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1. Introduction

A new work item to introduce Power Class 1 (PC1) UE to Band 3, Band 20 and Band 28 has been approved in the last RAN plenary meeting [1]. This contribution discusses the emission requirements for class 1 UEs operating in these bands.
2. Spurious emission band UE co-existence  
It is expected that when introducing power class 1 UE to Band 3, Band 20 and Band 28, exiting spurious emission requirement for UE co-existence will remain the same. In particular, the requirements defined by clause 6.6.3.2 in TS 36.101. For ease of reading, the relative specs are copied below:
Table 1: Excerpted from Table 6.6.3.2-1 of 36.101: UE to UE co-ex requirement for band 3, band 20 and band 28

	E-UTRA Band
	Spurious emission 

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

	3
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 65, 67, 68, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	20
	E-UTRA Band 1, 3, 7, 8, 22, 31, 32, 33, 34, 40, 43, 65, 67
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	

	28
	E-UTRA Band 1, 4, 10, 22, 42, 43, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

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

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	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 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.




Note that for B28, to protect DTV in Europe, class 3 UE needs to meet -42dBm/8MHz emission requirement without power back off (i.e., AMPR).  We expect that similar protection will be given to DTV from a class 1 UE when operating in Band 28. With higher maximum transmit power, it can be hard to meet such requirement. On the other hand, the formfactor for class 1 UEs are likely vehicle mounted mobile or CPEs, ceramic filters can be used in order to meet such emission requirement.
3. UE maximum output power with additional requirements 

Table 2 shows relative NS signalling values for UEs operating in Band 20 and Band 28. NS_17 is only used in Japan, and the common understanding is that power class 1 UE operation in Band 28 is not allowed in Japan, hence NS_17 will only be applicable for class 3 mode of operation.  For NS_10 and NS_18, additional power reduction (A-MPR) was defined for class 3 UE. For class 1 UE, as a bigger PA will be used with different behaviour. A new A-MPR table needs to be defined under NS_10 and NS_18 for class 1 UE operation.
Table 2: Excerpted from Table 6.2.4-1 Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4


One option is to define two A-MPR tables for NS_10, and depends on the power class mode the UE is operating, cooresponding A-MPR table will be used. Similarly, two A-MPR tables needs to be defined for NS_18. Similar approach was used for Power Class 2 UE operation in Band 41 with NS_04.  
4. Conclusion
The emission requirement for class 1 UE operation in band 3, band 20 and band 28 are discussed in this contribution. Existing class 3 UE’s emission requirement will be applicable to class 1 UE operations in band 3, band 20 and band 28. New A-MPR tables are needed for class 1 UE.
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