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1. Introduction

In RAN4#55 a contribution was provided that proposed spurious emissions requirements for the new 2600MHz band for inclusion into the TR [1]. In the meeting it was decided not to adopt the proposal as further study was identified as being required on the impact to the existing Band 5, as used widely in the US where the new band is also proposed to be used.
2. Study on impact on existing bands
Any existing band that has second or third order harmonics that fall into the 2496 to 2690MHz range need to be carefully considered in terms of the spurious emissions band UE co-existence requirement, as specified in Table 6.6.3.2-1 of TS36.101.

In terms of frequency range this includes any band that has transmit operation within:

· 1248 to 1345MHz: Second order harmonic in proposed 2600MHz band
· 832 to 897MHz: Third order harmonic in proposed 2600MHz band
In terms of existing 3GPP bands, this therefore includes:

· Band 5 (824 to 849MHz)

· Band 8 (880 to 915MHz)

· Band 19 (830 to 845MHz)

· Band 20 (832 to 862MHz)
It is worth noting that requirements already exist for the case where bands cause issues of second or third order harmonics falling into other bands, some examples are listed in Table 1.
Table 1: Existing spurious emissions requirements that account for harmonics

	Transmit band
	Affected band
	Issue
	Spurious requirement

	Band 8
	Band 3
	Second order
	-36dBm in 0.1MHz

	Band 8
	Band 7
	Third order
	-36dBm in 0.1MHz

	Band 20
	Band 38
	Third order
	-36dBm in 0.1MHz


It is also worth noting that, as stated in numerous places in the TR for the EU 800MHz WI [2], that the requirements for Band 20 in terms of protection to Band 38 are inherited from those for Band 8 to Band 3 and 7. It is therefore proposed that a similar approach be taken in terms of reusing the requirements for existing bands that affect the new band being proposed as this should be sufficient in general for legacy UEs.
3. Proposed requirement for TR

As the 2600MHz band is proposed for operation in the US, only a requirement for US bands is needed and in terms of bands with harmonic issues and this means only Band 5 needs careful consideration. It is therefore proposed to adopt the regular -50dBm in 1MHz for all US bands except for Band 5. 
For Band 5, it has a third order harmonic that falls in the range of:

3 x (824 to 849)MHz = 2472 to 2547 MHz

Therefore for Band 5 it is proposed that the -36dBm in 0.1MHz requirement used previously for second and third-order harmonic issues is used for the part of the new band that coincides with third order harmonics from Band 5. This range is specifically 2496 to 2547MHz. The remainder of Band [41], i.e. 2547 to 2690MHz, can keep the usual -50dBm in 1MHz requirement as this is outside of the third order harmonic caused by Band 5 operation.
Appropriate notes will also be added to the requirement for Band 5 in line with those used for other cases of harmonic issues.
4. Summary

This contribution has further studied the UE spurious emissions requirements in order to provide protection to and from legacy bands following an initial contribution in RAN4#55 [1]. 
As a result it is proposed to adopt the following text proposal into the TR.
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5.2.2
Spurious emissions
In addition to the existing spurious emissions requirements specified in clause 6.6.3 of TS36.101, the requirements in Table 5.2.2-1 for spurious emissions band UE coexistence, as specified in clause 6.6.3.2 of TS36.101, are required to provide protection to and from existing bands. Note that the additional protection levels proposed are based on a study provided in [3].
Table 5.2.2-1: Requirements for spurious emission band coexistence
	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	Measurement Bandwidth (MHz)
	Comment

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA Band [41]
	2496
	-
	2547
	-36
	0.1
	Note 2, 4

	
	E-UTRA Band [41]
	2547
	-
	2690
	-50
	1
	Note 2, 4

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14

 
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [41]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	...
	
	
	
	
	
	
	

	[41]
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	Note
	 

	1
	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1 of TS 36.101

	2
	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 of TS 36.101 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd 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 or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth.

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

	4
	Requirements are specified in terms of E-UTRA sub-bands

	5
	For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

	6
	Applicable when NS_05 in section 6.6.3.3.1 of TS 36.101 is signalled by the network.

	7
	Applicable when co-existence with PHS system operating in 1884.5 -1919.6MHz. 

	8
	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

	9
	Applicable when NS_08 in section 6.6.3.3.3 of TS 36.101 is signalled by the network

	10
	Applicable when NS_09 in section 6.6.3.3.4 of TS 36.101 is signalled by the network


<Text to be added>
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