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6
Transmitter characteristics

6.1
General

Unless otherwise stated, the transmitter minimum requirements are specified at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE. 

Unless stated otherwise, the minimum requirements in clause 6 assume the following UE configuration:

1. The UE transmits using the 12.2 kbps UL reference measurement channel as specified in A.2.1

2. UL power control is enabled using algorithm 1
The UE configuration for other types of transmission not covered by the 12.2 kbps RMC (such as for the PRACH or PCPCH) will be explicitly defined.
6.2
Transmit power

6.2.1
UE maximum output power

The following Power Classes define the nominal maximum output power. The nominal power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+α) times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.

Table 6.1: UE Power Classes

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+33
	+1/-3
	+27
	+1/-3
	+24
	+1/-3
	+21
	+2/-2

	Band II
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band III
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band V
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band VI
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2


NOTE:
The tolerance allowed for the nominal maximum output power applies even for the multi-code transmission mode.
6.3
Frequency Error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the carrier frequency received from the Node B. These signals will have an apparent error due to Node B frequency error and Doppler shift. In the later case, signals from the Node B must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure. The UE shall use the same frequency source for both RF frequency generation and the chip clock.


	
	

	
	


6.4
Output power dynamics

Power control is used to limit the interference level.

6.4.1
Open loop power control

Open loop power control is the ability of the UE transmitter to sets its output power to a specific value. The open loop power control tolerance is given in Table 6.3
6.4.1.1
Minimum requirement

The UE open loop power is defined as the mean power in a timeslot or ON power duration, whichever is available.
Table 6.3: Open loop power control tolerance

	Conditions
	Tolerance

	Normal conditions
	± 9 dB

	Extreme conditions
	± 12 dB


6.4.2
Inner loop power control in the uplink

Inner loop power control in the Uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

6.4.2.1
Power control steps

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.
6.4.2.1.1
Minimum requirement

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB according to the value of  TPC or RP-TPC,  in the slot immediately after the TPC_cmd can be derived

a)
The transmitter output power step due to inner loop power control shall be within the range shown in Table 6.4.

b)
The transmitter average output power step due to inner loop power control shall be within the range shown in Table 6.5. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25(s before the slot boundary to 25(s after the slot boundary.
Table 6.4: Transmitter power control range

	TPC_ cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+0.5 dB
	+1.5 dB
	+1 dB
	+3 dB
	+1.5 dB
	+4.5 dB

	0
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB

	-1
	-0.5 dB
	-1.5 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


Table 6.5: Transmitter aggregate power control range

	TPC_ cmd group
	Transmitter power control range after 10 equal TPC_ cmd groups
	Transmitter power control range after 7 equal TPC_ cmd groups

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8 dB
	+12 dB
	+16 dB
	+24 dB
	+16 dB
	+26 dB

	0
	-1 dB
	+1 dB
	-1 dB
	+1 dB
	-1 dB
	+1 dB

	-1
	-8 dB
	-12 dB
	-16 dB
	-24 dB
	-16 dB
	-26 dB

	0,0,0,0,+1
	+6 dB
	+14 dB
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6 dB
	-14 dB
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in subclause 6.4.3, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in subclause 6.2.1.
6.4.3
Minimum output power

The minimum output power of the UE is the lowest power that the UE can be set to without turning off its transmitter.

6.4.3.1
Minimum requirement

The minimum output power is defined as the mean power in one time slot. The minimum output power shall be less than –50 dBm.

7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dBi is assumed. UE with an integral antenna may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE. 
 

Unless stated otherwise, the minimum requirements in clause 7 assume the following DL configuration:

3. The down link transmits using the 12.2 kbps DL reference measurement channel as specified in A.3.1

4. Down link power control is disabled

Any other required DL configuration not covered by the 12.2 kbps DL RMC will be explicitly defined.
7.2
Diversity characteristics

A suitable receiver structure using coherent reception in both channel impulse response estimation and code tracking procedures is assumed. Three forms of diversity are considered to be available in UTRA/FDD.

Table 7.1: Diversity characteristics for UTRA/FDD
	Time diversity
	Channel coding and interleaving in both up link and down link

	Multi-path diversity
	Rake receiver or other suitable receiver structure with maximum combining. Additional processing elements can increase the delay-spread performance due to increased capture of signal energy.

	Antenna diversity
	Antenna diversity with maximum ratio combing in the Node B and optionally in the UE. Possibility for downlink transmit diversity in the Node B.


7.3
Reference sensitivity level

The reference sensitivity level <REFSENS> is the minimum mean power received at the UE antenna port at which the Bit Error Ratio (BER) shall not exceed a specific value.

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	I, VI
	dBm/3.84 MHz
	-117
	-106.7

	II
	dBm/3.84 MHz
	-115
	-104.7

	III
	dBm/3.84 MHz
	-114
	-103.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	NOTE 1.
For Power class 3 this shall be at the maximum output power

NOTE 2.
For Power class 4 this shall be at the maximum output power


7.4
Maximum input level

This is defined as the highest mean power received at the UE antenna port at which specified BER performance shall be met.

7.4.1
Minimum requirement for DPCH reception

The BER shall not exceed 0.001 for the parameters specified in Table 7.3.

Table 7.3: Maximum input level
	Parameter
	Unit
	Level

	[image: image1.wmf]or
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	dB
	-19

	Îor
	dBm/3.84 MHz
	-25

	UE transmitted mean power 
	dBm
	20  (for Power class 3)

18  (for Power class 4)


NOTE:
Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference.  The structure of OCNS signal is defined in Annex C.3.2.

7.4.2
Minimum requirement for HS-PDSCH reception

7.4.2.1
Minimum requirement for 16QAM

For the parameters specified in Table 7.3A, the requirements are specified in terms of a minimum information bit throughput R as shown in Table 7.3B for the DL reference channel H-Set 1 specified in Annex A.7.1.1. with the addition of the parameters added in the end of Table 7.3A and downlink physical channel setup according to Annex C.5.

Table 7.3A

	Parameter
	Unit
	Test 

	Phase reference
	
	P-CPICH

	Îor
	dBm/3.84 MHz
	-25 *

	UE transmitted mean power 
	dBm
	20  (for Power class 3)

18  (for Power class 4)

	DPCH
	DPCH_Ec/Ior
	-13

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	-13

	Redundancy and constellation version 
	
	6

	Maximum number of HARQ transmissions
	
	1

	Note:
The HS-DSCH shall be transmitted continuously with constant power but only every third TTI shall be sent to the UE under test.


Table 7.3B

	HS-PDSCH
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 (dB)
	T-put 
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 (kbps) *

	-3
	700


7.5
Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
It is not possible to directly measure ACS. Instead, test parameters are chosen (table 7.5) such that a UE which has the minimum required ACS (table 7.4) will be able to attenuate the adjacent channel interferer enough so that the UE can maintain the required BER.
7.5.1
Minimum requirement

For the test parameters specified in Table 7.5, the BER shall not exceed 0.001.

Table 7.4: Adjacent Channel Selectivity

	Power Class
	Unit
	ACS

	3
	dB
	33

	4
	dB
	33


Table 7.5: Test parameters for Adjacent Channel Selectivity

	Parameter
	Unit
	Level

	DPCH_Ec
	dBm/3.84 MHz
	-103

	Îor
	dBm/3.84 MHz
	-92.7

	Ioac mean power (modulated)
	dBm
	-52

	Fuw (offset)
	MHz
	+5 or -5

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)


NOTE:
The Ioac  (modulated) signal consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.
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