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1	Introduction
New WI was approved in RAN#83 [1]. It has following objectives
The objective of the work item is to specify the RF requirements for Power Class 2 UE with +26dBm TX power that are applicable to Band 31, and Band 72.
1. The requirements will only cover the UE transmission and UE reception requirements, but no UE baseband demodulation performance requirements for; 
a. Band 31 and Band 72 
b. E-UTRA UE Power Class 2
c. E-UTRA and eMTC device categories M1 and M2

2. The following specification work is required 
a. UE core RF requirements for FDD Band 31 and Band 72
3. The work item will ensure that co-existence and compatibility issues with existing deployments in Band 31 and Band 72 or adjacent bands (including DTV) do not arise. New AMPR tables or other methods will be developed if needed.
4. Smartphone form factors are excluded to avoid SAR issues.
5. The base station requirements shall not be impacted.

In this contribution we discuss what are the generic aspects for PC2 and band specific aspects of introducing PC2 for bands 31 and 72.
2	Discussion
2.1	Generic PC2 aspects
In this clause we discuss what are the generic aspects relating to power class 2 and whether there is a need to make amendments to those when introducing PC2 to FDD bands 31 and 72.
UE power class:
PC 2 has been specified for TDD bands 38, 41, 42, 43 and 47 with a side condition that uplink/downlink configuration is 0 or 6 may not be used as then UE may not be able to comply with SAR requirements. As bands 31 and 72 are FDD bands restriction of uplink/downlink configuration is not an option. However, the WID states that smartphone form factors are excluded to avoid SAR issues therefore a note needs be included to Table 6.2.2-1: UE Power Class that “For these bands PC2 is not targeted for smartphone form factor”. This is similar to note 8 associated for PC1 as states that “Generally, PC1 UE is not targeted for smartphone form factor.”
Fallback mechanism to PC2 is applicable already now also FDD bands as the speciation mentions explicitly that frame configuration aspect is limited to TDD bands.
For each supported frequency band other than Band 41, the UE shall: 
- if the UE supports a different power class than the UE default power class for the band and the supported power class enables the higher maximum output power than that of the default power class: 
- if the band is a TDD band whose frame configuration is 0 or 6; or 
- if the IE P-Max as defined in TS 36.331 [7] is not provided; or 
- if the IE P-Max as defined in TS 36.331 [7] is provided and set to the maximum output power of the default power class or lower; 
- meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2.5; 
- else (i.e the IE P-Max as defined in TS 36.331 [7] is provided and set to the higher value than the maximum output power of the default power class): 
- meet all requirements
MPR:
PC2 MPR has been defined band agnostic therefore it also applies to FDD bands.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5



ACLR:
PC2 E-UTRAaclr has been defined band agnostic therefore it also applies to FDD bands.
Table 6.6.2.3.1-3: Additional E-UTRAACLR requirements for Power Class 2
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	E-UTRAACLR1
	N/A
	N/A
	31 dB
	31 dB
	31 dB
	31 dB

	E-UTRA channel Measurement bandwidth
	N/A
	N/A
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	N/A
	N/A
	+5
/
-5
	+10
/
-10
	+15
/
-15
	+20
/
-20



UTRAaclr has a exemption list for bands where UTRA ACLR does not apply as there is no UTRA service deployed. At the moment list has only the TDD bands where PC2 is allowed. Bands 31 and 72 can be added into this list as these bands do not have UTRA services either.
UTRAACLR is not applicable to the power class 2 UE operating in Band 38, 40, 41, 42 or 47 and Scell operation in Band 46.
Bands 31 and 72 should be added also to PC3 exemption list for bands where UTRA ACLR does not apply.
UTRAACLR is not applicable to the power class 3 UE operating in Band 7, 12, 13, 17, 20, 24, 27, 30, 33, 35, 36, 37, 38, 40, 43, 44, 45, 47, 48, 50, 51, 52, 68, 70, 71, 85 and Scell operation in Band 46, 49.

2.2	Band specific aspects for bands 31 and 72
UE power class is both PC2 generic and band specific and it was discussed in 2.1. 
A-MPR:
No A-MPR is defined for bands 31 and 72 in case it would be needed for PC2 it may be problematic due to unknown NS to legacy UEs there fore some other means would be needed like RB restrictions.
UE to UE co-existence:
Both bands 31 and 72 need to protect TV band 470-694 MHz in Europe, this needs special attention and studies. Also own downlink band protaction needs to be checked. Band 31 requirement is -50 dBm/1 MHz which feels to be quite stringent, but the band 72 own downlink band protection is bit strangely still in brackets, likely as the requirement may be quite difficult to reach.
	31
	E-UTRA Band 1, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 40, 42, 43, 65, 67, 68, 69
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	470
	-
	694
	-42
	8
	

	72
	E-UTRA Band 1, 7, 20, 22, 28, 31, 32, 33, 34, 38, 42, 43, 47, 52, 65, 68, [72]
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 8, 40
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	470
	-
	694
	-42
	8
	



2.3	Necessary simulations
As stated in previous chapter TV band protection needs to be studied. So far PC3 operation for these bands have not needed any power reductions for UE to be able to meet the -42 dBm/8 MHz limit. Simulations and preferably measurements would be needed to study is this is also true to PC2, especially for band 31.
[image: ]
Figure 1: Frequency arrengement for 450 MHz bands and DTT band
Own downlink band protection needs to be studied also but it is enough to study only one of the bands.
3	Conclusion
In this contribution have we discussed what are the generic aspects for PC2 and band specific aspects of introducing PC2 for bands 31 and 72. As a conclusion DTT bands protection and own downlink band protection needs investigation.
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