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1
Introduction
 In this contribution we discuss the expected specification changes to TS 36.101 due to introduction of HPUE to bands 3, 20 and 28.
2
Discussion

2.1
High level specification changes
Table 1 summarizes the minimum expected specification changes to 36.101. List might not complete as until now only one band has been assigned to PC1 which is band 14 and these new bands might have special needs in termrs of requirements. 

WID states that 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. These studies might necessitate further modifications.
Table 1: Expected changes to 36.101

	Clause
	Title
	Expected changes

	5.5
	Operating bands 
	No PC1 specific requirements

	5.6.1
	Channel bandwidths per operating band 
	

	5.7.1
	Channel spacing
	

	5.7.2
	Channel raster
	

	5.7.3
	Carrier frequency and EARFCN
	

	5.7.4
	TX–RX frequency separation
	

	6.2.2
	UE maximum output power
	Power Class 1 is assigned for the bands 3, 20 and 28

	6.2.3
	UE Maximum Output power for modulation / channel bandwidth
	No change, general applicability to PC1

	6.2.4
	UE maximum output power with additional requirements
	A-MPR tables apply already to PC1. There is Band 28 A-MPR definition for region 3 but no A-MPR tdefinition or NS for European TV protection.

	6.2.5
	Configured transmitted power
	No change, general applicability to PC1

	6.3.2
	UE Minimum output power 
	No PC1 specific requirements

	6.3.3A
	UE Transmit OFF power
	

	6.3.4A
	ON/OFF time mask
	

	6.3.5A
	Power control
	

	6.5.1A
	Frequency error
	

	6.5.2A
	Transmit modulation quality
	

	6.6.1A
	Occupied bandwidth 
	

	6.6.2.1
	Spectrum emission mask
	

	6.6.2.2
	Additional Spectrum Emission Mask
	

	6.6.2.3.1
	(ACLR) Minimum requirement E-UTRA
	No change, general applicability to PC1

	6.6.2.3.2
	(ACLR) Minimum requirement UTRA
	No PC1 specific requirements

	6.6.3.1
	(Spurious emissions) Minimum requirements
	

	6.6.3.2
	Spurious emission band UE co-existence
	No change band specific protection requirements apply. European DTV protection requirement is written here.

	6.6.3.3
	Additional spurious emissions 
	No change Band 28 DTV protection requirements for region 3 apply.

	6.7.1
	(Transmit intermodulation)  Minimum requirement
	No PC1 specific requirements

	7.3.1
	(REFSENS) Minimum requirements (QPSK)
	No PC1 specific requirements 

	7.4.1
	(Maximum input level) Minimum requirements
	

	7.5.1
	(ACS) Minimum requirements
	

	7.6.1.1
	(IBB) Minimum requirements
	

	7.6.2.1
	(OBB) Minimum requirements
	

	7.6.3.1
	(NBB) Minimum requirements
	

	7.7.1

	(Spurious response) Minimum requirements for CA
	

	7.8.1
	(Wideband intermodulation) Minimum requirements for CA
	

	7.9.1
	(Spurious emissions) Minimum requirements
	


2.2 Band 28 European DTV protection
One potential problem from specification point of view is the European DTV protection which is capture into Table 6.6.3.2 of TS 36.101. No A-MPR is assigned for this and not for Europe in general as the two NS-values assigned to band 28 are for Region 3. Now if band 28 HPUE needs A-MPR to be able to meet the -42 dBm / 8 MHz requirement it creates a problem as RAN4 cannot assign new NS-value for this due to legacy PC3 UEs which do not understand the new NS and might behave un-expectedly due to this.
Table 2: UE to UE co-ex requirement for band 28

	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.




One method worth of considering is to modify existing NS_17 or NS_18 schemes by adding the -42 dBm / 8 MHz requirement as new additional spurios emission requirement and modify the A-MPR definition. HPUE’s can indicate the support for revised NS trough MPR versioning signalling. For example NS_17 is only used now in Japan and has additional spurious emission requirement as in Table 3. No A-MPR is allowed. 
One initial attempt how to incorporate European requirement to existing NS is presented in Table 3 with change marks. This metod would not impact Japanese operation but does not cover the entire Eupoean requirement either altought it covers the most demaning scenario. New A-MPR table would be needed.

Table 3: Japanese DTV protection 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5, 10 MHz
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	470 ≤ f ≤ 694
	-42
	8 MHz
	2

	NOTE 1:
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 2: Applicable when the assigned E-UTRA carrier is confined within 703 MHz and 718 MHz and when the channel bandwidth used is 10 MHz.


Naturally best from HPUE operation perspectice is if no A-MPR is needed as it diminishes the benefit of high power operation. For the UE form factors under the scope of the WI special mesures can be taken on PA linearity, filter technologies, modulator performance etc but at this point it is not know if these performance imrovements would be enough to meet the emission requirement.
3 
Summary

In this contribution we have discussed the expected specification changes due adding PC 1 to bands 3, 10 and 28.
