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Background

The requirement for Operating Band Unwanted Emissions (UEM) for MSR is now fully agreed and included in the MSR work item TR [1]. This contribution proposes a further clarification of the RF bandwidth edge definition in relation to the UEM requirement.
Discussion

Many RF requirements for MSR are set in relation to the RF bandwidth edges as defined in section 5.1.2 of the MSR work item TR 37.900 [1]. It is in several places indicated that the RF bandwidth edge serves as a “demarcation frequency” between un-coordinated operators and that it will as such coincide with the operator’s license block edge.
During the development of the UEM requirement, a number of scenarios were presented [2,3,4] to serve as a basis for the choice of the Foffset,GSM parameter that defines the RF bandwidth edges. The final choice agreed for GSM scenarios in BC2 was Foffset,GSM = 200 kHz, with the decision based on both coordinated and un-coordinated operator scenarios. In some of those scenarios however, there may be a GSM guard carrier between operators defined in such a way that the RF bandwidth edge can actually be outside the actual license block edge. In addition, an operator may obviously be free to operate with the RF bandwidth edge anywhere inside his own license block.
These issues need to be clarified in TR 37.900. The attached text proposal improves the definition of the RF bandwidth edges and the relation to the license block edges.

Proposal

It is proposed that the attached text proposal is approved for the MSR Work Item TR.
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TEXT PROPOSAL:
3
Definitions, symbols and abbreviations

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].
Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM physical channels
Channel bandwidth: The bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM.
Downlink operating band: The part of the operating band designated for downlink. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT power: RAT power available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: Total output power available at the antenna connector for a specified reference condition.
Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 

Multi-carrier transmission configuration: A set of one or more contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification.
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.

Operating band: A frequency range in which E-UTRA, UTRA or GSM operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

RAT power: The sum of all carrier powers for all carriers of the same type.
RRC filtered mean power: The mean power of a UTRA carrier as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE:
The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

Total output power: The sum of all carrier powers for all carriers transmitted by the BS.
Transmission bandwidth: Bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest E-UTRA transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 

5.1.2


RF bandwidth in MSR specification

The following terminology and symbols have been agreed as a basis for MSR RF bandwidth related aspects. This terminology is illustrated in Fig 5.1.2-1.

FC,high


Center frequency of the highest transmitted/received carrier.
FC,low


Center frequency of the lowest transmitted/received carrier.

Foffset, RAT

Frequency offset from FC,high to the upper  RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT. 

Upper RF bandwidth edge:  The frequency at the upper edge of the RF bandwidth located at FBW RF,high  = FC,high + Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.
Lower RF bandwidth edge:  The frequency at the lower edge of the RF bandwidth located at FBW RF,low  = FC,low - Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.
RF bandwidth, BWRF:
The RF bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously, BWRF = FBW RF,high – FBW RF,low. 

Maximum RF bandwidth, BWRF,max: The maximum value for BWRF supported by the BS within an operating band.
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Fig 5.1.2-1 RF bandwidth related symbols within the MSR specification.

The above terminology shall be understood as follows:

-
The RF bandwidth, BWRF, corresponds to the active RF bandwidth in a certain deployment scenario. No specific HW capability, such as RF filter BW or RX/TX characteristics (PA operating BW, IF filters, etc.), corresponds directly to this value; it is merely a construct for applying RF requirements to a specific configuration with multiple carriers and/or RATs. BWRF is not declared by the manufacturer. 

-
The Maximum RF bandwidth, BWRF,max, on the other hand is a BS HW capability and is declared by the manufacturer. Obviously BWRF ≤ BWRF,max.

-
MSR RF bandwidth edges (FBW RF,high and FBW RF,low) serve as frequency reference points for both transmitter and receiver requirements.  As an example, the Operating band unwanted emission requirements would start above the upper and below the lower RF bandwidth edges located at FBW RF,high and FBW RF,low. The RF bandwidth edge can also be seen as a demarcation frequency between uncoordinated operators and in many scenarios it therefore coincides with the license block edge, while in other scenarios the license block edge may be located outside or even slightly inside the RF bandwidth.
The rationale for this is as follows. The channel edge within the E-UTRA (UTRA) specifications is assumed to coincide with the license block edge of uncoordinated 3GPP systems. This is a worst-case from an interference point of view and gives the operator the assurance that no additional guard bands need to be reserved to facilitate mutual co-existence of same-band uncoordinated 3GPP systems.

Furthermore, the additional FCC Title 47 requirements [11] applicable at the license block edge, are also included within the E-UTRA (UTRA) specifications, they are however defined in reference to the channel edge. 

It seems natural to assume for the MSR RF bandwidth edges (FBW RF,high and FBW RF,low) the same role, i.e. to serve as the default demarcation frequency between uncoordinated operators and as a frequency reference point for additional license block edge related regulatory requirements (e.g. FCC Title 47 emission limits [11]). Note however that while serving as a frequency reference point for RF requirements, the RF bandwidth edge may in some scenarios not coincide with the license block edge.
While TS 45.005 [5] uses different concepts for specifying OOB limits and in particular, has no definition corresponding to the E-UTRA (UTRA) channel edge, the above principle is seen also as meaningful for RF scenarios involving uncoordinated GSM systems.

-
Values for Foffset, RAT needed in order to meet TX and RX requirements will be part of the MSR specifications. Foffset, RAT will be specific for each RAT in each Band Category.
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 masks (BEM), since it applies a frequency block (the RF bandwidth) as a reference for limits, rather then single carriers.
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 the deployment case at hand. Basing it in a worst case manner on the 20MHz channel bandwidth would be unnecessarily restrictive for all bandwidths below 20 MHz. The FCC Title 47 requirements will be referenced in the MSR specification as regional “additional requirements”, as explained in clause 6.6.1.7.
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

<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 and the resulting Foffset, RAT values are presented in subclause 5.2. 

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
6.6.1.4.1
Requirement for Band Category 1

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 as well as for bands above and below 1 GHz 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 for the scenarios above more stringent than the current requirements for both UTRA and E-UTRA. Since the 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.

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 or added as an informative Annex.

6.6.1.4.2
Requirement for Band Category 2

For Band Category 2, there is a range of existing operator scenarios that are supported by today’s GSM specification. These include scenarios where a GSM carrier needs to be placed as close as 200 kHz from the RF bandwidth edge. In order to support these scenarios, the following principles are used for deriving a requirement:

1. Foffset, RAT =200 kHz for GSM (see clause 5.2.2). The number supports scenarios with two operators deploying GSM with a carrier spacing (centre-to-centre) of 400 kHz. Based on the existing operator scenarios and the GSM modulation spectrum, this is the smallest known carrier spacing possible to deploy.
2. The baseline level for the UEM in BC2 is the BC1 mask (Table 6.6.1.5-1), which in turn was based on the UTRA spectrum emission mask (derived for a 43 dBm carrier). Hence the UEM chosen is fundamentally generic for BC1 and BC2 and will be applicable for all multi-RAT combinations that include a UTRA or E-UTRA signal (with the exception expressed in point 4), or both. The mask is not applicable for single-RAT GSM transmission.
3. When a GSM carrier is operated with Foffset, GSM =200 kHz from the RF bandwidth edge, a modification will be needed from the UTRA mask level as shown in Figure 6.6.1.4.2-1. The reason is that the GSM modulation spectrum will exceed the UTRA mask levels for the first ~150 kHz outside the RF bandwidth edge. The modified part of the mask will have the shape of the 8PSK mask (TS45.005 [5] Clause 4.2.1 case a2) for 8PSK and Figure A.2b) in this frequency range, derived for 43 dBm GSM carrier.

4. When an E-UTRA carrier of 1.4 or 3 MHz channel bandwidth is operated adjacent to the RF bandwidth edge a modified level is also needed for E-UTRA requirements derived with Foffset, E-UTRA=BWChannel/2. The same modification as derived for GSM will be applied for this scenario.

5. The requirements for Spectrum due to the modulation and wide band noise and intra BTS intermodulation of existing GSM multi-carrier BTS will be applied to MSR Base Station of BC2 for GSM single RAT operation.
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Figure 6.6.1.4.2-1: UEM for BC2 in a GSM scenario with Foffset, RAT =200 kHz, based on the UTRA mask (red) and a modified level based on an 8PSK GSM mask (blue addition)
6.6.1.5
Minimum requirement (Band Category 1)
Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the downlink operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.
The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The requirements shall apply with values for Foffset, RAT as specified in Table 5.2.1-1.

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, the test tolerance shall be zero when deriving the test requirement for Operating band unwanted emissions.

Table 6.6.1.5-1: Operating band unwanted emission mask (UEM) for BC1
	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 ( [10 MHz] 
	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]
	1 MHz 


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)

Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the downlink operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.
The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification, except for GSM single RAT operation. The requirements in TS 45.005 [5] for Spectrum due to the modulation and wide band noise, Intra BTS Intermodulation and Out-of-band Spurious Emissions (for Frequency offset outside relevant transmit band <10 MHz) of existing GSM multi-carrier BTS apply to an MSR Base Station for GSM single RAT operation in Band Category 2. 

The requirements shall apply with values for Foffset, RAT as specified in Table 5.2.2-1.

Emissions shall outside of each RF bandwidth edge 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, the test tolerance shall be zero when deriving the test requirement for Operating band unwanted emissions.

Table 6.6.1.6-1: Operating band unwanted emission mask (UEM for BC2) 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.2 MHz
(Note 1)
	0.015 MHz ( f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

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

	(Note 4)
	1.015 MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( [10 MHz] 
	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]
	1 MHz 

	NOTE 1: 
For operation with a GSM or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.1.6-2 apply for 0 MHz ( (f < 0.15 MHz.


Table 6.6.1.6-2: Operating band unwanted emission limits for operation in BC2 with GSM or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0. 065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	NOTE 2: 
The limits in this table only apply for operation with a GSM or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge.


NOTE 3:
All limits in Table 6.6.1.6‑1 are identical to the corresponding limits for Band Category 1.

NOTE 4:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 5:
As a general rule for the requirements in subclause 6.6.1.6, 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.

6.6.1.7
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 to 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.
The limits from FCC title 47 [11] will not be explicitly included in the MSR specification, but will instead be included by reference as is done today in the GSM specifications [5]. The BS would have to comply with the limits when deployed in regions where FCC Title 47 is applied and under the conditions declared by the manufacturer. This means that they could be met from the RF bandwidth edge for the same Foffset, RAT that applies for the transmitter and receiver requirements if that is declared by the manufacturer, but other conditions under which they are met could also be declared.

6.6.1.8
Minimum requirement (Band Category 3)

Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.

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

The requirements shall apply with values for Foffset, RAT as specified in Table 5.3.2-1.

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 Operating band unwanted emissions.

Table 6.6.1.8-1: Operating band unwanted emission mask (UEM) for BC3
	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 ( [10 MHz] 
	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]
	1 MHz 


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.

NOTE 3: 
These requirements apply for 1.28Mcps and 3.84Mcps TDD option. The requirements for 7.68Mcps TDD option are FFS.
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