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1	Background
In the last RAN plenary meeting [1], the new work item for Power Class 1 UE in Band 3, Band 20 and 28 has been approved. 

	The work item objectives;
1. The requirements will only cover the UE transmission and UE reception requirements, but no UE baseband demodulation performance requirements for; 
a. Band 3, Band 20 and Band 28 
b. E-UTRA UE Power Class 1

2. The following specification work is required 
1. UE core RF requirements for RAN4 E-UTRA specifications for FDD Band 3, Band 20 and Band 28
3. The work item will ensure that co-existence and compatibility issues with existing deployments in Band 3, Band 20 and Band 28 or adjacent bands (including DTV) do not arise. New AMPR tables will be developed if needed.
4. Liaison with external bodies such as ITU-R will be included as appropriate, e.g. for discussion on avoiding impacts on DTV in adjacent bands.
5. The base station requirements shall not be impacted.



Public Safety LTE (PS-LTE) service, commercial mobile service and UHDTV service are closely allocated for Band 28 in Korea (Figure 1). The Power Class 1/3 PS-LTE UE and the UHD channel number 53 have the 8 MHz Guard Band where the co-existence and compatibility issues shall be taken into account based on the WI objectives.
Apart from this, in order to reduce the performance degradation for LTE UE from 728 MHz to 748 MHz, the non-symmetric spectrum emission mask of UHDTV was designed and regulated where Korea Ministry of Science, ICT and Future Planning announced that Advanced Television Systems Committee (ATSC) 3.0 was adopted as a national standard for UHDTV on 30th September 2016.


[bookmark: _Ref451529306]Figure 1. Frequency Allocation in Korea

[bookmark: _Ref451529345]
2	Regulation
The regulation standard [2] provides only for UHDTV transmitter where due to the distance between UHDTV transmitter and Power Class 1/3 PS-LTE UE, UHDTV transmitter could be the aggressor system and Power Class 1/3 PS-LTE UE could be victim system and vice versa. Regarding the UHDTV receiver, Power Class 1/3 PS-LTE UE could be aggressor system and the receiver could be victim system.
2.1  Over 25 W power at the antenna input port for UHDTV transmitter
The total average power shall not exceed the levels that is a relative power specified in Table 1,Table 2 and Table 3. 


Figure 2 Spectrum Emission Mask (UHDTV channel number for less than or equal to 51)


[bookmark: _Ref465778407]Table 1  Spectrum Emission Mask (UHDTV channel number for less than or equal to 51)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[-31.6-190.37x(∣Δf∣-2.93)]
	dB
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-83-9.23x(∣Δf∣-3.2)]
	dB
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   9 MHz from Fc
	[-95-5.56x(∣Δf∣-4.5)]
	dB
	4 kHz

	Greater than equal  9 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -120 dB
	dB
	4 kHz





Figure 3 Spectrum Emission Mask (UHDTV channel number for 52 and 53)


[bookmark: _Ref465778414]Table 2 Spectrum Emission Mask (UHDTV channel number for 52, 53, 55 and 56)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[-31.6-190.37x(∣Δf∣-2.93)]
	dB
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-83-9.23x(∣Δf∣-3.2)]
	dB
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   10.08 MHz from Fc
	[-95-5.56x(∣Δf∣-4.5)]
	dB
	4 kHz

	Greater than equal  10.08 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -126 dB
	dB
	4 kHz





Figure 4 Non-Symmetric Spectrum Emission Mask (UHDTV channel number for 54)

[bookmark: _Ref465778418]Table 3 Non-Symmetric Spectrum Emission Mask (UHDTV channel number for 54)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than -15 MHz from Fc
Less than equal to -8 MHz from Fc
	-126
	dB
	4 kHz

	Greater than -8 MHz from Fc
Less than equal to -4.5 MHz from Fc
	[-95-8.86x(∣Δf∣-4.5)]
	dB
	4 kHz

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[-31.6-190.37x(∣Δf∣-2.93)]
	dB
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-83-9.23x(∣Δf∣-3.2)]
	dB
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   10.08 MHz from Fc
	[-95-5.56x(∣Δf∣-4.5)]
	dB
	4 kHz

	Greater than equal  10.08 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -126 dB
	dB
	4 kHz



2.2 Less than equal 25 W input power at the antenna input port UHDTV transmitter
The average power shall not exceed the levels that is a absolute power specified in Table 4, Table 5 and Table 6.


Figure 5 Spectrum Emission Mask (UHDTV channel number for less than equal to 51)


[bookmark: _Ref465781148]Table 4 Spectrum Emission Mask (UHDTV channel number for less than or equal to 51)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[11.2-185.93x(∣Δf∣-2.93)]
	dBm
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-39-9.23x(∣Δf∣-3.2)]
	dBm
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   9 MHz from Fc
	[-51-5.56x(∣Δf∣-4.5)]
	dBm
	4 kHz

	Greater than equal  9 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -76 
	dBm
	4 kHz





Figure 6 Spectrum Emission Mask (UHDTV channel number for 52, 53)

[bookmark: _Ref465781152]Table 5 Spectrum Emission Mask (UHDTV channel number for 52, 53, 55 and 56)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[11.2-185.93x(∣Δf∣-2.93)]
	dBm
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-39-9.23x(∣Δf∣-3.2)]
	dBm
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   10.08 MHz from Fc
	[-51-5.56x(∣Δf∣-4.5)]
	dBm
	4 kHz

	Greater than equal  10.08 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -82
	dBm
	4 kHz





Figure 7 Non-Symmetric Spectrum Emission Mask (UHDTV channel number for 54)

[bookmark: _Ref465781160]Table 6 Non-Symmetric Spectrum Emission Mask (UHDTV channel number for 54)
	Spectrum emission limit (dB)/ Channel bandwidth

	Δf (MHz) from Fc
	6 MHz
	Unit
	Measurement bandwidth

	Greater than -15 MHz from Fc
Less than equal to -8 MHz from Fc
	-82
	dBm
	4 kHz

	Greater than -8 MHz from Fc
Less than equal to -4.5 MHz from Fc
	[-51-8.86x(∣Δf∣-4.5)]
	dBm
	4 kHz

	Greater than equal  2.93 MHz from Fc
Less than   3.2 MHz from Fc
	[11.2-185.93x(∣Δf∣-2.93)]
	dBm
	4 kHz

	Greater than equal  3.2 MHz from Fc
Less than   4.5 MHz from Fc
	[-39-9.23x(∣Δf∣-3.2)]
	dBm
	4 kHz

	Greater than equal  4.5 MHz from Fc
Less than   10.08 MHz from Fc
	[-51-5.56x(∣Δf∣-4.5)]
	dBm
	4 kHz

	Greater than equal  10.08 MHz from Fc
Less than   15 MHz from Fc
	Less than equal to -82
	dBm
	4 kHz



2.3 Spurious Emission Limit for Power Class 1 and Power Class 3 PS-LTE UE in Korea
The regulation [3] provides the conducted spurious emission limits in Table 8 and the test parameters in Table 9 under the PS-LTE operation band in Table 7. Due to the differences of the operating bandwidth compared to the existing Band 28 (703 MHz – 748 MHz) and the narrow guard band with 8 MHz, Power Class 1/3 PS-LTE UE shall be tested under the regulation.

[bookmark: _Ref465879943]Table 7 Public Safety E-UTRA band in Korea
	Public Safety E-TURA band in Korea
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	28
	718 MHz
	–
	728 MHz
	773 MHz
	–
	783 MHz
	FDD



[bookmark: _Ref465860273]Table 8 Spurious emission limits
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz

	470 MHz  f < 710 MHz
	-26.2 dBm
	6 MHz

	758 MHz  f < 773 MHz
	-32 dBm
	1 MHz

	773 MHz  f < 803 MHz
	-50 dBm
	1 MHz



[bookmark: _Ref465861037]Table 9 Test Parameters
	Uplink Configuration

	BW
	Modulation
	RB allocation

	10 MHz
	QPSK
	1
	RB #0 and RB #max

	10 MHz
	QPSK
	50
	

	10 MHz
	16QAM
	1
	RB #0 and RB #max

	10 MHz
	16QAM
	50
	




Observation 1: There are two different spectrum emission mask(SEM) according to the antenna input power for UHDTV in the channel number 53 with 8 MHz guard band from 704 MHz to 710 MHz. 
Observation 2: The Power Class 1/3 PS-LTE UE could be aggressor system and UHDTV receiver could be a victim system.
Observation 3:  The Power Class 1/3 PS-LTE UE shall meet the Spurious emission limits with Table 7, Table 8 and Table 9.
3	Suggestion
This paper shared the information of UHDTV in Korea and suggested the co-existence and compatibility issues shall be taken into account based on the WI objectives. The two SEM requirements and the geographical reason of the long distance between UHDTV transmitter and PS-LTE UE could provide the less severe interference environment. However, it should be considered to ensure in the WI Scope that the interference does not arise from the UHDTV which causing the performance degradation for the victim PS-LTE UE. Because of the Observation 2 and 3, the spurious emission requirement PS-LTE UE for Korea shall be considered to add to the specification of TS 36.101. Here are differences: The existing spurious emission requirement for Band 28 has the limitation of an uplink transmission bandwidth less than or equal to 30 RB with RBstart >1 and RBstart <48 from 703MHz to 748 MHz, while the requirements of the PS-LTE for Korea configure 50 RB and 1 RB with RB #0 and RB #max. from 718 MHz to 728MHz. Practically, a 3GPP Conformant Power Class 3 UE under the existing requirement does not to meet the regulation frequently. Therefore, it would be beneficial to adopt the regulatory specific test environment, furthermore because the Power Class 1 PS-LTE UE technology is going to be deployed in Korea. 

Proposal 1: In the WI Scope, the co-existence and compatibility analysis shall be discussed with the environments of UHDTV and PS-LTE in Korea 
Proposal 2: The spurious emission requirements for the PS-LTE UE for Korea shall be considered to add to TS 36.101 based on the regulation.
3	Draft CR for TS36.101 v14.1.0

[bookmark: _Toc368026321]6.6.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence. 
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.

<Unchanged sections are omitted >

<Start of Change>

[bookmark: _Toc368026325]6.6.3.2A	Spurious emission for PS-LTE UE in Korea
Public Safety E-UTRA band in Korea defined in Table 6.6.3.2A-1. 

Table 6.6.3.2A-1 Public Safety E-UTRA band in Korea
	Public Safety E-TURA band in Korea
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	28
	718 MHz
	–
	728 MHz
	773 MHz
	–
	783 MHz
	FDD



Table 6.6.3.2A-2: Public Safety E-UTRA Requirements in Korea
	Public Safety E-TURA band in Korea
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	28
	E-UTRA Band 1, 
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 3, 5, 7, 8, 26, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 19:	Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 24:	As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 35:	This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.





<Unchanged sections are omitted >
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