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1. Introduction

Relay station is designed to improve the coverage and offload the hot-spot traffic with wireless backhaul. The relay in 3GPP is specified as in-band transmission in which relay transmits in same frequency with UE and BS respectively. In backhaul link relay employs UL frequency and could be recognized as a “special UE” with unlimited power supply and better RF components. This contribution proposes the spurious emissions for relay backhaul link. 

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 and E-UTRA operating band requirement to address UE co-existence.
By sharing the UL frequency with UE relay station should follow UE’s Tx requirements to avoid un-necessary impact to UEs. Spurious emission in [1] specifies three sections including minimum requirements, spurious emission band UE-coexistence and additional spurious requirements. The minimum requirements specify the mandatory requirements for UL transmission and spurious emission for UE-coexistence is designed to avoid potential impact to other co-located UEs. These two basic requirements should be followed by relay station backhaul link. As the relay (Low power class) – UE MCL is 5dB better than UE – UE, the spurious requirements for UE-coexistence could be 5dB better than UE spec. The additional spurious requirements are designed for A-MPR. As relay station is likely to have better PA compared with UE, it’s supposed to support larger linear area and A-MPR isn’t implemented by relay backhaul link. Therefore the UE spurious emission requirements are proposed for relay backhaul link without additional spurious requirements. 

Besides, the relay station is possibly co-located with other BSs in some deployment scenarios and the spurious requirements for LA BS co-location with other BSs in TS36.104 section 6.6.4.4 should be followed. 
The text proposal could be found in the attachment.

2. Reference
[1] TS36.101, User Equipment (UE) radio transmission and reception
Text Proposal
<Start of TP>
8.1.5.3
Spurious Emission
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 inline with SM.329 and E-UTRA operating band requirement to address UE co-existence.
By sharing the UL frequency with UE relay station should follow UE’s Tx requirements to avoid un-necessary impact to UEs. Spurious emission in TS36.101 specifies three sections including minimum requirements, spurious emission band UE-coexistence and additional spurious requirements. The minimum requirements specify the mandatory requirements for UL transmission and spurious emission for UE-coexistence is designed to avoid potential impact to other co-located UEs. These two basic requirements should be followed by relay station backhaul link. The additional spurious requirements are designed for A-MPR. As relay station is likely to have better PA compared with UE, it’s supposed to support larger linear area and A-MPR isn’t implemented by relay backhaul link. Therefore the UE spurious emission requirements are proposed for relay backhaul link without additional spurious requirements.

8.1.5.3.1
Minimum requirement

The minimum requirements of spurious emission are defined in line with the ITU-R recommendation SM.329 and the requirement defined in TS36.101 section 6.6.3.1 should be applied for Relay backhaul link transmitter.
8.1.5.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands. As the relay (Low power class) – UE MCL is 5dB better than UE – UE, the spurious requirements for UE-coexistence could be 5dB better than UE spec as follows. 
This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 8.1.5.3-1: Requirements

	E-UTRA  Band
	Spurious emission 

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

	1
	E-UTRA Band 1, 7, 8, 11, 20, 21, 22, 38, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 3, 9, 34
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA band 33
	FDL_low
	- 
	FDL_high
	[-45]
	1
	Note3

	
	E-UTRA band 39
	FDL_low
	- 
	FDL_high
	[-45]
	1
	Note3

	
	Frequency range
	860
	-
	895
	[-45]
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5, Note9

	
	
	1884.5
	-
	1915.7
	
	
	Note6, Note9

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 41, 42
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 2, 25
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 43
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	3
	E-UTRA Band 1, 7, 8, 20, 33, 34, 38, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 11, 21
	FDL_low  
	-
	FDL_high
	[-45]
	1
	Note8

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note2

	
	Frequency range
	860
	-
	895
	[-45]
	1
	Note8

	
	Frequency range
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note8

	4
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 41, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note2

	5
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note2

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	875
	[-32]
	1
	

	
	Frequency range
	875
	-
	895
	[-45]
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	7
	E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 38
	FDL_low
	- 
	FDL_high
	[-45]
	1
	Note 3

	8
	E-UTRA Band 1, 20, 33, 34, 38, 39, 40
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA band 3
	FDL_low
	- 
	FDL_high
	[-45]
	1
	Note 2

	
	E-UTRA band 7
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note 2

	
	E-UTRA Band 8
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 22, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note2

	9
	E-UTRA Band 1, 9, 11, 21, 34
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	895
	[-45]
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	10
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 41, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note2

	11
	E-UTRA Band 1, 9, 11, 21, 34
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	895
	[-45]
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	12
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 41
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 4, 10
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	
	E-UTRA Band 12
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	13
	E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 25, 41
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	769
	-
	775
	[-30]
	0.00625
	Note9

	
	Frequency range
	799
	-
	805
	[-30]
	0.00625
	Note9

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 24
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	14

 
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 41
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	769
	-
	775
	[-30]
	0.00625
	Note7, Note9

	
	Frequency range
	799
	-
	805
	[-30]
	0.00625
	Note7, Note9

	17
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 41
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 4, 10
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	
	E-UTRA Band 12
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	18
	E-UTRA Band 1, 9, 11, 21, 34
	FDL_low
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	895
	[-35]
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	19
	E-UTRA Band 1, 9, 11, 21, 34
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	895
	[-35]
	1
	Note9

	
	Frequency range
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	20
	E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 38, 42
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	21
	E-UTRA Band 11
	FDL_low 
	- 
	FDL_high 
	[-30]
	1
	Note9

	
	E-UTRA Band 1, 9, 34
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 21
	FDL_low
	-
	FDL_high
	[-45]
	1
	

	
	Frequency range
	860
	-
	895
	[-45]
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	22
	E-UTRA Band 1, 3, 7, 8, 20, 33, 34, 38, 39, 40, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	Frequency range
	3510
	-
	3525
	[-35]
	1
	Note9

	
	Frequency range
	3525
	-
	3590
	[-45]
	1
	

	23
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 23, 24, 41
	FDL_low  
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 2
	FDL_low  
	- 
	FDL_high
	[-45]
	1
	Note9

	
	Frequency range
	1998
	-
	1999
	[-16]
	1
	Note9

	
	Frequency range
	1997
	-
	1998
	[-22]
	1
	Note9

	
	Frequency range
	1996
	-
	1997
	[-27]
	1
	Note9

	
	Frequency range
	1995
	-
	1996
	[-32]
	1
	Note9

	24
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 41
	FDL_low
	-
	FDL_high
	[-45]
	1
	

	25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 22, 24, 41, 42
	FDL_low
	-
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 2
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 25
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	
	E-UTRA Band 43
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note2

	…
	
	
	
	
	
	
	

	33
	E-UTRA Band 1, 7, 8, 20, 22, 34, 38, 39, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note4

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	[-45]
	1
	Note9

	34
	E-UTRA Band 1, 3, 7, 8, 9, 11, 20, 21, 22, 33, 38,39, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note4

	
	Frequency range
	860
	-
	895
	[-45]
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	[-36]
	0.3
	Note5

	
	
	1884.5
	-
	1915.7
	
	
	Note6

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	

	38
	E-UTRA Band 1,3, 8, 20, 22, 33, 34, 42, 43
	FDL_low 
	-
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 7
	FDL_low 
	-
	FDL_high
	[-45]
	1
	Note3

	39
	E-UTRA Band 22, 34, 40, 42
	FDL_low 
	-
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high
	[-45]
	1
	Note 2

	40
	E-UTRA Band 1, 3, 22, 33, 34, 39, 42, 43 
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	41
	E-UTRA Band 2, 4, 5, 10, 12, 13 , 14, 17, 23, 24, 25
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	42
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 33, 34, 38, 40


	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note3

	43
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 33, 34, 38, 40
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	[-45]
	1
	Note3

	
	E-UTRA Band 22
	FDL_low 
	- 
	FDL_high
	[-45]
	[1]
	Note3

	Note 1
FDL_low and FDL_high refer to each E-UTRA frequency band specified in TS36.101 Table 5.5-1

Note 2
As exceptions, measurements with a level up to the applicable requirements defined in TS36.101 Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd or 4th harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic, i.e. the frequency equal to two, three or four times the frequency of that RE, is within the measurement bandwidth (MBW).

Note 3
To meet these requirements some restriction will be needed for either the operating band or protected band

Note 4
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

Note 5
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

Note 6
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

Note7
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB 

Note8
Applicable when the assigned E-UTRA UL operating channel is ≥1749.9MHz and ≤ 1784.9MHz.

Note9
These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in TS 36.101 Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.


8.1.5.3.3 
Co-location with other base stations
The relay station is possibly co-located with other BSs in some deployment scenarios and the spurious requirements for LA BS co-location with other BSs in TS36.104 section 6.6.4.4 should be followed. 

<End of TP>
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