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1. Introduction
In RAN4#104bis-e WF on UE A-MPR and Emission requirements was agreed [1]. In this we continue the discussion on how to specify emission requirements for NB-IoT and Cat. M1 LTE UE for NTN use case. 
2. Discussion
In previous meeting agreements were reached on how to map NS values to LTE IoT NTN UE [1]. The main agreements are summarized below:· Proposal 1: Define NS_xxN for NTN NS naming for all the NTN bands, but only for new NSs specified in TS 36.102. 
· Proposal 2: The same NS value can be applied to the additional SEM and additional spurious requirement as for 36.101 if the same requirement is applicable for the NTN band as for TN. 
· Proposal 3: Reuse the NR NTN spurious requirement for coexisting with modification of operating band number.
For Cat M1 for 1.4MHz:
Table 6.2.3.1-1A: Mapping of network signalling label
NR satellite band
Value of additionalSpectrumEmission

0
1
2
3
4
5
6
7
256
[NS_01]
NS_24
NS_100
[FCC]




255
[NS_01]
NS_57N
[FCC]





NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of 3GPP TS 36.331 [8].

For FCC requirement, we could come back to next meeting. 
For NB1/NB2:
Table 6.2.3.1-1A: Mapping of network signalling label
NR satellite band
Value of additionalSpectrumEmission

0
1
2
3
4
5
6
7
256
[NS_01]
NS_24
NS_100
[FCC]




255
[NS_01]
NS_57N
[FCC]





NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause x.x.x of 3GPP TS 36.331 [8].

For FCC requirement, we could come back to next meeting. 

The discussion in this document is structured to first consider required NS-values and associated emission requirements starting from the existing ones and then moving to regional regulatory requirements. Once the understanding on emission requirements has been established, we discuss the need to define A-MPR.
1.1 
1.1 
2.1 Discussion on UTRA ACLR: NS_100
In RAN4#104bis-e it was agreed that same NS value can be applied to the additional SEM and additional spurious requirement as for 36.101 if the same requirement is applicable for the NTN band as for TN. Additionally, it was agreed that NR NTN spurious requirement for coexistence with modification of operating band number. 
NS_100 is specified for NR UEs, including NR NTN UEs, to allow signaling UTRA ACLR requirement for bands that have UTRA services deployed. Correspondingly, UTRA ACLR requirement in TS 38.101-1 states that “UTRA ACLR requirement is applicable when signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.” The exact same sentence is present also in TS 38.101-5.
LTE UE RF requirements in TS 36.101 treat UTRA ACLR differently: In LTE the default behaviour is that UTRA ACLR requirement needs to be met. Clause 6.6.2.3.2 defining minimum requirements for UTRA ACLR lists some operating bands where UTRA ACLR does not need to be met.
Observation 1: NR uses NS-signaling to signal UE of UTRA ACLR requirement whereas LTE default behaviour is that UTRA ACLR needs to be met and specifications provides exception to this in specific operating bands with no NS-signaling.
Given that we are defining requirements for LTE-based system in 36-series of the specification, it would be logical to maintain the same approach as used for LTE including also Cat. M1 and NB-IoT also in terrestrial systems. In practice this means that NS_100 does not need to be specified for LTE NTN and instead exception should be provided in the specification if UTRA ACLR does not need to be met.
Proposal 1: Maintain TN LTE approach and do not specify NS_100 for UTRA ACLR protection. Instead, UTRA ACLR needs to be met by default and exception specified for specific operating band if this is not required. Therefore, exception for band 255 needs to added to ACLR requirements.

2.2 Discussion on protection of band 34: NS_24
NS_24 is specified both in TS 36.101 and in TS 38.101-1 for band 65/n65 to protect band 34. Similarly, NS_24 is specified in TS 38.101-5 for n256. Both in LTE and NR specifications A-MPR is allowed for channel bandwidths of 5 MHz and wider. This is natural for NR as 5 MHz is the narrowest channel bandwidth in use. However, LTE specification includes also 1.4 and 3 MHz channel bandwidths for band 65. 
Interestingly, it is not only that LTE specification has no A-MPR allowed for 1.4 and 3 MHz channel bandwidths, also the emission requirement itself is specified to be applicable only for channel bandwidths from 5 MHz to 20 MHz. The table is reproduced below from TS 36.101.
[bookmark: _Hlk116899206]Table 6.6.3.3.20-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-50
	MHz

	NOTE 1:	This requirement applies at a frequency offset equal or larger than 5 MHz from the upper edge of the channel bandwidth, whenever these frequencies overlap with the specified frequency band.



The reason for the requirement missing from narrow channel bandwidths comes from agreement in Chairman notes of RAN4#80bis [2]:R4-167886	A-MPR for 1.4 and 3 MHz Channel BWs in BAND65
					Source: HUGHES Network Systems Ltd
Abstract: 

Discussion: 
KDDI: we suggest to use option 1. 
Agreement: 
Adding a note and text to “Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)” that NS_24 and NS_25 and additional requirements are only applicable for 5 MHz or wider Channel Bandwidths in current release.
Wording of such above note can be further dicussed in the formal CR
Chair: we need guideline from RAN plenary on how to handle the CRs in the next meeting. 

Decision: 		The document was Noted


The Tdoc itself [3] provides the motivation: “since 3GPP E-UTRA Operating Band 34 (2010-2025 MHz) is not used within the EU, and it is doubtful 1.4 and 3 MHz will coexist with Band 34, then protection of Band 34 is not necessary to specify. In fact, the WID under which the discussion was states that 1.4 and 3 MHz channel bandwidths are specified for complementary ground component in region 1 [4].
However, in the context of LTE NTN IoT, the use of band 256 is not restricted to Europe or region 1 and therefore protection of band 34 is necessary both for eMTC as well as NB-IoT. Therefore, the A-MPR study which was not done for narrow channel bandwidths for band 65 needs to be done now for n256.
Given that the guard band is only 5 MHz, it is necessary to take into account also phase noise contribution.
Observation 2: The restriction limit NS_24 to apply only for channel bandwidth of 5 MHz or above is not valid for eMTC and NB-IoT.
Proposal 2: Specify NS_24 emission requirement to apply both for LTE NTN NB-IoT as well as eMTC.
Proposal 3: The need for A-MPR needs to be studied for both for LTE NTN NB-IoT and eMTC to meet NS_24 requirements.

2.3 Discussion on FCC requirements
In RAN4#104bis-e it was identified that FCC requirements have not been considered yet [5]. The requirement was identified also in NR NTN work and captured in TR 38.863 [6], but for some reason not considered in 38.101-5. For convenience, the FCC requirement is reproduced below
47 C.F.R. § 25.202 (f):
Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), the mean power of emissions shall be attenuated below the mean output power of the transmitter in accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in paragraph (h) of this section. 
(1)	In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB; 
(2)	In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB; 
(3)	In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the logarithm (to the base 10) of the transmitter power in watts; 
(4)	In any event, when an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in paragraphs (f) (1), (2) and (3) of this section.
The requirement can be interpreted so that emissions within the 4 kHz MBW are compared to the maximum transmit power within the authorized bandwidth. The authorized bandwidth is the same as channel bandwidth and assigned frequency to channel center. While the FCC requirement text may allow multiple interpretations, this is the manner the requirements have been applied in FCC test reports. To get a better grasp on the magnitude of the requirement we have provided visualizations of the mask compared to NB-IoT SEM and E-UTRA SEM for 1.4 MHz channel bandwidth in Figure 1 and Figure 2, respectively.  
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Figure 1: Comparison between FCC mask and NB-IoT SEM

[image: A picture containing diagram
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Figure 2: Comparison between FCC mask and E-UTRA SEM for 1.4 MHz ChBW

It can be seen in Figure 1 that the FCC requirement is more stringent than NB-IoT SEM adjacent to the channel bandwidth. Furthermore, the 4 kHz MBW of FCC requirement allows very little room for any averaging over the slope of the emission spectrum. The first full 4 kHz MBW is fully within the first unused subcarrier of NB-IoT transmission for 15 kHz tone spacing, as the guard band from allocated tones to the channel edge is only 10 kHz.
Observation 3: Only 10 kHz guard band is allowed from NB-IoT transmission to the FCC requirement. The closest 4 kHz MBW is fully within the first unused subcarrier when 15 kHz tone spacing is used.
The emissions within the closest 4 MHz measurement bandwidth were investigated both by calculations and simulations. Firstly, it was identified that the emission requirement is not met due to linear leakage in the modulation process. The calculations are shown in Table 1. 
Table 1: Evaluation of emission to the closest 4 kHz MBW.
	PC3, full PRB allocation
	PC3, sub-PRB allocation with 3-tones

	Total Tx power
	23.00
	dBm
	23.00

	signal BW
	180.00
	kHz
	45.00

	Tx power per 4 kHz
	6.47
	dBm/4 kHz
	12.49

	FFT attenuation for first unallocated subcarrier
	13.00
	dB
	13.00

	emissions at first SC per 4 kHz
	-6.53
	dBm/4kHz
	-0.51

	 
	
	 
	 

	FCC emission requirement
	-2.00
	dBm/4kHz
	-2.00

	Margin to emission limit
	4.53
	dB
	-1.49



Given the extremely narrow guard any filtering of the emissions is extremely challenging, and also simulations verify that the emission requirement is not met at full transmit power. As the emission requirement is relative to maximum transmit power, both PC3 and PC5 UEs are impacted. Therefore, it is necessary to study required A-MPR.
Observation 4: Neither PC3 nor PC5 NB-IoT UE can meet FCC emission mask with full transmit power, A-MPR is required.
Proposal 4: RAN4 to perform A-MPR study to verify A-MPR required for NB-IoT UE to meet FCC emission requirements.
Initial investigation on required A-MPR was done. Simulation assumptions from [10] were followed, except for the study was limited to cover only 15 kHz tone spacing, QPSK modulation and 1, 3 6 12 tone allocations. The required A-MPR, which is additive to MPR, is summarized in Table 2: 
[bookmark: _Hlk118293627]Table 2: A-MPR required to meet FCC requirements for 15 kHz tone spacing
	Modulation
	QPSK
	16-QAM

	Tone positions for 1 Tone allocation
	0 and 11
	1 and 10
	2 to 9
	TBD

	A-MPR
	[7] dB
	[3] dB
	[0] dB
	TBD

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ [4.5] dB
	[0] dB
	≤ [4.5] dB
	≤ TBD
	≤ TBD
	≤ TBD

	Tone positions for 6 Tones allocation
	0-5 and 6-11
	0-5 and 6-11

	A-MPR
	≤ [1] dB
	≤ TBD

	Tone positions for 12 Tones allocation
	0-11
	0-11

	A-MPR
	≤ [N/A] dB
	≤ TBD



Observation 5: Up to [7] dB A-MPR could be required for single-tone transmission at band edge. Also 3 and 6 tone allocations will require A-MPR. 
For eMTC it can be seen in Figure 2 that E-UTRA SEM is more stringent than FCC emission requirement, when they are scaled to same measurement bandwidth. Furthermore, in the 1.4 MHz channel bandwidth includes 160 kHz guard band from allocated PRBs to the channel edge. The wider measurement bandwidth of LTE mask will capture the full power of IMD spikes so narrowband intermodulation products will not be problematic in meeting the FCC mask. As a summary, we do not see A-MPR necessary for Cat. M1 UEs.
Proposal 5: No A-MPR is required for Cat. M1 UEs to meet FCC emission requirements.

2.4 Discussion on ETSI requirements
During the course of specifying requirements for NR NTN UE and new for LTE NTN IoT, regulatory requirements from ETSI have not been discussed in RAN4. There are 3 relevant harmonized standards for band n256.
· ETSI EN 301 442, which specifies requirements for Mobile Earth Stations that operation in NGSO system
· ETSI EN 302 574-2, which specifies requirements for UEs operating in hybrid Satellite/terrestrial system i.e. satellite and/or complementary ground component network, where satellite is based on GSO and UEs operate at channel bandwidth of 1 MHz or more
· ETSI EN 302 574-3, which specifies requirements for UEs operating with less than 1 MHz channel bandwidth as part for GSO satellite network. 
In summary, both NB-IoT and eMTC using NGSO should adhere to ETSI EN 301 442 [7]. Whereas for GSO systems ETSI EN 302 574-2 [8] applies for eMTC and ETSI EN 302 574-3 [9] applies for NB-IoT. Key requirements from these documents are described next. 
ETSI EN 301 442 contains the emission masks reproduced below. The relevant aspects for 3GPP to consider are emission requirements at GNSS frequencies and immediately adjacent to channel bandwidth.
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ETSI EN 302 574-2 contains requirements both for UE connecting to satellite and UE connecting to CGC. The requirements for UE connecting to satellite appear to be based on WCDMA and much more stringent than LTE requirements. Their applicability needs further clarification. LTE-based requirements close to channel bandwidth follow the LTE UE SEM. Also spurious emission are different for the satellite and CGC connectivity clauses.
ETSI EN 302 574-3 contains similar emission mask below. The requirement is more relaxed than 3GPP close to the wanted channel bandwidth, but the mask additionally captures emission requirement for GNSS frequencies
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Comparisons against the E-UTRA SEM and NB-IoT mask adjacent to wanted carrier are provided in the Figure 3 to Figure 5. In the Figures all emission requirements are scaled to dBm/MHz to facilitate comparison between different measurement bandwidths.
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Figure 3: E-UTRA SEM for 1.4 MHz vs ETSI EN 301 442 mask, everything scaled to dBm/MHz. Channel edge placed at 2009.9 MHz
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Figure 4: NB-IoT SEM vs ETSI EN 301 442, everything scaled to dBm/MHz

[image: Chart, line chart

Description automatically generated]
Figure 5: NB-IoT SEM vs ETSI EN 302 574-3, everything scaled to dBm/MHz

Observation 6: ETSI EN 301 442 is at some frequency offsets near the wanted signal more stringent than 3GPP mask both for NB-IoT and Cat. M1. It also contains spurious emission requirements for GNSS frequencies.
Observation 7: ETSI EN 302 574-3 is more relaxed than 3GPP mask at close offsets, however, it also contains spurious emissions requirements for GNSS frequencies.
Observation 8: ETSI EN 302 574-2 contains different requirement sets for and their applicability needs further clarification. Some of the requirements are more stringent than 3GPP requirements.
Proposal 6: RAN4 needs to consider which ETSI regulatory requirements need to be captured into 3GPP specification and investigate whether A-MPR or other approaches are needed due to ETSI EN 301 442, and potentially also other, requirements.

2.5 TP to TS 36.102
The Appendix of this document contains TP to TS 36.102 covering sections for MPR and A-MPR. The baseline assumption behind the TP has been that MPR specified in 36.101 applies, only channel bandwidths and power classes which are not applicable have been removed. 
For A-MPR placeholders have been included to capture FCC and ETSI requirements. NS_100 has not been captured as meeting UTRA ACLR should be the default behavior and no NS-signaling is required for it.
Further updates to the TP are needed once the emission requirements are clear.
Proposal 7: Agree the TP to TS 36.102 for MPR and AMPR provided in Appendix 

3. Conclusions
In this contribution following observations and proposals were made.
Observation 1: NR uses NS-signaling to signal UE of UTRA ACLR requirement whereas LTE default behaviour is that UTRA ACLR needs to be met and specifications provides exception to this in specific operating bands with no NS-signaling.
Observation 2: The restriction limit NS_24 to apply only for channel bandwidth of 5 MHz or above is not valid for eMTC and NB-IoT.
Observation 3: Only 10 kHz guard band is allowed from NB-IoT transmission to the FCC requirement. The closest 4 kHz MBW is fully within the first unused subcarrier when 15 kHz tone spacing is used.
Observation 4: Neither PC3 nor PC5 NB-IoT UE can meet FCC emission mask with full transmit power, A-MPR is required.
Observation 5: Up to [7] dB A-MPR could be required for single-tone transmission at band edge. Also 3 and 6 tone allocations will require A-MPR. 
Observation 6: ETSI EN 301 442 is at some frequency offsets near the wanted signal more stringent than 3GPP mask both for NB-IoT and Cat. M1. It also contains spurious emission requirements for GNSS frequencies.
Observation 7: ETSI EN 302 574-3 is more relaxed than 3GPP mask at close offsets, however, it also contains spurious emissions requirements for GNSS frequencies.
Observation 8: ETSI EN 302 574-2 contains different requirement sets for and their applicability needs further clarification. Some of the requirements are more stringent than 3GPP requirements.
Proposal 1: Maintain TN LTE approach and do not specify NS_100 for UTRA ACLR protection. Instead, UTRA ACLR needs to be met by default and exception specified for specific operating band if this is not required. Therefore, exception for band 255 needs to added to ACLR requirements.
Proposal 2: Specify NS_24 emission requirement to apply both for LTE NTN NB-IoT as well as eMTC.
Proposal 3: The need for A-MPR needs to be studied for both for LTE NTN NB-IoT and eMTC to meet NS_24 requirements.
Proposal 4: RAN4 to perform A-MPR study to verify A-MPR required for NB-IoT UE to meet FCC emission requirements.
Proposal 5: No A-MPR is required for Cat. M1 UEs to meet FCC emission requirements.
Proposal 6: RAN4 needs to consider which ETSI regulatory requirements need to be captured into 3GPP specification and investigate whether A-MPR or other approaches are needed due to ETSI EN 301 442, and potentially also other, requirements.
Proposal 7: Agree the TP to TS 36.102 for MPR and AMPR provided in Appendix 
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Appendix: TP to TS 36.102 v0.2.0

<Start of TP to TS 36.102 v0.2.0>
6.2.2	UE maximum output power reduction
This clause is reserved.
[bookmark: _Toc108616986][bookmark: _Toc111062032][bookmark: _Toc117689394]6.2.2A	UE maximum output power reduction for category M1
[bookmark: _Toc111062033]Editor’s note: <Depends on outcome of SEM/ACLR discussion>
For category M1 UE Power Class 3 and 5, the allowed Maximum Power Reduction (MPR) for the maximum output power specified in Table 6.2A.1-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2A.2-1.
For subPRB allocation of category M1 UE of Power Class 3, no MPR applies. 
Table 6.2A.2-1: Maximum Power Reduction (MPR) for category M1 UE for Power Class 3 and 5
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4 MHz
	

	QPSK
	> 2
	≤ 1

	QPSK
	> 5
	≤ 2

	NOTE:	MPR only applicable for NRB ≥ 1



For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for the corresponding transmission bandwidth.
For each subframe, the MPR is evaluated per slot and given by the maximum value taken over the transmission(s) within the slot; the maximum MPR over the two slots is then applied for the entire subframe.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2A.4 apply.
[bookmark: _Toc117689395]6.2.2B	UE maximum output power reduction for category NB1 and NB2
For UE category NB1 and NB2 power class 3 and 5 the allowed Maximum Power Reduction (MPR) for the maximum output power given in Table 6.2B.1-1 is specified in Table 6.2B.1-1.
Table 6.2B.1-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB



For the UE maximum output power modified by MPR, the power limits specified in sub-clause 6.2B.4 apply.
Editor’s note: <Depends on outcome of SEM/ACLR discussion>

[bookmark: _Toc111062034][bookmark: _Toc117689396]6.2.3	UE additional maximum output power reduction
This clause is reserved.
[bookmark: _Toc108616989][bookmark: _Toc111062035][bookmark: _Toc117689397]6.2.3A	UE additional maximum output power reduction for category M1 UE
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.1A-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For UE Power Class 3 and 5 the specific requirements and identified subclauses are specified in Table 6.2A.3-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2A.3-1are in addition to the allowed MPR requirements specified in subclause 6.2A.2.
Table 6.2A.3-1: Additional Maximum Power Reduction (A-MPR) for category M1 UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.5A.4.1
	Table 5.2-1
	Table 5.3.1-1
	N/A

	NS_02N
	6.5A.4.3.3
	255
	Table 5.3.1-1
	N/A

	NS_24
	6.5A.4.3.4
	256
	[Table 5.3.1-1]
	[3.5]



For subPRB allocation, the allowed A-MPR values specified below in Table 6.2A.3-2 for category M1 UE are in addition to the allowed MPR requirements specified in subclause 6.2A.2.
Table 6.2A.3-2: Additional Maximum Power Reduction (A-MPR) for category M1 UE for subPRB allocation
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	A-MPR (dB)

	NS_01
	6.5A.4.1
	Table 5.2-1
	N/A

	NS_02N
	6.5A.4.3.3
	255
	N/A

	NS_24
	6.5A.4.3.4
	256
	[3.5]



Editor’s note: < Further discussion is needed for outcome.>
[bookmark: _Toc111062036][bookmark: _Toc117689398]6.2.3B	UE additional maximum output power reduction for category NB1 and NB2 UE
[bookmark: _Hlk111045855]Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power are specified. For the agreed E-UTRA bands for category NB1 and NB2 UE an A-MPR of 0 dB shall be allowed unless specified otherwise.
For UE Power Class 3 and 5 the specific requirements and identified subclauses are specified in Table 6.2B.3-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2B.3-1 are in addition to the allowed MPR requirements specified in subclause 6.2A.2-1.
Table 6.2B.3-1: Additional Maximum Power Reduction (A-MPR) for category NB1 and NB2 UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	A-MPR (dB)

	NS_01
	6.5B.4.1
	Table 5.2-1
	N/A

	NS_02N
	6.5B.4.3.3
	255
	N/A

	NS_24
	6.5B.4.3.4
	256
	N/A



Editor’s note: < Further discussion is needed for outcome.>
[bookmark: _Toc111062037][bookmark: _Toc117689399]6.2.4	Configured transmitted power
<End of TP>
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Table 3: Unwanted emissions outside the band 1 980,1 MHz to 2 009,9 MHz

Frequency Carrier - on
(MHz) EIRP (dBW) Wieasurement bandwidth WMeasurement method
011030 66 10 kHz Peak hold
30 0 1000 66 100 kHz. Peak hold
7000 1o 1559 60 3 NHz Average
1550 10 16265 70 1 MHz Average (over 20 ms)
1626510 1950 60 3 MHz Average
1950 to 1960 60 1 Mz Average
196010 1970 60 300 kHz Average
1970101975 60 100 kHz. Average
1975101978.1 60 30 kHz Average
797811019801 The levels in table 4 for the frequency offset 0 to 2 MHz shall apply from

1980,1 MHz 10 1 978,1

MHz

1980.1102009.9

Not applicable |

Not applicable

Not applicable

200991020119

The levels in table 4 for the frequency offset 0 to 2 MHz shall apply from

20099 MHz 102 011.9

MHz

20119102015 60 30 kHz. Average
2015102020 60 100 kHz Average
2020102030 60 300 KHz Average
2030102040 60 1 MHz Average
2040 10 2 600 60 3 MHz Average
2600 0 12750 60 3MHz Peak hold
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Table 4: Maximum unwanted emissions within the bands 1 980,1 MHz to 2 009,9 MHz
from a TOMA carrier, and maximum unwanted emissions within the bands
1978,1 MHz to 1 980,1 MHz and 2 009,9 MHz to 2 011,9 MHz from any carrier

Carrier -on

Frequency offset (kHz) EIRP Measurement bandwidth | Measurement
(note 1) (dBW) (kHz) method
010 166 0~ (offsel x 55/166) SkHz Average
166 10 575 55 3kHz Average
57510 1175 60 3kHz ‘Average
1175101525 50 ((offset - 1 175) x 51350 30 KHz (note 2) Average
752510 32 000 55 30 kHz (note 2) Average

INOTE 1: Frequency offset is determined from edge of nominated bandwidth.
INOTE 2:_The measurement bandwidth used may be 3 kHz f the unwanted EIRP limis are reduced correspondingly.
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Table 3a: Unwanted emissions outside the band 1980 MHz to 2 010 MHz
for frequencies which are 2,5 MHz or greater away from the UE centre carrier frequency
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INOTE 1: Unwanted emissions wihin he band 1 880 HZ to 2 010 MHz are defined I clause 4.23)

INOTE 2: The average measurement method defined in clause 5.3.2.3 shall apply except that an
averaging period of 20 ms shall be used in the sub-band 1 573,42 MHz to 1 580,42 MHz.

INOTE 3:  Measurement bandwidths less than 1 MH_z are allowable provided the power in the narrower
bandwidth s integrated over 1 MHz.

INOTE 4: In the band 3 960 MHz to 4 020 MHz the maximum EIRP in one, and only one, 3 MHz
measurement bandwidth shall not exceed -38 dBW.
In each of the bands 5 940 MHz (0 6 030 MHz, 7 920 MHz 10 8 040 MHz and 9 900 Mz to
10 050 Mz the maximum EIRP in one, and only one, 10 MHz measurement bandwidth shall
not exceed 48 dBW. Eisewhere in this band the power lmit i table 3a shall be applied.

INOTE 5: Peak Hold and Average measurements shall be performed as specified In lauses 5.3.2.2 and
5323

INOTE 6: The frst and st measurement position should take accountof the measurement bandwidth,
S0 that the edge of the measurement bandwidth aligns with the edge of the measured band.
For example, with a 30 kHz measurement bandwidh, the first and last measurement positions
are 15 khHz inside the measured band edges.

INOTE 7:  This imit shall only apply forfrequencies which are 2,5 MHz or greaer away fom the UE
centre carrer requency. The limits defined intable 3b shall apply for frequencies which are
less than 2.5 MHz away from the UE centre carrier frequency.
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‘Table 4a: Maximum EIRP spectral density of the unwanted emi

's in the carrier-on state

Carior-on state
Frequency offset ‘Waximum EIRP In specified ‘Measuroment Weasurement

(kHz) ‘moasurement bandwidth bandwidth Mothod

(see note 1) (dBW) (kHz) (see notes 4 and 5)

(see notes 2 and 3)

01025 0lo(15+E) 3 Average
2510 125 (15 + E)to (45 + E) 3 Average
12510425 45+ E) 3 Average
425 101 500 (@5 + E)to 60 3 Average
7500 10 10 000 5010 -60 30 Average
10000 t0 30 000 50 30 Average

INOTE 1: Frequency offsel s delermined from the edge of the nominated bandwidth.

INOTE 2: Linearly interpolated in dBW vs. Frequency offset.

INOTE 3: E (dB) is the excess EIRP in the occupied bandwidih of the UE compared with 15 dBW. For a UE where|
the EIRP is equal o or less than 15 dBW, E shall equal 0 dB. For a UE where the EIRP is above
15BW, E shall equal (EIRP - 15). In cases where the anenna directivty of the UE is greater than
15 dBi then the factor E shall be limited to a maximum value of 15 dB. In al other cases, the faclor E
shall be limited to a maximum value of 10 dB.

INOTE 4: Peak Hold and Average measurements shall be performed as specified in clauses 5.3.2.2 and 5.3.2.3.

INOTE 5: The first and last measurement position should take account of the measurement bandwidth, 5o that the|

‘edge of the measurement bandwidth aligns with the edge of the meastired band. For example, with a
30 kHz measurement bandwidth, the first and last measurement positions are 15 kHz inside the
‘measured band edges.
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