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1.0 Abstract
A text proposal is proposed for Section 6 (transmitter characteristics) excluding requirements for ACLR for TR36.837 for discussion and approval
2.0 Introduction 

At RAN#55 the HPUE work items was agreed. The agreed completion date for the core parts is RAN#58 (December 2012). This document will discuss and provide recommendations for some of the transmitter characteristics for the LTE HPUE in order to progress the work and meet the RAN time plan. A text proposal is proposed for Section 6 (transmitter characteristics) excluding requirements for ACLR for TR36.837 for discussion and approval 
This TP proposal is based on TR36.837v.0.2.0 (2012-06) which was approved at RAN#63
<< Text proposal – Start >>
6
B14 HPUE transmitter characteristics 

6.1
General

6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
In this subclause we propose the maximum output power, power class and tolerance should be defined as in line with the work item objectives as defined in RP-120362. This would be to add an additional higher Power class (Power Class 1) for B14 to the UE Power class table. We propose this value should be specified initially in brackets for the following reasons;  

1. This maximum power class is defined as a target and therefore may change 

2. This can be used as a working assumption to progress the co-existence and compatibility work 

3. This can be used as a working assumption to progress the core RF requirements for B14 HPUE to derive the Tx and Rx performance requirements that need to be tighter. 

The side conditions would be the same as Power Class 3 which is included for reference i.e. The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms)
Table 6.2.2-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	14
	[33]
	[±2]
	
	
	23
	±2
	
	


6.2.3
UE maximum output power for modulation / channel bandwidth 

In this subclause we propose for Power Class 1 [33 dB] the maximum output power for modulation / channel bandwidth should follow the same methodology as the existing power class for B14 noting this requirement is band agnostic  in TS36.101. 

In this case we can remove the specific reference to Power class 3 in the existing TS36.101 specification or alternative add Power Class 1 as well. The preferred approach is to remove the specific reference to Power Class 3 so this requirement would be applicable to all the B14 power classes. The side conditions would be the same as i.e. 
The allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.
Table 6.2.3-1: Maximum Power Reduction (MPR) 
	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]


6.2.4
UE maximum output power with additional requirements 

Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

Currently NS_06 is signalled for B14 in order to meet the FCC Part 27 requirements pertaining to D block. Since D block has been recently allocated to PSBB by US Congress it may be necessary to review if NS_06 should be mandatory signalled by the network to UE since PSBB would be expected to be covered by the Part 90 requirements for both B14 Power Class 1 and Power Class 3. 
It is proposed to maintain the existing requirements for both Power Class 1 and Power Class 3 when NS_06 is signalled with an A-MPR of 0 dB
6.2.5
Configured transmitted power

The tolerances applicable to the measured configured maximum output power PUMAX should be extended to accommodate the target transmit power of +33dBm referred to in subclause 6.2.3.  Currently Table 6.2.5-1 [2] has an upper bound of +23dBm.

An additional row should be added into Table 6.2.5-1 as this gives the option for setting a different tolerance on the measured configured maximum output power for high power UEs, if so desired.

The number included in the proposed amendment should be enclosed within brackets for the following reasons:

· This can be used as a working assumption until the conclusion of the co-existence work

· This can be used as a working assumption to progress the core RF requirements

Table 6.2.5-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	23 ≤ PCMAX ≤ [33]
	[2.0]

	21 ≤ PCMAX < 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


6.3
Output power dynamics

6.3.1
(Void)

6.3.2         Minimum output power

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value
The current B14 Power class 3 requirements are -40dBm for the supported channel bandwidth. If the same Power Class 3 requirements are specified for the HPUE, this results in a  tighter  implementation since a HPUE will need to  support a larger dynamic range of [73]dB ([+33] to -40dBm) compared to the Power class 3 requirement of 63dB (+23 to -40dBm) 
Proposal; to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirement for a Power Class 1 device
6.3.3
Transmit OFF power

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.
The current B14 Power class 3 requirements are -50dBm for supported channel bandwidth. If the same requirements are applicable for the HPUE, this results in a tighter implementation in OFF noise power ratio from 83dB (+33 to -50dBm) compared to the Power class 3 requirements of 73dB (+23 to -50dBm) 
Proposal; to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.3.4
ON/OFF time mask 
The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous, and non contiguous transmission. The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. The ON power is defined as the mean power over one sub-frame excluding any transient period. 
If the same requirements are applicable for the HPUE, this results in an implementation increase in the ratio of ON to OFF power within the same allowed time duration compared to the Power class 3 requirements 
Proposal: to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.3.5
Power control

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133).
The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is ≤ 20 ms. For PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to the power of the most recently transmitted preamble
Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant. 

If the same requirements are applicable for the HPUE, this results in an increase in required implementation complexity since dynamic range is now  [73]dB (+[33] to -40dBm) compared to the Power class 3 requirements of 63dB (+23 to -40dBm) 
Proposal to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.4
Void

6.5

Transmit signal quality

6.5.1
Frequency error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B 
Proposal to set HPUE Power Class 1 to be the same as Power Class 3 
6.5.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

· Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
·  EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
· Carrier leakage (caused by IQ offset)
· In-band emissions for the non-allocated RB
If the same requirements are applicable for the HPUE, this results in a further increase in required implementation performance due to the higher transmit power and the need for additional filtering requirements, noting that the image and IQ performance has tightened in release 11
Proposal; to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.6
Output RF spectrum emissions
The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain
6.6.1
Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resource Blocks) shall be less than the specified channel bandwidth
Proposal: to set HPUE Power Class 1 to be the same as Power Class 3 to maintain the same occupied bandwidth 
6.6.2
Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.
6.6.2.1
Spectrum emission mask

The general spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned E-UTRA channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in subclause 6.6.3 are applicable.
It is proposed to maintain the existing requirements for both Power Class 1 and Power Class 3 when NS_06 is signalled with an A-MPR of O dB. This represents tighter requirement for a Power Class 1 device
6.6.2.2
Additional spectrum emission mask 

This requirement is specified in terms of an "additional spectrum emission" requirement.

6.6.2.2.1
Minimum requirement (network signalled value "NS_03" and “NS_11”)

N/A
6.6.2.2.2
Minimum requirement (network signalled value "NS_04")

N/A

6.6.2.2.3
Minimum requirement (network signalled value "NS_06" or “NS_07”)

The Additional spectrum emission requirements are signalled as part of the cell handover/broadcast message to address the FCC Part 27 requirements for the upper and lower 700MHz bands. 
To address these FCC Part 27 requirements NS_06 needs to be mandatory signalled with no A-MPR mitigation. With the recent allocation of D block to Public safety the Part 27 requirements are not applicable for B14 since B14 would now be expected to be covered by the FCC Part 90 requirements.  Hence it makes sense to revise the requirements for both Power Class 1 and Power Class 3 to align with the updated FCC requirements when available
For Power Class 1 NS_06 requirement represents a tighter implementation requirement compared to a Power Class 3 device (as per emission profile shown below) 
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Proposal: to set HPUE Power Class 1 to be the same as Power Class 3 (i.e. NS_06 should be met if signalled) else the general spectrum mask is applicable. This represents tighter requirements for a Power Class 1 device
6.6.3
Spurious emissions

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 ITU –R SM.329 and E-UTRA operating band requirement to address UE co-existence. 

6.6.3.1
Minimum requirements

For B14, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) 
in Table 6.6.3.1-1 from the edge of the channel bandwidth. The spurious emission limits in Table 6.6.3.1-2 below 
Table 6.6.3.1-2: Spurious emissions limits 

	Frequency Range
	Maximum Level
	Measurement bandwidth
	Note

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	


This is applicable for all transmitter band configurations (NRB) for the supported B14 channel bandwidth
Table 6.6.3.1-1: Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth 
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	ΔfOOB (MHz)
	n/s
	n/s
	10
	15
	n/s
	n/s


If the same requirements are applicable for the HPUE, this results in an increase in required performance for frequency ranges greater than 10/15 MHz from the edge of the channel bandwidth due to the higher transmit  
Proposal to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands. The applicable requirements for a B14 Power Class 3 devices is as follows
[image: image2.emf]Protected band Maximum 

Level (dBm)

MBW 

(MHz)

Comment

E-UTRA Band  2, 4, 5, 10, 12, 

13, 14, 17 FDL_low  -FDL_high -50 1

Frequency range 769-775 -35 0.00625 Note12 Note14

Frequency range 799-805 -35 0.00625 Note11, Note12 Note14

Table 6.6.3.2-1: Requirements

11 Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

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

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

Note

14

E-UTRA   

Band

Spurious emission 

Frequency range (MHz)


If the same requirements are applicable for the HPUE, this results in a tighter implementation requirement for a Power Class 1 terminal compared to a Power Class 3 terminal due to the higher transmit power 
Proposal to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirements for a Power Class 1 device
6.7
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna
If the same requirements are applicable for the HPUE, this results an increase in required implementation performance due to the higher transmit power.

Proposal: to set HPUE Power Class 1 to be the same as Power Class 3 which represents a tighter requirement for a Power Class 1 device
<< Text proposal – End >>
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						6.2.3		UE Maximum Output power for mod/ Channel BW		Do we utlize the allowed MPR for larger RB allocation
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				7.9		Spurious emissions
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										6.6.2.2.3		Minimum requirement (network signalled value "NS_06" or “NS_07”)

										6.6.2.3		Adjacent Channel Leakage Ratio		10 dB tighter requirements needed  linked to IMD, EVM etc

										6.6.2.3.1		Minimum requirement E-UTRA

										6.6.2.3.2		Minimum requirements UTRA

										6.6.2.4		Additional ACLR requirements

								Void

								6.6.3		Spurious emissions

										6.6.3.2		Spurious emission band UE co-existence		10 dB tighter requirement also GPS issue due to hamonics

										6.6.3.3		Additional spurious emissions

						6.6.3.3.1		Minimum requirement (network signalled value "NS_05")

						6.6.3.3.2		Minimum requirement (network signalled value “NS_07”)

						6.7		Transmit intermodulation

						6.7.1		Minimum requirement

				7		Receiver characteristics

						7.1		General

						7.2		Diversity characteristics

						7.3		Reference sensitivity power level

								7.3.1		Minimum requirements (QPSK)				Peformance need to be maintained with 10 dB higher Tx leakage

								7.3.2		Requirement for large transmission configurations

						7.4		Maximum input level

								7.4.1		Minimum requirements				Peformance need to be maintained with 10 dB higher Tx leakage

						7.5		Adjacent Channel Selectivity (ACS)

								7.5.1		Minimum requirements				Peformance need to be maintained with 10 dB higher Tx leakage

						7.6		Blocking characteristics

								7.6.1		In-band blocking				Peformance need to be maintained with 10 dB higher Tx leakage

										7.6.1.1		Minimum requirements		Peformance need to be maintained with 10 dB higher Tx leakage

								7.6.2		Out-of-band blocking				Peformance need to be maintained with 10 dB higher Tx leakage

										7.6.2.1		Minimum requirements		Peformance need to be maintained with 10 dB higher Tx leakage

								7.6.3		Narrow band blocking				Peformance need to be maintained with 10 dB higher Tx leakage

										7.6.3.1		Minimum requirements

						7.7		Spurious response

								7.7.1		Minimum requirements

						7.8		Intermodulation characteristics

								7.8.1		Wide band intermodulation

										7.8.1.1		Minimum requirements

						7.9		Spurious emissions

								7.9.1		Minimum requirements
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						Table 6.6.3.2-1: Requirements

						E-UTRA   Band		Spurious emission

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

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

								Frequency range		769		-		775		-35		0.00625

								Frequency range		799		-		805		-35		0.00625

						Note

						11 Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

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

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






