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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 summarizes the studies of radio requirements for the Base Station (BS) radio transmission and reception as part of the work item on Evolved Universal Terrestrial Radio Access (E-UTRA).

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 TS 25.104 V7.3.0 (2006-03), “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Base Station (BS) radio transmission and reception (FDD) (Release 7)”.
[2] Recommendation ITU-R M.1580-1, “Generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT-2000”.

[3] Recommendation ITU-R SM.328-10, “Spectra and Bandwidth of Emissions”.

[4] Recommendation ITU-R SM.329-10, “Unwanted emissions in the spurious domain”

[5] “International Telecommunications Union Radio Regulations”, Edition 2004, Volume 1 – Articles, ITU, December 2004.

[6] “Title 47 of the Code of Federal Regulations (CFR)”, Federal Communications Commission.

[7] “Adjacent Band Compatibility between UMTS and Other Services in the 2 GHz Band”, ERC Report 65, Menton, May 1999, revised in Helsinki, November 1999.

[8] 
“Sharing and Adjacent Band Compatibility between UMTS/IMT-2000 in the Band 2500-2690 MHz and Other Services”, ECC Report 045, Granada, February 2004.

[9] “Compatibility Study For UMTS Operating within the GSM 900 And GSM 1800 Frequency Bands”), Draft ECC Report 082, ECC PT1(05)053 ANNEX 22.

[10] Report ITU-R M.2039, “Characteristics of terrestrial IMT-2000 systems for frequency sharing/interference analyses”.

[11] ETSI EN 301 908-3 V2.2.1 (2003-10), “Electromagnetic compatibility and Radio spectrum Matters (ERM); Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000 Third-Generation cellular networks; Part 3: Harmonized EN for IMT-2000, CDMA Direct Spread (UTRA FDD) (BS) covering essential requirements of article 3.2 of the R&TTE Directive”.

[12] 
Recommendation ITU-R SM.1541, “Unwanted emissions in the out-of-band domain”.
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].
Definition format

<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

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4
General

4.1
Relationship between Minimum Requirements and Test Requirements
<Text will be added.>

4.2 Base station classes

<Text will be added.>

4.3
Regional requirements

<Text will be added.>

4.4
Environmental requirements for the BS equipment

<Text will be added.>

5
Frequency bands and channel arrangement

5.1
General

<Text will be added.>

5.2
Frequency bands

<Text will be added.>

5.3
TX-RX frequency separation

<Text will be added.>

5.3
Channel arrangement

<Text will be added.>

6
Transmitter characteristics

6.1
General

<Text will be added.>

6.2
Base station output power

<Text will be added.>

6.3
Frequency error

Text will be added.

6.4
Output power dynamics

<Text will be added.>

6.5
Transmit ON/OFF power
<Text will be added.>

6.6
Output RF spectrum emissions

Unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ‎‎[4] and the Radio Regulations ‎[5]. ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.
6.6.1
Occupied bandwidth

6.6.1.1
Background for occupied bandwidth requirement in UTRA

Occupied band width is one way of specifying out-of-band emissions as described in Clause 6.6.2.1. The occupied bandwidth is defined in ITU-R SM.328 ‎[3] and ITU-R Radio Regulations ‎[5]:

Occupied bandwidth = The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission. Unless otherwise specified by the Radiocommunication Assembly for the appropriate class of emission, the value of β/2 should be taken as 0.5%. ‎[3] ‎[5]
Occupied bandwidth is used in some regions as a regulatory requirement. It is not defined as a regulatory requirement by the FCC or CEPT/ECC and it is not used as input to any compatibility studies. It is today a mandatory requirement for the BS in RAN4 specifications.
6.6.2
Out of band emission

6.6.2.1
Background for BS out-of-band emission requirements in UTRA

The core requirements for out-of band emissions are specified for the BS in TS 25.104 ‎[1]. The corresponding test requirements are in TS 25.141. There are several ways of specifying Out-of-band emissions. Three ways are used in RAN4 specifications, namely Occupied Bandwidth, Spectrum emission mask and Adjacent Channel Leakage Ratio (ACLR).

References for the Out-of-band requirements are summarised in Table 6.6-1 for the BS. The tables give references to RAN4 core specs, to where the term is defined and to some relevant regulatory references. These regulatory references have either defined the limit value in 3GPP or they have used it as a basis for studies or recommendations. 
Table 6.6-1 Summary of regulatory references for BS requirements
	Requirement
	RAN4
TS 25.104 ‎[1]
	Definition 
	Some relevant regulatory references

	Occupied bandwidth
	6.6.1
	ITU-R
SM.328
(1.13) ‎[3]
	ITU Radio Regulations No. S1.153 ‎[5]

	Spectrum emission mask
	6.6.2.1
	ITU-R
SM.1541 ‎[12]

Limits defined in 3GPP ‎[1]
	ITU-R. M.1580 (Annex 1.2) ‎[2]: Band I limits included. 

FCC Title 47 part 24.238 ‎[6]: Band II limits.
FCC Title 47 part 27.53 ‎[6]: Band IV limits.
FCC Title 47 part 22.917 ‎[6]: Band V limits.

ERC Report 65 ‎[7]: Based on Band I limits.
ECC Report 045 ‎[8]: Based on Band VII limits.
ECC Report 082 ‎[9]: Based on Band III and VIII limits. 

ETSI EN 301 908-3 ‎[11]: Limits included.

	ACLR
	6.6.2.2
	ITU-R
SM.1541 ‎[12]

Limits defined in 3GPP ‎[1]
	ITU-R M.1580 (Annex 1.3) ‎[2]: Band I limits included. 
ITU-R M.2039 ‎[10]: ACLR limits included.

ERC Report 65 ‎[7]: Based on Band I limits.
ECC Report 045 ‎[8]: Based on Band VII limits.
ECC Report 082 ‎[9]: Based on Band III and VIII limits. 

ETSI EN 301 908-3 ‎[11]: Limits included.


6.6.2.1.1
BS Spectrum emission mask as specified in UTRA
ITU-R SM.328 ‎[3] and SM.1541 ‎[12] define “Permissible out-of-band spectrum (of an emission)” as the power density of emissions above and below the necessary bandwidth. The spectrum emission masks defined for the BS in RAN4 specifications specify such limits of emissions, based on a necessary bandwidth of 5 MHz (+/-l 2.5 MHz from the carrier centre frequency). No limits are specified inside the necessary bandwidth. 

For Band I the masks are also included in the ITU-R recommendation M.1580 ‎[2] on IMT-2000 unwanted emissions. The spectrum masks were mostly based on studies of the spectrum shape of WCDMA emissions in early stages of RAN4 work. The masks are also limited by FCC regulations ‎[6] for Bands II, IV and V.

The masks were used for several 3GPP co-existence studies as input parameters. In regulatory bodies, CEPT/ECC used the masks as input to several reports studying co-existence and adjacent channel compatibility for IMT-2000 ‎[7] ‎[8] ‎[9]. These reports were partly developed in co-operation with 3GPP.

The UTRA BS mask ‎[1] is defined from 2.5 MHz to a point which is either the operating band edge or 12.5 MHz from the BS carrier centre frequency, whichever is further away. This means that the mask limits emissions in the whole operating band in addition to the +/-12.5 MHz from the carrier centre. Also here, 12.5 MHz is 250% of the necessary bandwidth ‎[4] and the mask is defined with a 30 kHz resolution in the first MHz and a 1 MHz resolution beyond that point. The limits of the mask vary in definition with the BS output power, but have fixed limits for BS powers above 43 dBm or below 31 dBm.

The BS spectrum mask is not mandatory in all regions and is listed as a regional requirement.
6.6.2.1.1
ACLR as specified in UTRA
ITU-R SM.1541 ‎[12] defines Adjacent Channel Power as one way of defining limits on Out-of-band emissions. The term ACLR was defined by RAN4, to avoid confusion regarding related terms such as ACI, ACP and ACL:

Adjacent Channel Leakage power Ratio (ACLR) = The ratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean power centred on an adjacent channel frequency.

In combination with the corresponding receiver requirement on Adjacent Channel Selectivity (ACS), ACLR has been an extremely useful tool in co-existence and co-existence studies, both in 3GPP and in CEPT/ECC ‎[7] ‎[8] ‎[9].  For Band I, ACLR is also included in the ITU-R recommendations M.1580 ‎[2] on IMT-2000 unwanted emissions. It is also included in ITU-R report M.2039 ‎[10] that defines parameters to be used in co-existence studies for all IMT-2000 systems.

Together with ACS, the ACLR defines the Adjacent Channel Interference Ratio (ACIR) as 
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This relation and its application rely on identical assumed bandwidths in the ACLR and ACS definitions. If aggressor and victim have different bandwidths, both ACLR and ACS definitions have to account for exactly those bandwidths. This is not a problem for co-existence between two 5 MHz WCDMA system, but it becomes more complex when there are different systems involved or the bandwidth of a system is flexible as in E-UTRA.
6.6.2.2
In-band unwanted emission requirements for LTE (spectrum emissions mask)

LTE should have a spectrum emissions mask requirements (SEM) defined, based on the following prerequisites.

· SEM should be defined with a reference bandwidth of [100 kHz]. It would have to be verified if this number will be suitable also for matching the mask in the first adjacent MHz as defined in ERC Report 65. 
· The SEM limit should also be set to allow some variations due to varying power allocation between resource blocks.

· FCC requirements [6] which apply mainly in Region 2 should be defined separately as an absolute limit and may need a smaller measurement bandwidth in some cases.

· In WCDMA, the spectrum emissions mask is not only defined in the OOB domain, but also across the spurious domain inside the operating band. This can also be the case for the LTE mask, as long as the limits in the spurious domain are consistent with recommended spurious limits in SM.329 [4]. The “unified” in-band OOB + spurious emissions for LTE can be named “unwanted emissions” which is the agreed terminology [6] that encompasses both OOB and spurious emissions.

6.6.2.3
ACLR requirements for LTE

If there is to be both an ACLR-type requirement with carrier-wide reference bandwidth and a mask (SEM) with much narrower reference bandwidth, the ACLR limit should be somewhat stricter than the integrated SEM. In this way, the ACLR can capture the “average” behaviour over a carrier, while the SEM can take into account the variations in the spectrum emissions resulting from variations in power allocations.

Since it is important to assess sharing properties both with adjacent WCDMA systems and with LTE carriers the ACLR is defined with different bandwidths:

· ACLR/WCDMA in a 1st adjacent channel with 5 MHz and/or 1.6 MHz reference bandwidth depending on paired or unpaired spectrum.

· ACLR/LTE (reference bandwidth equal to LTE carrier bandwidth) in a 1st and 2nd adjacent channel.

· For carriers with bandwidth larger than 5 MHz positioned close to or adjacent to the band edge, the 1st or 2nd adjacent channel that define the ACLR/LTE may fall partly or fully outside the point 10 MHz from the band edge. If it is fully outside, it should not be defined. If it is partly outside it can still be defined, but may not be limiting compared to the unwanted emission limits defined by SEM and spurious emissions.

ACLR measured in other bandwidths (smaller or larger) than the LTE carrier or 5 MHz are still defined by the mask.

6.6.3
Spurious emissions

Spurious emissions are defined in ITU-R Radio Regulations ‎[5] and SM.329 ‎[4].

The core requirements for spurious emissions are specified for the BS in TS 25.104 ‎[1]. The corresponding test requirements are in TS 34.121 and TS 25.141.

References for the spurious emissions requirements are summarised in Table 6.6-2 for the BS. The tables give references to RAN4 core specs, to where the term is defined and to some relevant regulatory references. These regulatory references have either defined the limit value in 3GPP or they have used it as a basis for studies or recommendations.

Table 6.6-2 Summary of regulatory references for BS spurious emissions limits.
	Spurious emissions requirement
	RAN4
TS 25.104 ‎[1]
	Definition 
	Some relevant regulatory references

	General
	6.6.3.1
	ITU-R
SM.329 ‎[4]
	ITU-R M.1580 (Annex 1.4) ‎[2]: Band I limits included. 

ITU-R SM.329‎[4]: 
1.4 Necessary bandwidth

4.1 Reference bandwidths

4.2 Category A limits

4.3 Category B limits

Annex 7. Reference BW (Cat. B) 

ITU-R M.2039 ‎[10]: Limits included by reference. 

ETSI EN 301 908-3 ‎[11]: Category B limits included.

	Co-existence with other bands
	6.6.3.2 to 6.6.3.7
	Developed and defined in 3GPP.
	ITU-R M.1580 (Annex 1.4) ‎[2]: Band I limits included. 

ITU-R. M.2039 ‎[10]: Limits included by reference. 
ETSI EN 301 908-3 ‎[11]: Limits to protect GSM900 and GSM1800 in the same area included. 


<Text will be added.>

6.6.3.1
Mandatory Requirements

6.6.3.1.1
Background for general spurious emissions requirements for UTRA

The general spurious emissions requirements and the corresponding reference bandwidths are taken from ITU-R recommendation SM.329 ‎[4] for both the UE and the BS. The general requirements are considered regional for the BS, since some regions may apply Category A and other Category B. Both are included in the BS specifications.

The requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the carrier centre frequency. 12.5 MHz is selected as 250% of the necessary bandwidth, as recommended in ITU-R SM.329 ‎[4].

Annex 7 of ITU-R SM.329 ‎[4] allows for a reduced measurement bandwidth to be applied close to the carrier. The reduced measurement bandwidth is in 3GPP interpreted as an increase of the spurious emission limit for the base station in the BS Category B requirements. The interpretation has however been stricter than the ITU-R recommendations when applied in RAN4, since the increased spurious emission limit is only applied in the downlink part of the UMTS operating band plus an additional 10 MHz on each side of the band. This is further described in.

The spurious emissions requirements are included in ITU-R recommendations and M.1580 ‎[2] on IMT-2000 unwanted emissions. They are also included in ETSI harmonised standards ‎[11] and referenced from ITU-R report M.2039 ‎[10] that defines parameters to be used in co-existence studies for all IMT-2000 systems.

<Text will be added.>6.6.3.2
Protection of the BS receiver of own or different BS
<Text will be added.>

6.6.3.3
Co-existence with other systems in the same geographical area

6.6.3.3.1
Background for co-existence requirements for UTRA

The RAN4 specifications define specific BS spurious emission limits for co-existence with a number of systems, including UTRA and GSM in the same and different bands, PHS, TDD and other services in adjacent bands. Co-existence requirements for operation in the same area are regional, but usually mandatory.

Some of the co-existence requirements are referenced or included by external bodies such as ITU-R ‎[2] ‎[10] and ETSI ‎[11] as shown in Table 6.6-2.
<Text will be added.>

6.6.3.4
Co-existence with co-located base stations

<Text will be added.>

6.7
Transmit intermodulation

<Text will be added.>

6.8
Transmit modulation

<Text will be added.>

7
Receiver characteristics

7.1
General

<Text will be added.>

7.2
Reference sensitivity level

<Text will be added.>

7.3
Dynamic range

<Text will be added.>

7.4
Adjacent Channel Selectivity (ACS)

<Text will be added.>

7.5
Blocking characteristics

<Text will be added.>

7.6
Intermodulation characteristics

<Text will be added.>

7.7
Spurious emissions

<Text will be added.>

8
Performance requirement

<Text will be added.>

Annex A:
Measurement channels

<Text will be added.>

Annex B:
Propagation conditions

<Text will be added.>

Annex C:
Characteristics of the interference signal

<Text will be added.>

Annex D:
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2007-02
	R4#42
	R4-070252
	
	
	TR created based on content in R4-061384
	
	0.1.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


R4-070252









