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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 for the LTE Extended 1.5 GHz FDD supplemental downlink (SDL) band covering 1427 – 1518 MHz. It is intended to be specified for E-UTRA for operations at least in Europe with the possibility of other countries outside of Europe.  As it is defined as SDL, the band is to be used in CA for E-UTRA. The LTE CA combination of Band 20 + FDD SDL Band 1427 – 1518 MHz has selected. 
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]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”

[4]                        3GPP TR 36.714-02-01, “LTE Advanced inter-band CA Rel-14 for 2DL/1UL”, Release 14
[5]                        ITU Resolution 750, Provisional Final Acts, WRC-15

[6]
ECC Decision (13)03, “The harmonized use of frequency band 1452-1492 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL), Approved 8 November 2013, Amended 3 July 2015.

[7]
Draft ECC Decision (17)XX, “The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)”, June 2017.

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

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].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format (EW)

<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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background

In WRC-15, 1427 – 1518 MHz was identified as IMT spectrum. Several countries are considering SDL as a good candidate for optimal deployment of 3GPP networks in the 1427-1518 MHz. In June 2016, CEPT and some countries outside Europe indicated to ITU WP 5D their preference for the band plan G1 in the context of the RECOMMENDATION ITU-R M.1036. The band plan is illustrated below:
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In Europe, ECC Decision ECC/DEC/(13)03 currently harmonises the 1452-1492 MHz – as sub-band of Band 32 for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL).
While Band 32 is still required for countries that cannot refarm the whole 1427-1518 MHz for mobile communications, a new SDL band plan is required to maximise the spectrum utilisation of the whole 1427-1518 MHz. 

The new band plan needs to identify appropriate technical measures to protect EESS (Earth Exploration-Satellite Service) below 1427 MHz and MSS (Mobile Satellite Service) above 1518 MHz. WRC-15 already finalised the criterion to protect EESS, while ECC PT1 continued and completed the studies on the coexistence of IMT and MSS at the 1518 MHz border. Based on these studies, the upper bound for BS transmit is to be 1517 MHz.

The new band will provide significant DL coverage benefits in carrier aggregation with sub-GHz band, in particular Band 20. In the future, Band 5 may also be considered for such deployment. Alternatively, the new band may be leveraged for additional DL capacity in carrier aggregation with e.g. band 3 or band 1.  However, only aggregation with Band 20 is within the scope of this work item.

The objectives of the work item are

1. Specify a new LTE SDL operating band (1427 - 1518 MHz) to include band numbering and core requirements with support of 5, 10, 15 and 20MHz channel bandwidths to operate at least in Europe and possibly in some other countries outside of Europe. 

· As part of the work item, this band will be initially paired with Band 20.

· This band is restricted to be used on CA configuration for LTE

2. Include the specification of emission requirements, as needed, to enable coexistence with EESS below 1427 MHz and MSS above 1518 MHz.

3. Specify core requirements for the support of E-UTRA Carrier Aggregation (2DL/1UL) between Band 20 + FDD Extended 1.5 GHz SDL band (1427 – 1518 MHz).  
	Constituent CA 

Configurations
	Acronym

(Unique identifier)
	Operating

bands
	Channel bandwidth(MHz)
	Bandwidth Combination Set

	
	
	
	1.4
	3
	5
	10
	15
	20
	

	CA_20A-xA
	LTE_CA_B20_Bx

	20
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	
	x
	
	
	Yes
	Yes
	Yes
	Yes
	

	NOTE:  The UL band shall be supported in B20 (same BW as used in DL).


5
Frequency band arrangements and regulatory background
The frequency range 1427 – 1518 MHz is composed of three bands governed by separate regulatory rules within Europe.  The frequency band 1452 – 1492 MHz is defined by ECC Decision 13(03) [6], reflected in specifications for Band 32 in 3GPP, whose rules have been updated by a new ECC Decision [7] including technical conditions for coexistence with MFCN (Mobile-Fixed Communication Network) services when deployed in the adjacent bands to 1452-1492 MHz..  The frequency band 1427 – 1452 MHz has rules captured in ITU Resolution 750 [5] for compatibility with EESS below the band.  The frequency band 1492 – 1518 MHz is discussed in draft ECC report 263 for compatibility with MSS above the band.  CEPT supports that the entire range 1427 – 1518 MHz for IMT is for a one direction downlink service, used in connection with another IMT band that provides the uplink capability.  It is anticipated that MFCN systems in the frequency band 1427 – 1518 MHz would use LTE technology.
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There are several allocations in the LBand (1427-1518MHz) and in adjacent frequency bands:

· EESS (Earth Exploration Satellite Service / adjacent to the new IMT band),

· Radio Astronomy (adjacent to the new IMT band),

· Fixed Service (FS) (in the new IMT band)

· Aeronautical service (in the new IMT band)

· Mobile service (in the new IMT band)

· Terrestrial broadcasting service (in the new IMT band)

· Satellite broadcasting service (in the new IMT band)

· Mobile satellite Service (adjacent to the new IMT band),
For all cases "in IMT band", the preferred option is to move the incumbent services to new a frequency band (e.g. for fixed service, CEPT has studied the possibility to move the narrow band fixed service in a new frequency band as described in the ECC Report 219) or to find another technical solution (e.g. use fiber). If there is no possibility to find a solution to the incumbent users, at the national level or between countries, it is necessary to develop specific agreements between incumbent users and IMT systems. Thus, for the cases "in IMT band", there is no direct and immediate need to adapt the standard to the regulation.
For the cases "adjacent IMT band", it may be necessary to adapt the new standard to facilitate the compatibility between IMT and the incumbent users in adjacent bands. There are 3 incumbent users in adjacent frequency bands:
· Below 1427MHz => For EESS the maximum OOB has already been defined during the last WRC15. Thus, it is necessary to adapt the standardization to these protections levels,

· Below 1427MHz => For Radio Astronomy  and taking into account the low deployment of this service, the best way is to have some specific agreements. The Agreement can be study at national level or if a Radio Astronomy site is near a borderline, between administrations. 
· Above 1518MHz => For Mobile Satellite Service, CEPT has already study the compatibility between MFCN for the base station down link (LTE,…) and  MSS. The standard shall comply to the CEPT requests. 

ECC is currently developing channelling arrangement and harmonised technical conditions for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL) in the frequency bands 1427-1452 MHz and 1492-1518 MHz. The studies are conducted by the ECC PT1. 

While the studies are not finalized, the harmonised frequency arrangement currently considered by CEPT is based on a block size of 5 MHz, resulting in the following 18 frequency blocks in 1427-1517 MHz and 1 MHz separation with Mobile Satellite Service (MSS) operating above 1518 MHz. 
Table 5-1.  Harmonized frequency arrangement in CEPT

	1427 MHz
	
	
	
	
	
	
	
	
	
	
	
	
	1517 MHz

	1427

-

1432
	1432
-

1437
	1437

-

1442
	1442
-

1447
	1447

-

1452
	1452
-

1457
	1457

-

1462
	1462
-

1467
	1467

-

1472
	1472
-

1477
	1477
-

1482
	1482
-

1487
	1487
-

1492
	1492
-

1497
	1497

-

1502
	1502
-

1507
	1507

-

1512
	1512
-

1517

	Downlink (base station transmit) 

	90 MHz (18 blocks of 5 MHz)


5.1 
Coexistence scenarios for the BS as aggressor

5.1.1
1427 – 1452 MHz

ITU Resolution 750 [5] describes conditions to protect Earth exploration-satellite service (EESS) (passive) operating in the range 1400 – 1427 MHz.  For mobile service active in the range 1427 – 1452 MHz, the emission limits defined in Resolution 750 are listed below.  The unwanted emission power level is to be understood here as the level measured at the antenna port.  Table 5.1.1-1 is extracted from Table 1-1 of [5]

Table 5.1.1-1: Unwanted emission limits for Mobile service active within the band 1427 – 1452 MHz
	EESS (passive) band
	Active service band
	Active service
	Limits of unwanted emission power from the active service stations in a specified bandwidth within the EESS (passive) band1

	1400 – 1427 MHz
	1427 – 1452 MHz
	Mobile
	-72 dBW in the 27 MHz of the EESS (passive) band for IMT basestations

	1 The unwanted emission power level is to be understood here as the level measured at the antenna port.


5.1.2
1452 – 1492 MHz

ECC Decision 13(03) [6] harmonizes the use of the 1452 – 1492 MHz band for terrestrial mobile/fixed communication networks supplemental downlink (MFCN SDL) while allowing individual countries to adapt to specific national circumstances in part of the band for terrestrial broadcasting and other terrestrial applications.  It provides the harmonized technical conditions for the deployment of MFCN SDL within CEPT.  The requirements are based on least restrictive technical conditions (LRTC) in the form of a block-edge mask (BEM) and out of band (OOB) emission limits.  

The technical conditions for base stations included in this decision recognize that it is not desirable to restrict the in-band e.i.r.p. as the 1452 – 1492 MHz band could be aggregated with FDD coverage bands in lower frequencies and thus higher in-band e.i.r.p. for a base station allows benefitting of the SDL capacity across the basestation cell.  It is further recognized that at a national level, base station in-band e.i.r.p. could be restricted with a range up to 68 dBm.  The BEM and out-of-band emissions limits in terms of e.i.r.p. for the base station are shown below in Table 5.1.2-1.

Table 5.1.2-1: Base station BEM out-of-block e.i.r.p. limits within the band 1452 – 1492 MHz per antenna
	Frequency range of 

out-of-block emissions
	Maximum mean 

out-of-block EIRP

[dBm]
	Measurement 

Bandwidth

[MHz]

	-10 to -5 MHz from lower block edge
	11 dBm
	5 MHz

	-5 to 0 MHz from lower block edge
	16.3 dBm
	5 MHz

	0 to +5 MHz from upper block edge
	16.3 dBm
	5 MHz

	+5 to +10 MHz from upper block edge
	11 dBm
	5 MHz

	Remaining MFCN SDL frequencies
	9 dBm
	5 MHz


The out-of-band emission requirements with respect to the range 1452 – 1492 MHz, intended for protection of fixed service, do not apply in 1427-1452 MHz and/or 1492-1517 MHz when MFCN services are deployed in such adjacent bands; the block edge mask in Table 5.1.2-1 applies instead [7].  

Requirements in Table 5.1.2-1 regulates also compatibility between MFCN systems operating in adjacent channels in the entire band 1427-1517 MHz.

.   

5.1.3
1492 – 1518 MHz

Draft ECC Report 263 establishes the technical conditions to facilitate compatibility between IMT and mobile satellite service MSS systems sharing the 1518 MHz boundary.  It is recognized that operation of IMT systems in the frequency band 1492 – 1518 MHz may cause interference to receiving mobile earth stations operating in the frequency band 1518 – 1559 MHz due to blocking and out-of-band (OOB) emissions.  The study has been performed for MCL and statistical analysis for rural/urban/suburban environments considering both the impact of interference on currently operating MES’s and also the impact on anticipated future deployed MES’s expected to have improved blocking performance.

The out-of-band emission limits for IMT base stations in the band 1452 – 1492 MHz for protection of fixed services contain emissions to below -20 dBm/MHz for an offset of 3 MHz from the band edge.  These emission limits were derived assuming a maximum in-band e.i.r.p. of 68 dBm/5 MHz.  For the basestation operating in the band 1512 – 1517 MHz, the maximum in-band e.i.r.p. is 58 dBm/5 MHz in rural and 56 dBm/5 MHz in urban/suburban environments.  In the coexistence simulations, it has been assumed that a reduction in the in-band e.i.r.p. should result in an equal reduction in the out-of-band e.i.r.p.  Therefore, the emission limit at 3 MHz offset from the band edge is reduced to -30 dBm/MHz for rural and -32 dBm/MHz for urban.  Since the CEPT harmonized frequency band (Table 5-1) includes a 1 MHz guard band from 1517 – 1518 MHz, an offset of 3 MHz places the requirement of -30 dBm/MHz or -32 dBm/MHz at frequencies above 1520 MHz.  Closer in out-of-band emissions limits are similarly scaled.

Table 5.1.3-1: Base station OOB e.i.r.p. limits out of the band 1492 – 15181 MHz
	Frequency range of

out-of-band emissions
	Maximum mean 

out-of-band EIRP

[dBm]
	Measurement

Bandwidth

[MHz]

	
	Rural
	Urban/Suburban
	

	1518 – 1520 MHz
	-0.8 dBm
	-2.8 dBm
	1 MHz

	Above 1520 MHz
	-30 dBm
	-32 dBm
	1 MHz

	1 The frequency range 1517 – 1518 MHz is reserved as a guard band.


While the input to the study includes both rural as well as urban/suburban scenarios and also included requirements within 3 MHz and beyond 3 MHz of the band edge, the final conclusion as reported in ECC Report 263 are simplified as follows

the minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm above 1520 MHz,

the base station unwanted emission limits EIRP for a broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz.

6
List of band specific issues for the LTE FDD Extended 1.5 GHz Supplemental Downlink band (1427 – 1518 MHz)  

6.1 
List of issues

The list of band-specific issues for the LTE Extended 1.5 GHz SDL band (1427 – 1518 MHz) are provided below.

-
Co-existence with other 3GPP operating bands in Region 1

-
BS unwanted emission & spurious emissions to protect EESS below 1427 MHz and MSS above 1518 MHz and to comply with other regulatory rules and guidelines
-
CA Band 20 + SDL Band (1427 – 1518 MHz) :
-
BS co-existence studies for 1UL/2DL

-
UE REFSENS 

-
UE MOP
-
DTIB and DRIB
7 
Study of E-UTRA specific issues
7.1 
BS related
7.1.1
Coexistence with other systems around/within the band

As summarized in sub-clause 5.1, the regulatory requirements relevant to RAN4 are divided into unwanted emissions limits to protect adjacent services below 1427 MHz and above 1518 MHz, and in band out-of-block emission limits.  For the base station operating within the frequency range 1427 – 1452 MHz, additional unwanted emission requirements are specified to be -72 dBW/27 MHz over 1400 – 1427 MHz measured at the antenna connector. In band out of block emissions limits  and unwanted emission requirements above 1518 MHz for BS operating in the frequency range 1492 – 1517 MHz  are defined by ECC in terms of EIRP, while 3GPP specifies requirements at the antenna connector.  In order to allow operators to assess the compliance with the regulatory requirements, 3GPP includes in the BS specifications a declaration requirement.  EIRP can be estimated based on manufacturer declarations and site specific conditions such as antenna gain and feeder loss.

7.1.1.1 Coexistence with adjacent services below 1427  MHz

Additional unwanted emission requirements for the base station are specified in 36.104 sub-clause 6.6.3.3.  These requirements may apply in certain regions for the protection of other systems operating inside or near each supported E-UTRA BS downlink operating band.  To capture the regulatory requirement for the base station operating in the frequency range 1427 – 1452 MHz for the protection of EESS (passive) operating in the range 1400 – 1427 MHz, the following table is proposed to be added to 36.104.
In certain regions the following requirement may apply. For E-UTRA BS operating in Band 75 (1432-1517 MHz) within 1432 – 1452 MHz  and in Band 76 (1427-1432 MHz, emissions shall not exceed the maximum levels specified in Tables 6.6.3.3-11.
It is observed that for base stations operating in band 76 , the maximum output power is restricted since there is no guard band at 1427 MHz to allow for filter transition.
Table 7.1.2.1-1 (Table 6.6.3.3-11 in 36.104): Additional operating band unwanted emission limits for E-UTRA band 75  within 1432 – 1452 MHz and band 76
	Operating Band
	Filter center frequency, Ffilter
	Maximum Level [dBm]
	Measurement bandwidth

	75, 76
	Ffilter = 1413.5 MHz
	-42
	27 MHz


7.1.1.2  Coexistence between MFCN services within the band
Declaration of unwanted emissions for the base station operating in the range 1452 – 1492 MHz are already included in 36.104 for Band 32.  The parameters PEM,B32,a, PEM,B32,b, and PEM,B32,c have been defined to enable declaration of BEM limits within the 1452 – 1492 MHz band in the first adjacent 5 MHz channel, the second adjacent 5 MHz channel, and for ranges beyond the second adjacent channel, respectively.  PEM,B32,d, and PEM,B32,e have been defined to enable declaration of out-of-band limits beyond and within 3 MHz of the band edge, respectively. 

Since a common requirement is shared between Band 32 and the new  SDL band 75 and 76 editorial modifications are necessary to include applicability of these requirements to both Band 32, including the cases where MFCN services are deployed below 1492 MHz and/or above 1452 MHz, and to the new SDL bands.
In certain regions, the following requirements may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz, in Band 75 within 1432-1517 MHz and in Band 76 within 1427-1432 MHz. The level of operating band unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.3.3-8, shall neither exceed the maximum emission level PEM,B32,B75,B76,a ,  PEM,B32,B75,B76,b nor PEM,B32,B75,B76,c declared by the manufacturer. 
For Band 32, this requirement applies in the frequency range 1452-1492 MHz when non-Mobile/Fixed Communications Network (MFCN) services are deployed in adjacent frequency ranges, while it applies also within 1427-1452 MHz and/or 1492-1517 MHz when MFCN services are deployed in such frequency ranges, even though part of the ranges falls in the spurious domain.
 For Band 75, this requirement applies in the frequency range 1427-1517 MHz. For Band 76, this requirement applies in the frequency range 1432-1517 MHz even though part of the range falls in the spurious domain.

Table 6.6.3.3-8: Declared operating band 32, 75 and 76 unwanted emission within 1427-1517 MHz
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth 

	2.5 MHz
	PEM,B32,B75,B76,a
	5 MHz 

	7.5 MHz
	PEM,B32,B75,B76,b
	5 MHz 

	12.5 MHz ≤ f_offset ≤ f_offsetmax  
	PEM,B32,B75,B76,c
	5 MHz

	NOTE: For Band 32, when non-MFCN services are deployed in the adjacent bands, f_offsetmax  denotes the frequency difference between the lower channel edge and 1454.5 MHz, and the frequency difference between the upper channel edge and 1489.5 MHz for the set channel position. For Band 32, when MFCN services are deployed in the adjacent frequencies, Band 75 and Band 76, f_offsetmax denotes the frequency difference between the lower channel edge and 1429.5 MHz, and the frequency difference between the upper channel edge and 1514.5 MHz for the set channel position.




	
	
	

	
	
	

	
	
	

	
	
	

	


NOTE:
The regional requirement, included in [19], is defined in terms of EIRP per antenna, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.

It is observed that the out-of-band emission requirements for the E-UTRA BS operating in Band 32 apply only when non MFCN services are deployed in adjacent bands.
7.1.1.3 Coexistence with adjacent services above1518 MHz

The regulatory requirements for base stations operating within 1492 – 1517 MHz are specified by ECC in terms of EIRP.  Therefore, manufacturer declaration of unwanted emissions is also applicable to this frequency range.  

Needed modifications to 36.104 include definition of PEM,B50,B74,B75 where Band 50 and Band 74 are the bands defined in the same frequency ranges with TDD and FDD arrangements.
In certain regions, the following requirement may apply to BS operating in Band 50 and Band 75 within 1492-1517 MHz and in Band 74 within 1492-1518 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table 6.6.3.3-10, shall not exceed the maximum emission level PEM,B50,B74,B75 declared by the manufacturer.

Table 6.6.3.3-10: Operating band 50, 74 and 75 declared emission above 1520 MHz

	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,B50,B74,B75
	1 MHz



	
	
	

	
	
	


NOTE:
The regional requirement, included in [19], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.

7.1.1 Coexistence with other 3GPP bands in Region 1

The bands allocated in Europe are Band 1/I, 3/III, 7/VII, 8/VIII, 20/XX, 22/XXII, 31, 33, 34, 38, 40, 42, 43. 46, 47, 65, 67, and 69.  Band 68 is currently being evaluated for applicability to Europe due to the requirement and conditions for DTV protection.  FDD and TDD bands at 1.5 GHz are also currently being studied in 3GPP, but since the frequency ranges overlap with this band, it is not anticipated that these bands would be simultaneously deployed within the same geographical area.  

Due to the large frequency separation between [1427/1432] – [1517/1518] MHz and Band 1/I, 3/III, 7/VII, 8/VIII, 20/XX, 22/XXII, 31, 33, 34, 38, 40, 42, 43, 46, 47, 65, 67, and 69, the standard BS requirements for spurious emissions for co-existence and co-location can be applied with consideration that the band is DL only.  Basestations operating in Band 11, 21, 32, and in the extended L-band are exempted from coexistence emissions into the extended L-band. 

7.1.3 BS filter analysis

Filter simulation results in figures 7.1.3-1, 7.1.3-2 and 7.1.3-3 show that, to ensure coexistence with EESS in 1400-1427 MHz and with MSS services above 1520 MHz, a 10th order RF filter requires 5MHz guard band (1427-1432 MHz) at lower edge of the band, and that by increasing filter complexity and adopting a 12th order filter, it is possible to reduce the guard band, but with significant insertion loss in the lower part of the passband. 
In order to achieve the best trade-off among BS filter complexity, performance and BW utilization, it was concluded to specify the following two operating bands:
· Band 75: 1432-1517 MHz
· Band 76: 1427-1432 MHz (Home BS and Local Area BS only)
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Figure 7.1.3-1. Simulation results for 12pole filter with 4 transmission zeroes (12p4z)
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Figure 7.1.3-2. Simulation results for 10th order RF-filter with a Qu=3000

[image: image7]
Figure 7.1.3-3. Simulation results for 12th order RF-filter with a Qu=3500
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9
Inter-Band (2DL) Carrier Aggregation with Single UL: Specific Band Combination Part

9.1
CA_20A-XA_BCS0

9.1.1
Operating bands for CA
Table 9.1.1-1: Inter-band CA for Band 20 and Band X

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_20-X
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	X
	N/A
	1427 MHz
	–
	1518 MHz
	


9.1.2
Channel bandwidths per operating band for CA
Table 9.1.2-1: Channel bandwidths per operating band
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_20A-X
	-
	20
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	X
	
	
	Yes
	Yes
	Yes
	Yes
	
	


9.1.3
Co-existence studies
The tables below illustrate bounds for which potential harmonic and intermodulation interference may occur.  Whether such interference is actually present in any given deployment is dependent upon the actual channels occupied among other factors.  As shown in Table 9.1.3-1, second and third order harmonic products of the uplink from Band 20 fall above the downlink in Band X.  Therefore, there is no UL harmonic interference from PCC to SDL SCC.

Table 9.1.3-1: Band 20 and Band X UL harmonics
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	20
	832
	862
	791
	821
	1664
	1724
	2496
	2586

	X
	N/A
	1427
	1518
	N/A
	N/A


The second and third order harmonic and second and third order intermodulation products of the DL BS transmit band for Band 20 and Band X are show in Table 6.x.3-2.  The bands allocated in Europe are Band 1/I, 3/III, 7/VII, 8/VIII, 20/XX, 22/XXII, 28, 31, 33, 34, 38, 40, 42, 43. 46, 47, 65, 67, 69, and potentially 68.  Considering these bands, it can be seen that third harmonic from the DL in Band 20 potentially interferes with the UL in Band 40.  Additionally, IM2 products from the DL in Band 20 and Band X potentially interfere with UL in Band 28, Band 40 and Band 68.  Similarly, IM3 products from the DL in Band 20 and Band X potentially interfere with UL in Band 8, 20, 28, 40, 43, and 68.  

Due to the potential for interference, it is recommended that basestation antennas for Band 20 and Band X should not be shared with antennas for Bands 8, 20, 28, 40, 43, and 68 unless a high degree of linearity can be guaranteed in the antenna path so that passive IM interference does not degrade receiver performance.

Table 9.1.3-2: Band 20 and Band X DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	791
	821
	1427
	1518

	2nd order harmonics frequency range (MHz)
	1582
	1642
	2854
	3036

	3rd order harmonics frequency range (MHz)
	2373
	2463
	4281
	4554

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	606
	727
	2218
	2339

	3rd order IMD products
	(f2_low – 2*f1_high(
	(f2_high – 2*f1_low(
	(2*f2_low – f1_high(
	(2*f2_high – f1_low(

	IMD frequency limits (MHz)
	215
	64
	2033
	2245

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	3009
	3160
	3645
	3857

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	700
	912
	1397
	1548


9.1.4
∆TIB and ∆RIB values

Aggregation between Band 20 and the L band is already included in the specifications as CA_20A-32A. As the same method of combining band 20 and band 32 (i.e., use of a diplexer) also applies to combining band 20 and the extended L-band (i.e., bands [75] and [76]), the same data can be applied. 

The following table shows diplexer IL values for CA configurations between low frequency bands around 800 MHz and mid-frequency bands around 1.5 GHz, which is also applicable for the extended L-band:

Table 9.1.4-1: Diplexer insertion loss data for Band 20 + Band-L (Replicated from Table 2.1-3 of R4-133529)

	
	Band 20 UL
	Band 20 DL
	Band L DL

	Company A
	0.6
	0.6
	0.6

	Company B
	0.8
	0.8
	0.65

	Vendor 1
	0.5
	0.5
	0.9

	Vendor 2
	0.6
	0.6
	0.8

	Vendor 3-1
	0.65
	0.65
	0.9

	Vendor 3-2
	0.6
	0.6
	0.7

	Average
	0.63
	0.63
	0.76


The allocation of this insertion loss to Tx and Rx relaxations is also based on similar CA configurations where it was observed that the low band in the CA configurations are allowed 0.3 or 0.4 dB maximum output power relaxation and reference sensitivity relaxation is not offered for either the low band or the mid band.  Following the same principle, the relaxations are shown below.

Table 9.1.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-[75]A
	20
	0

	
	[75]
	0


	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-[76]A
	20
	0

	
	[76]
	0


Table 9.1.4-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-[75]A
	20
	0.3

	
	[75]
	N/A


	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-[76]A
	20
	0.3

	
	[76]
	N/A


The implementation of these TIB and RIB values for SDL bands is such that the RIB (zero in this case) is embedded in the reference sensitivity in Table 7.3.1A-0d of TS 36.101, and the TIB is listed explicitly in Table 6.2.5-2 of TS 36.101.

9.1.5
REFSENS requirements

In addition to the diplexer insertion loss as described above in sub-clause 9.1.4, the Rx filter for the extended L band should also be considered. It is expected that at UE side, a single filter covering the whole range 1427 – 1518 MHz is used for both operating bands [75] and [76]. Thus, in the following, we will focus on the whole frequency range 1427 – 1518 MHz to derive the REFSENS values for both bands [75] and [76]. 

Data from several filter vendors on the front-end loss due to filtering of 1427 – 1518 MHz frequency range have been gathered. Most data, as reported below by vendors 1 to 4, show that with current technology, the absolute value of the insertion loss for the new SDL band is low, i.e., below 2.2 dB, and practically the same as that of existing typical filters for B32.

Table 9.1.5-1: IL for extended L-band filter
	
	Vendor 1
	Vendor 2
	Vendor 3
	Vendor 4
	Vendor 5
	Vendor 6

	IL at room temperature
	< 1.7 dB
	< 1.6 dB
	< 1.6 dB
	1.37 dB
	
	

	IL at extended temperature conditions (ETC)
	< 2.2 dB
	< 2.0 dB
	2 dB
	1.6 dB
	0.9 dB higher than B32
	1.2 dB higher than B32


Given these IL values and RIB=0 dB according to Table 9.1.4-2, the same REFSENS value as B32 can be specified for both bands [75] and [76]: 

Table 9.1.5-2: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-[75]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[75]
	
	
	-100
	-97
	-95.2
	-94
	


	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-[76]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[76]
	
	
	-100
	
	
	
	


10
Channel numbering for E-UTRA, UTRA, MSR

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

Table 11-1: Overview of 3GPP specifications with required changes

	3GPP specification
	Clause in TR 30.007 [3] 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
	


<12.X
Additional changes in TS XX.YYY>

(Modify title as applicable.)

In order to implement the new band into the <TS XX.YYY>, the required changes in addition to those identified in TR 30.007 are shown in Table 12.X-1.
Table 12.X-1: Required additional changes for <TS XX.YYY>
	Section
	Requirement
	Description of changes in TS XX.YYY

	
	
	


If the additional change identified is related to any study of General, UTRA, E-UTRA and/or MSR specific issues, a reference should be given to the corresponding subclause(s) in clause 7 to 12.
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