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7
Receiver Characteristics

7.1
General

7.2
Diversity characteristics
7.3
Reference sensitivity level

7.4
Maximum input level

7.5
Adjacent Channel Selectivity (ACS)

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· It is not yet clear whether a single test should cover TDD as well as FDD UEs

· The acceptable window for the UE Tx power is undefined

· The power control method and message IEs for setting the UE output power to a constant level are undefined

· The throughput requirements are undefined
· The assumption of 0dB SNR  required to demodulate the signal with required throughput performance and the assumption of 2dB IM have not been finally determined.
· For Case 1 the power of the Interfering signal is not finally determined
· For Case 2 the power of the wanted signal is not finally determined

· The QPSK, R=1/3 Reference Measurement Channel is undefined
· The Core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D, but the interferer definition .has been assumed to be that in the Core spec Annex D
· The fixed power allocation for the RB(s) is undefined

·  The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS, interfering source  and the two UE antenna ports is missing

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels
· The Annex numbering scheme for the Interfering signals has not been  determined
7.5.1
Test purpose

Adjacent channel selectivity tests the UE’s ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of  ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when other e-NodeB transmitters exist in the adjacent channel.

7.5.2
Test applicability

This test applies to all types of E-UTRA FDD UE [FFS: and all types of E-UTRA TDD UE?].

7.5.3
Minimum conformance requirements

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA 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).

The UE shall fulfil the minimum requirement specified in Table 7.5.1-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.1-2 and Table 7.5.1-3 where the throughput Rav shall meet or exceed the values specified in Table 7.5.1-1.
Table 7.5.1-1: Adjacent channel selectivity
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	ACS 
	dB
	33.0
	33.0
	33.0
	33.0
	33.0
	33.0
	30
	[27]

	Rav
	kbps
	
	
	
	
	
	
	
	


[In the tables below it is assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.]

Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +[45]dB
	
	REFSENS +[45]dB
	
	REFSENS +[45]dB*
	REFSENS +[45]dB*
	REFSENS +[42]dB*
	REFSENS +[39]dB*

	BWInterferer  
	MHz
	1.4
	1.6
	3
	3.2
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4
	1.6 
	3
	3.2
	5
	7.5
	10
	12.5

	Note:
1. The transmitter shall be set to 4dB below the supported maximum output power.

2. Reference measurement channel is [Annex C QPSK R=1/3 ]

3. *FDD only



Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-53.0]
	[-50.0]

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	1.4
	1.6
	3
	3.2
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4
	1.6
	 3
	3.2
	5
	7.5
	10
	12.5

	Note:

1. The transmitter shall be set to 24dB below the supported maximum output power.

2. Reference measurement channel is [Annex C QPSK R=1/3]




The normative reference for this requirement is TS 36.101 [2] clause 7.5.1.

[FFS: Although not explicitly stated in TS 36.101 [2], the interfering signal has been assumed to be that described in TS 36.101 [2] Annex D.2, and copied into Annex FFS of the present document]
7.5.4
Test description

7.5.4.1
Initial conditions

Test Environment: [Normal as specified in clauses FFS of this document]

Frequencies to be tested: mid range [as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Put the UE into the measurement state, having an RRC connection set up according to [clause FFS in reference FFS], with message contents as defined in clause 7.5.4.3. With this exception, the Power Control Algorithm for the Uplink allows the UE output power to be at a constant level.
6. Start transmitting payload data to the UE.

7.5.4.2
Test procedure
1. Send Uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in Table 7.5.3-2 (Case 1) for at least the duration of the Throughput measurement.

2. Set the Downlink signal level to the value as defined in Table 7.5.3-2 (Case 1).
3. Set the Interferer signal level to the value as defined in Table 7.5.3-2 (Case 1), using a modulated interferer bandwidth as defined in Annex [FFS] of the present document.
4. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

5. Send Uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in Table 7.5.3-3 (Case 2) for at least the duration of the Throughput measurement.

6. Set the Downlink signal level to the value as defined in Table 7.5.3-3 (Case 2).

7. Set the Interferer signal level to the value as defined in Table 7.5.3-3 (Case 2), using a modulated interferer bandwidth as defined in Annex [FFS] of the present document.

8. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

9. Repeat for [FFS: applicable channel bandwidths in both Case 1 and Case 2].

7.5.4.3
Message contents
Message contents are according to [clause FFS in reference FFS], except for the RRC CONNECTION SETUP message which has exceptions as defined below:

[FFS: Table 7.5.2 Contents of RRC CONNECTION SETUP message]
7.5.5
Test requirement

The throughput Rav shall meet or exceed the minimum requirements specified in table 7.5.3-1, under the conditions specified in table 7.5.3-2, and also under the conditions specified in table 7.5.3-3.
Table 7.5.3-1: Adjacent channel selectivity
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	ACS 
	dB
	33.0
	33.0
	33.0
	33.0
	33.0
	33.0
	30
	[27]

	Rav
	kbps
	
	
	
	
	
	
	
	


Table 7.5.3-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +[45]dB
	
	REFSENS +[45]dB
	
	REFSENS +[45]dB*
	REFSENS +[45]dB*
	REFSENS +[42]dB*
	REFSENS +[39]dB*

	BWInterferer  
	MHz
	1.4
	1.6
	3
	3.2
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4
	1.6 
	3
	3.2
	5
	7.5
	10
	12.5

	Note:
1. The transmitter shall be set to 4dB below the supported maximum output power.

2. Reference measurement channel is [Annex FFS, QPSK R=1/3 ]

3. *FDD only



Table 7.5.3-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	1.6 MHz
	3  MHz
	3.2 MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-53.0]
	[-50.0]

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	1.4
	1.6
	3
	3.2
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4
	1.6
	 3
	3.2
	5
	7.5
	10
	12.5

	Note:

1. The transmitter shall be set to 24dB below the supported maximum output power.

2. Reference measurement channel is [Annex FFS, QPSK R=1/3]




NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in [FFS] and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [FFS].

7.6
Blocking characteristics

7.6.1
In-band blocking

7.6.2
Out of-band blocking

7.6.3
Narrow band blocking

7.7
Spurious response

7.8
Intermodulation characteristics

7.9
Spurious emissions

< Unchanged sections clipped >

Annex [FFS] (normative): 
Characteristics of the interfering signal

[FFS].1
General
Some RF performance requirements for the E-UTRA UE receiver are defined with interfering signals present in addition to the wanted signal. When the wanted channel band width is wider than or equal to 5MHz, a modulated 5MHz full band width E-UTRA down link signal, and in some cases an additional CW signal, are used. For wanted channel band widths below 5MHz, the band width of the modulated interferer should be equal to the channel band width of the wanted signal.
[FFS].2
Interference signals

Table [FFS].2-1 describes the modulated interferer for different channel band width options.

Table [FFS].2-1: Description of modulated E-UTRA interferer
	
	Channel bandwidth of wanted signal

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	RB
	6
	7
	15
	16
	25
	50
	75
	100

	BWInterferer  
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	5 MHz
	5 MHz
	5 MHz


























