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Background

Proposals for how to draft an Operating band unwanted emissions mask (UEM) for band category 1 and 2 were discussed further at RAN4#50. The discussions are summarized in the MSR Ad hoc report [1], where a way forward was documented for the UEM discussion. First the value of Foffset, RAT needs to be agreed, applicable to both Tx and Rx requirements and independent of principle used for the requirements. Secondly, the basic principle for the UEM must be agreed.
This paper proposes a way forward for Foffset, RAT and the requirement principle, and proposes a requirement based on those conditions.
Discussion

At RAN4#50, two main principles were proposed for the UEM in BC1:
1. Define a generic UEM for all RAT combinations [2] [3].
2. Inherit the informative E-UTRA principle (limits decided by type of outermost carrier) [4] 
Arguments for the second principle are that it re-uses existing limits for E-UTRA and “adapts” to the channel bandwidth. The main problem is that it does not provide a generic limit and therefore does not make it possible to extend the principle to BC2. The intention of the informative guidance given for E-UTRA was also never to apply it to bandwidths below 5 MHz.  It would also be unclear what limits would apply in BC2 for E-UTRA/UTRA scenarios if completely different principles apply for BC1 and BC2.
In order to make a uniform MSR specification, the same UEM principle should apply for BC1 and BC2, implying that a generic requirement is needed as in the first principle proposed above. The limits should also be as similar as possible between BC1 and BC2.

It was also proposed in [2] and [3] to base the UEM limits for BC1 on the existing UTRA mask, with absolute limits based on Pout≥43 dBm. In order to be even more generic, the same limits would apply for Category A and B spurious definitions and both below and above 1 GHz [2]. The reason is that the difference between the limits is anyway very small.
For the BC2 UEM requirements, several proposals were made at RAN4#50 [5][6][7], where there was a general consensus that a generic mask should be defined, fundamentally based on the UTRA mask. 

FCC license block edge requirements would only be included by reference to FCC regulation [2], instead of explicitly including them in the specification. BEM resulting from the European WAPECS requirement should not be included [2] [3].

The fundamentals of the proposal for BC1 are

· A generic limit similar to the E-UTRA Operating band unwanted emission requirement in structure, but set as a “Block Edge Mask” in relation to the BS RF bandwidth edge instead of the Channel edge.

· Generic limits based on both E-UTRA and UTRA.

· Regulatory requirements from Europe (WAPECS) and the US (FCC) limits are not explicitly included.

The fundamentals of the proposal for BC2 are

· The same mask as for BC1 is applied.

· In addition, a GSM intermodulation attenuation requirement applies at the frequencies of GSM IM products.

· Foffset, RAT is based on the manufacturer’s declaration.
Proposal

It is proposed that the attached Text Proposal is considered for the further development of the MSR Work Item TR.

References

[1]
R4-090952, "Ad hoc minutes: MSR Base Stations" (Rapporteur).

[2]
R4-090608, "TP on Operating band unwanted emissions (Cat 1) (TR ch 6.6.1)" (Ericsson). (Approval)

[3]
R4-090558, "Operating band unwanted emissions for Band Category 1" (Nokia Siemens Networks). (Approval)

[4]
R4-090540, "Recommendations on Unwanted Emissions for Multicarrier and Multi-RAT BS" (Alcatel-Lucent). (Approval)
[5]
R4-090559, "Considerations for operating band unwanted emissions for Band Category 2" (Nokia Siemens Networks). (Discussion)

[6]
R4-090614, "Operating band unwanted emissions (Cat 2)" (Ericsson). (Discussion)

[7]
R4-090747, "Discussion on Unwanted Emission Mask for Band Category 2" (Huawei). (Discussion)
TEXT PROPOSAL:

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 TS 25.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Base Station (BS) radio transmission and reception (FDD) (Release 8)”

[3]
3GPP TS 25.105. Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Base Station (BS) radio transmission and reception (TDD) (Release 8)”

[4]
3GPP TS 36.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception  (Release 8)”

[5]
3GPP TS 45.005, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group GSM/EDGE Radio Access Network; Radio transmission and reception (Release 8)”

[6]
Recommendation ITU-R SM.329-10, “Unwanted emissions in the spurious domain”.

[7]
3GPP TR 25.942, “Technical Report 3rd Generation Partnership Project; Technical Specification Group Radio Access Networks; Radio Frequency (RF) system scenarios (Release 8)”
[8]
R4-99997, “BS Spurious Emission Requirements for Co-Existence UTRA-FDD/ UTRA-TDD and for Protection of BS receiver in TS 25.104” (Ericsson).

[9]
RP-020781, “FDD – GSM co-existence in the Same Geographic Area”, CR149 to TS 25.104 (RAN WG4).

[10]
RP-030214, “General corrections on co-existence and co-location requirements for UTRA-FDD BS”, CR191 to TS25.104 (RAN WG4).

[11]
“Title 47 of the Code of Federal Regulations (CFR)”, Federal Communications Commission.
[12]
3GPP TR 36.804 V1.3.0 (2008-10), “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception; (Release 8)”
[13]
“Commission Decision of 13 June 2008 on the harmonisation of the 2 500-2 690 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community”, Decision 2008/477/EC.

[14]
ETSI TR 102 748 V1.1.1 (2008-05), Technical Report, “Electromagnetic compatibility and Radio spectrum Matters (ERM); Impact of the trend towards flexibility in spectrum usage on the principles for drafting Harmonized Standards and the ETSI work programme for Harmonized Standards”
5.2
FDD multi-RAT and multicarrier scenarios

To structure the possible FDD scenarios and resulting requirements, the bands divided into two categories:

•
Band category 1: Bands for UTRA FDD and E-UTRA FDD operation

•
Band category 2: Bands for UTRA FDD, E-UTRA FDD and GSM operation

A full set of paired bands and how they are categorized is shown in Table 5.2-1. 

Table 5.2-1 Paired bands in E-UTRA, UTRA and GSM.

	E‑UTRA Band
	UTRA
Band
	GSM

Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	1
	I
	-
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	1

	2
	II
	PCS 1900
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	2

	3
	III
	DCS 1800
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	2

	4
	IV
	-
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	1

	5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	2

	6
	VI
	-
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	1

	7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	1

	8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	2

	9
	IX
	-
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	1

	10
	X
	-
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	1

	11
	XI
	-
	1427.9 MHz 
	–
	1452.9 MHz
	1475.9 MHz  
	–
	1500.9 MHz
	1

	12
	XII
	-
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	1

	13
	XIII
	-
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	1

	14
	XIV
	-
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	1

	…
	
	
	
	
	
	
	
	
	

	17
	-
	-
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	1 *

	[18]
	-
	-
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	1 *

	[19]
	XIX
	-
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	1

	* Note:
The band is for E-UTRA only.


5.2.1
Band category 1 scenarios (BC1)

BC1 requirements for receiver and transmitter apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edge (Foffset, RAT) as defined in Table 5.2.1-1. For E-UTRA, the Foffset, RAT values are set as BWChannel /2 for all channel bandwidths ≥5 MHz. Since 1.4 and  3 MHz channel bandwidths are not considered as very likely scenarios for BC1 deployment, Foffset, RAT  is set as BWChannel /2+200 kHz in order to align with the band edge properties of the higher channel bandwidths.
Table 5.2.1-1 E-UTRA and UTRA definitions of Foffset, RAT for BC1

	RAT
	Channel bandwidth (BWChannel)
	Foffset, RAT

	E-UTRA
	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	0.9 MHz

1.7 MHz

2.5 MHz

5 MHz

7.5 MHz

10 MHz

	UTRA
	N/A
	2.5 MHz


5.2.2
Band category 2 scenarios (BC2)

BC2 requirements for receiver and transmitter apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edge (Foffset, RAT) as defined in Table 5.2.2-1. The Foffset, RAT values are set as BWChannel /2 for E-UTRA for all channel bandwidths ≥5 MHz and also to half the channel for UTRA. For E-UTRA with 1.4 and 3 MHz cahnnel bandwidth and for GSM, a maximum allowed Foffset, RAT value is set, where the manufacturer can declare a lower value for an optimized implementation. This flexibility ensures that the same spectrum mask can specified for BC1 and BC2.
Table 5.2.2-1 E-UTRA, UTRA and GSM definitions of Foffset, RAT for BC2

	RAT
	Channel bandwidth (BWChannel)
	Foffset, RAT

	E-UTRA
	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	≤0.9 MHz *
≤1.7 MHz *
2.5 MHz

5 MHz

7.5 MHz

10 MHz

	UTRA
	N/A
	2.5 MHz

	GSM
	N/A
	≤400 kHz *

	* NOTE: 
For these cases, the manufacturer may declare a lower Foffset, RAT value.


<Text will be added.>

5.3
TDD multi-RAT and multicarrier scenarios

To structure the possible TDD scenarios and resulting requirements, the unpaired bands are put in a third category:

•
Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRATDD operation
A full set of unpaired bands and how they are categorized is shown in Table 5.3-1. 

Table 5.3-1 Unpaired bands in E-UTRA and UTRA.

	E‑UTRA Band
	UTRA Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	f)
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3


5.3.1
Band category 3 scenarios

<Text will be added.>

6.6.1
Operating band unwanted emissions

6.6.1.1
Existing regulatory requirements

Generic “masks” as regulatory requirements exist both in the US (FCC) and in Europe (WAPECS) as block edge mask requirements. The concept with limits related to the RF bandwidth edge that is introduced for the MSR scenarios in subclause 5.1.2 will be compatible with such Block edge mask (BEM) limits, assuming that a Base Station is deployed in such a way that the RF bandwidth edge can be aligned with the license block edge.

6.6.1.1.1
FCC requirements

The US (FCC) requirements for the relevant BC1 and BC2 bands are in Part 22, 24 and 27 of FCC Title 47 [11]. The requirements in [11] are for UTRA and E-UTRA interpreted as a ‑13 dBm limit, measured in a 100 kHz measurement bandwidth for the bands below 1GHz (band 5) and in 1 MHz for the bands above 1 GHz (bands 2, 4 and 10). For the 1 MHz frequency range immediately outside the license block, the measurement bandwidth can alternatively be taken as 1% of the emission bandwidth of the fundamental emission of the transmitter (the "-26 dB modulation bandwidth"). 

A generic limit based on FCC Title 47 [7], applying to UTRA as well as all channel bandwidths of E-UTRA, would have to be based on of the highest channel bandwidth of 20 MHz, which calculates to ‑13 dBm/200 kHz. For bands >1 GHz, this can be translated to -16 dBm/100 kHz. For bands <1 GHz, the limit will be ‑13 dBm/100 kHz, since the limit in the first MHz cannot be less stringent than the limit beyond 1 MHz. Such limits would be generally applicable, but would be unnecessarily restrictive for all bandwidths below 20 MHz.
The FCC Title 27 requirements in [11] are therefore not included explicitly in the MSR specification, but are instead included by reference.
6.6.1.1.2
WAPECS requirements for Europe
There are BEM limits defined in the EC “WAPECS” decision [13] for Band 7. These limits are expressed as EIRP, but are based on the shape of the UTRA spectrum mask taken from TS 25.104 [2]. It is expected that similar limits may be defined for other European bands. In studies performed by ETSI, it was concluded that such BEM limits are licensing conditions that are difficult to include in technical specifications or in harmonised standards [14].
The WAPECS requirements are therefore not explicitly included in the MSR specifications, but the UEM limits can be chosen with the WAPECS requirements in mind.
6.6.1.2
Application of necessary bandwidth

The “Spectrum emissions mask” in UTRA and the “Operating band unwanted emissions” for E-UTRA cover not only the OOB domain, but also the spurious domain inside the downlink operating band. For E-UTRA, it also covers the 10 MHz of spectrum immediately above and below the downlink operating band. For that reason, there is no need to define spurious emission limits inside the operating band. Since parts of the Operating band unwanted emission limits will now be inside the spurious domain, they are however bound by the same regulatory limits that define spurious emissions.

The spurious domain covers frequencies, which are separated from the carrier centre frequency by more than 250% of the necessary bandwidth, as recommended in ITU-R SM.329 [6]. The necessary bandwidth is taken as the channel bandwidth in E-UTRA and 5 MHz in UTRA, as shown in Table 6.6.1.2-1. For both UTRA and E-UTRA, the spectrum mask/operating band unwanted emission limits are aligned with the spurious emission limits outside of this 250% range as can be seen in TS 25.104 [2], TS 25.105 [3] and TS 36.104 [4]. 

Table 6.6.1.2-1: Relation between channel bandwidth and necessary bandwidth
	RAT
	Channel bandwidth
	Necessary bandwidth for a single carrier
(250% of channel BW)
	Frequency offset to spurious domain from channel edge, (f

	UTRA
	5 MHz
	12.5 MHz
	10 MHz

	E-UTRA
	1.4 MHz
	3.5 MHz
	2.8 MHz

	E-UTRA
	3 MHz
	7.5 MHz
	6 MHz

	E-UTRA
	5 MHz
	12.5 MHz
	10 MHz

	E-UTRA
	10 MHz
	25 MHz
	20 MHz

	E-UTRA
	15 MHz
	37.5 MHz
	30 MHz

	E-UTRA
	20 MHz
	50 MHz
	40 MHz


For E-UTRA, the Operating band unwanted emission limits are generic for bandwidths ≥5 MHz, and are thus based on the recommended spurious emission limits in [6] for (f>10 MHz. Also in UTRA, emissions are bound by the recommended spurious emission limits in [6] for (f>10 MHz, based on the 5 MHz channel bandwidth. For the 1.4 and 3 MHz E-UTRA channel bandwidths, a strict interpretation of the recommendations in [6] would give a spurious domain that partly covers frequency ranges also for (f <10MHz.

It should be noted that ITU-R SM.329 [6] does not give any specific recommendations for how to set a necessary bandwidth in case of a multi-carrier (or multi-RAT) base station for mobile services. Guidance for those particular cases needs to be developed.

<This is for further study.>

6.6.1.3
RF bandwidth Scenarios
From a regulatory point of view, a licensed frequency block can be used for various technologies with different number of carriers and bandwidths. As presented in subclause 6.6.1.1, current regulatory requirements in some regions are based on such a frequency block edge approach. Examples are the FCC Title 47 requirements in the US [11] and requirements in the “WAPECS” decision in Europe [13]. 

Traditionally, 3GPP RF requirements inside the operating band are defined in relation to a carrier, even though in some cases a simplistic approach is used for some multi-carrier requirements. Introducing MSR will require considerations of a group of carriers transmitted within the RF bandwidth as discussed in clause 5.1.2 and RF requirements are set relative to the RF bandwidth edges that are defined relative to the outermost carriers by Foffset, RAT. 

The level of requirements should be chosen carefully to maintain the performance of the technologies sharing the same frequency spectrum and radio resources. The possible RF scenarios for BC1 and BC2 and the resulting Foffset, RAT values were presented in subclause 5.2.1 and 5.2.2 respectively. 

Based on those definitions, a generic Operating band unwanted emissions requirement can be set in relation to the Base Station RF bandwidth as shown in Figure 6.6.1.3-1. The limit starts from the RF bandwidth edges and is valid irrespective of how many carriers are deployed in the RF bandwidth and of what RAT they are (E-UTRA, UTRA or GSM). The principle of defining the requirement is inherited from E-UTRA, in that it is defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. The level however is derived from the existing UTRA, E-UTRA and GSM requirements as shown below in subclause 6.6.1.4.
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Figure 6.6.1.3-1 Generic UEM mask principle  for MSR.
6.6.1.4
Derivation of requirement

The generic Operating band unwanted emission limits will be based on the limits for E-UTRA in TS 36.104 [4] and UTRA in TS 25.104 [2]. When comparing those limits for a General Purpose/Wide Area BS (output power ≥43 dBm), it turns out that the UTRA mask is more stringent in all cases except one. This exception is for the E-UTRA mask for Category B spurious emissions, bands above 1 GHz and offsets >10 MHz. Here, the E-UTRA mask is based on the spurious domain limit of -15dBm/MHz, which is stricter than the -13 dBm/MHz of the UTRA mask. This stricter limit is taken for both Category A and B in order to make the requirement generic.

Note that f_offset and (f  are defined for UTRA [2] in relation to the carrier centre, while the generic requirement developed for MSR defines f_offset and (f  it in relation to the Base Station RF bandwidth edge, which for UTRA is identical to the channel edge of the carrier. For this reason, all offsets for MSR are reduced with 2.5 MHz (half the UTRA channel bandwidth) compared to the offsets in [2].

The current UTRA emission mask in TS 25.104 [2] is defied as a single carrier requirement, while the generic MSR mask is a multi-carrier/multi-RAT requirement. This makes the generic mask proposal for the scenarios above more stringent than the current requirements for both UTRA and E-UTRA. Since the proposed mask is in general more stringent than the existing ones, it should not pose any increase in interference but rather a reduction. This also excludes the need for additional co-existence studies, if the UTRA mask is applied for both BC1 and BC2.

The UMTS mask results in higher ACLR values than the limits specified for both UTRA and E-UTRA. ACLR requirements will thus be implicitly met by the UEM. If needed, ACLR limits can be defined as additional regional requirements.

For Band Category 2, TS 45.005 [5] also defines an Intra BTS intermodulation attenuation requirement that applies at the intermodulation frequencies resulting from the GSM carriers. For MC-BTS, two “BS classes” are defined that each have a separate IM requirements level defined. These levels will apply in addition to the generic UEM for BC2 due to characteristics of a transmitted signal consisting of two or more RATs where one is GSM.

6.6.1.5
Minimum requirement (Band Category 1)

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Since the limits are to a large part based on regulatory requirements taken, the test tolerance shall be zero when deriving the test requirement for out-of-band unwanted emissions.

Table 6.6.1.5-1: Operating band unwanted emission mask (UEM) 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 2)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 1)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( (fmax
	1.5 MHz ( f_offset < 10.5 MHz
	-13 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


NOTE 1:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 2:
As a general rule for the requirements in subclause 6.6.1.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.


6.6.1.6
Minimum requirement (Band Category 2)

For Band Category 2, the UEM limits in table 6.6.1.5-1 apply, except for the additional GSM transmit intermodulation attenuation. For an MSR BS operating with GSM carriers, the average power measured at centre frequency of GSM carrier intermodulation components over a timeslot shall not exceed the values in table 6.6.1.6-1.
Table 6.6.1.6-1 Intermodulation attenuation requirement for GSM carriers in BC2
	MSR BS class (BC2) according to [5]
	GSM intermodulation level relative to GSM carrier power

	Class 1
	-70 dBc 

	Class 2
	-60 dBc 


6.6.1.7
Additional requirements (BC1 and BC2)

In addition to the UEM limits defined in Table 6.6.1.5-1, emission limits defined in FCC title 47 [11] may apply BS operating in UTRA bands II, IV, V, X, XII, XIII, XIV bands and E-UTRA bands 2, 4, 5, 10, 12 ,13, 14 and 17.
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