2.2.12
	

	TS 25.307
	8.2.2.13
	

	TS 25.331
	8.2.2.14
	

	TS 25.461
	8.2.2.15
	

	TS 25.466
	8.2.2.16
	

	TS 37.104
	8.2.3.1
	

	TS 37.113
	8.2.2.2
	

	TS 37.141
	8.2.2.3
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