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1. Discussion

Characteristics of the interfering signals need to be specified for TS 36.104 in Annex C and references to it added for relevant sections. E-UTRA interfering signal is used in In-channel selectivity, Adjacent Channel Selectivity, Narrow-band blocking, Blocking and Receiver intermodulation requirements. It is proposed to specify interfering signals taking following aspects into account:
1. The interference signal includes PUSCH channel containing data and reference symbols. 

2. The data content shall be modulated according to clause 5 of TS 36.211 [2].

3. Normal cyclic prefix shall be used.

4. The data content shall be uncorrelated to the wanted signal. 

5. 16QAM modulation shall be used for In-channel selectivity requirement. In TS 36.804 [3] it is agreed to conduct this test for a 16QAM interfering RB allocation 25 dB above its noise floor, corresponding to a 16 dB interference-over-thermal and a 9 dB C/I assumption.

6. QPSK modulation shall be used for the other requirements. For these receiver RF requirements the interfering signal level was derived assuming interference from uncoordinated UEs operating at the cell edge and using QPSK modulation. 
2. Conclusion
It is proposed to specify Characteristics of the interference signals for the BS equipment for E-UTRA as shown in the Annex A. 
3. References

[1] 3GPP TS 36.104 V1.0.0, “Base station (BS) radio transmission and reception”
[2] 3GPP TS 36.211 V8.1.0, “Physical Channels and Modulation”

[3] 3GPP TS 36.804 V1.0.0, “Base station (BS) radio transmission and reception”

Annex A, Text proposal for TS36.104

7.4
In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C.


7.4.1
Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4-1. 

Table 7.4-1 E-UTRA BS in-channel selectivity, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-7 in Annex A.1
	[-106.7]
	[-87]
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-8 in Annex A.1
	[-102.6]
	[-84]
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	[-100.6]
	[-81]
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	[-98.6]
	[-77]
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	[-98.6]
	[-77]
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	[-98.6]
	[-77]
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around DC


7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The interfering signal shall be an E-UTRA signal as specified in Annex C.
7.5.1
Minimum requirement

 The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to the BS antenna input as specified in Table 7.5-1 for narrowband blocking and 7.5-3 for ACS. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A. 

Table 7.5-1: Narrowband blocking requirement, Wide Area BS

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB*
	-49
	See Table 7.5-2

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.



Table 7.5-2: Interfering signal for Narrowband blocking requirement, Wide Area BS

	E-UTRA

Assigned BW [MHz]
	Interfering RB centre frequency offset to  the carrier edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	250+m*180,

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	1.6
	260+TBD
	1.6 MHz E-UTRA signal, 1 RB*

	3
	240+m*180,

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	3.2
	250+TBD
	3.2 MHz E-UTRA signal, 1 RB*

	5
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: 
Interfering signal consisting of one resource block adjacent to the wanted signal


Table 7.5-3: Adjacent channel selectivity, Wide Area BS

	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the carrier edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 11dB*
	-52
	0.7
	1.4MHz E-UTRA signal

	1.6
	PREFSENS + XdB*
	-52
	0.8
	1.6MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	-52
	1.5
	3MHz E-UTRA signal

	3.2
	PREFSENS + XdB*
	-52
	1.6
	3.2MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	-52
	2.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.


7.6
Blocking 

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer, which are either a 1.4MHz, 1.6MHz, 3MHz, 3.2MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The in-band blocking interfering signal shall be an E-UTRA signal as specified in Annex C.
The blocking performance requirement applies as specified in the tables 7.6-1 and 7.6-2 in section 7.6.1

7.6.1
General requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.6-1 and 7.6-2. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.
Table 7.6-1: Blocking performance requirement for Wide Area BS

	Operating Band
	Center Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal center frequency minimum frequency offset from  the carrier edge of the wanted signal [MHz]
	Type of Interfering Signal

	All
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 7.6-2
	See table 7.6-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified  in Table 7.2-1.


Table 7.6-2: Interfering signals for Blocking performance requirement for Wide Area BS

	E-UTRA

channel BW [MHz]
	Interfering signal center frequency minimum offset to  the carrier edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	1.6
	2.4
	1.6MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	3.2
	4.8
	3.2MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


7.6.2
Co-location with other base stations

<Text will be added.>

7.7
Receiver spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. The test shall be performed when both TX and RX are on, with the TX port terminated.

For all BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4 is valid.

7.7.1
Minimum requirement

The power of any spurious emission shall not exceed the levels in Table 7.7-1:
Table 7.7-1: General spurious emission minimum requirement

	Band
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz ‑ 12.75 GHz
	-47 dBm
	1 MHz
	

	NOTE:
The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth according to Table 5.1‑1, may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of the BS transmitter operating band or more than 10 MHz above the highest frequency of the BS transmitter operating band shall not be excluded from the requirement.


In addition to the requirements in Table 7.7-1, the power of any spurious emission shall not exceed the levels specified for Protection of the E-UTRA FDD BS receiver of own or different BS in Clause 6.6.4.2 and for Co-existence with other systems in the same geographical area in Clause 6.6.4.3. In addition, the co-existence requirements for co-located base stations specified in subclause 6.6.4.4 may also be applied.

7.8
Receiver intermodulation 

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel.  Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in Annex C.

7.6.1
Minimum requirement

 The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals with the conditions specified in tables 7.8-1 and 7.8-3 are coupled to the BS antenna input. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.
Table 7.8-1: Intermodulation performance requirement (Wide Area BS)

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB*
	-52
	See Table 7.8-2

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2-1.



Table 7.8-2: Interfering signal for Intermodulation performance requirement (Wide Area BS)

	E-UTRA

channel bandwidth [MHz]
	Interfering signal center frequency offset from  the carrier edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	CW

	
	4.9
	1.4MHz E-UTRA signal

	1.6
	2.4
	CW

	
	5.6
	1.6MHz E-UTRA signal

	3
	4.5
	CW

	
	10.5
	3MHz E-UTRA signal

	3.2
	4.8
	CW

	
	11.2
	3.2MHz E-UTRA signal

	5
	7.5
	CW

	
	17.5
	5MHz E-UTRA signal

	10
	7.5
	CW

	
	17.7
	5MHz E-UTRA signal

	15
	7.5
	CW

	
	18
	5MHz E-UTRA signal

	20
	7.5
	CW

	
	18.2
	5MHz E-UTRA signal


Table 7.8-3: Narrowband intermodulation performance requirement, Wide Area BS
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering RB center frequency offset from  the carrier edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	PREFSENS + 6dB*
	-52
	270
	CW

	
	
	-52
	790
	1.4 MHz E-UTRA signal, 1 RB**

	1.6
	PREFSENS + 6dB*
	-52
	265
	CW

	
	
	-52
	790
	1.6 MHz E-UTRA signal, 1 RB**

	3
	PREFSENS + 6dB*
	-52
	275
	CW

	
	
	-52
	790
	3.0 MHz E-UTRA signal, 1 RB**

	3.2
	PREFSENS + 6dB*
	-52
	270
	CW

	
	
	-52
	790
	3.2 MHz E-UTRA signal, 1 RB**

	5
	PREFSENS + 6dB*
	-52
	360
	CW

	
	
	-52
	1060
	5 MHz E-UTRA signal, 1 RB**

	10
	PREFSENS + 6dB*

(***)
	-52
	415
	CW

	
	
	-52
	1420
	5 MHz E-UTRA signal, 1 RB**

	15
	PREFSENS + 6dB*

(***)
	-52
	380
	CW

	
	
	-52
	1600
	5MHz E-UTRA signal, 1 RB**

	20
	PREFSENS + 6dB*

(***)
	-52
	345
	CW

	
	
	-52
	1780
	5MHz E-UTRA signal, 1 RB**

	Note*: 
PREFSENS is related to the channel bandwidth as specified in Table 7.2-1. 
Note**: 
Interfering signal consisting of one resource block positioned at the stated offset. 

Note***:    This requirement shall apply only for a FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering  signals


---NEXT MODIFIED SECTION ---

Annex C (normative):
Characteristics of the interfering signals


The interfering signal shall be a PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211. Mapping of PUSCH modulation to receiver requirement are specified in table C.1.
Table C.1: Modulation of the interfering signal

	Receiver requirement
	Modulation

	In-channel selectivity
	16QAM

	Adjacent channel selectivity and narrow-band blocking
	QPSK

	Blocking
	QPSK

	Receiver intermodulation
	QPSK
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