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1. Introduction
Intra-band contiguous CA blocking and spurious response requirements are unspecified for REL-10.
2. Discussion

Blocking requirements have been defined in REL-8 such way that the wanted signal level has been defined in relation to REFSENS with additional delta in order to do the tests above thermal noise. The delta is same for 1.4 MHz – 10 MHz bandwidths which means that the wanted signal PSD is always same for these channel bandwidths. For the 15 and 20 MHz channel bandwidths the delta is larger and thus the test configuration is relaxed for these bandwidths because the filtering requirements get more stringent when wanted signal bandwidth increases. When compared to WCDMA the REL-8 LTE is slightly demanding because 10 MHz bandwidth has same delta over REFSENS as 5 MHz bandwidth.
If we want to keep same blocking and spurious response requirement framework for REL-10 CA than we have for REL-8 then the major question to decide is what is the wanted signal delta over REFSENS. It would seem logical to keep the interferer levels and offsets same as REL-8 because those should reflect the situations that UE has to cope in field and REL-8 network assumptions should be still valid.
There are several ways to define the delta over REFSENS

1. Keep relaxing the delta when bandwidth increases i.e. delta for 40 MHz bandwidth is 3 dB bigger than for 20 MHz bandwidth 
2. Use same delta for 40 MHz bandwidth than for 20 MHz bandwidth 
3. Use smaller delta for 40 MHz bandwidth than for 20 MHz bandwidth 
4. The delta can refer to total aggregated signal power or per CC signal power

As a way forward we propose to use the same delta over REFSESN per component carrier for CA bandwidth class C signal as REL-8 has specified for 20 MHz channel bandwidth. This method is illustrated in Figure 1 below where the green carrier represents REL-8 test configuration and the combination of green and blue carriers represent the REL-10 test configuration. This would make UE filtering requirements more stringent than what we have for REL-8 but is beneficial for network operation point of view. It is FFS what the delta is for CA classes B and D-F
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Figure 1 Blocking requirements
3. Conclusion

This contribution proposes how to specify LTE REL-10 intra-band contiguous CA blocking and spurious response requirements.
4. References
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***************************** Start of the TP to Chapter 7.6 ****************************
7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. 

· In-band blocking

· Out of -band blocking

· Narrow band blocking

For LTE-A

· Based on single and/or multiple CC channel bandwidths

·  Power allocation for RB single and/or multiple CC channel bandwidths 

· Per Rx antenna ports or across all antenna ports

· Need to define power allocation and distribution for RB single and/or multiple CC Channel bandwidths due to UE Rx operating point (AGC) 

Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
Blocking requirements have been defined in REL-8 such way that the wanted signal level has been defined in relation to REFSENS with additional delta in order to do the tests above thermal noise. The delta is same for 1.4 MHz – 10 MHz bandwidths which means that the wanted signal PSD is always same for these channel bandwidths. For the 15 and 20 MHz channel bandwidths the delta is larger and thus the test configuration is relaxed for these bandwidths because the filtering requirements get more stringent when wanted signal bandwidth increases. When compared to WCDMA the REL-8 LTE is slightly demanding because 10 MHz bandwidth has same delta over REFSENS as 5 MHz bandwidth.

If we want to keep same blocking requirement framework for REL-10 CA than we have for REL-8 then the major question to decide is what is the wanted signal delta over REFSENS. It would seem logical to keep the interferer levels and offsets same as REL-8 because those should reflect the situations that UE has to cope in field and REL-8 network assumptions should be still valid.

There are several ways to define the delta over REFSENS

1. Keep relaxing the delta when bandwidth increases i.e. delta for 40 MHz bandwidth is 3 dB bigger than for 20 MHz bandwidth 

2. Use same delta for 40 MHz bandwidth than for 20 MHz bandwidth 

3. Use smaller delta for 40 MHz bandwidth than for 20 MHz bandwidth 

4. The delta can refer to total aggregated signal power or per CC signal power

As a way forward we propose to use the same delta over REFSESN per component carrier for CA bandwidth class C signal as REL-8 has specified for 20 MHz channel bandwidth. This method is illustrated in figure below where the green carrier represents REL-8 test configuration and the combination of green and blue carriers represent the REL-10 test configuration. This would make UE filtering requirements more stringent than what we have for REL-8 but is beneficial for network operation point of view. It is FFS what the delta is for CA classes B and D-F
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2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)
The UE blocking characteristic is specified by the following three requirements,

· In-band blocking

· Out of -band blocking

· Narrow band blocking
For UL-MIMO with dual transmitters and dual receivers, the above requirements specified in Rel-8/9 apply for dual-layer transmission.
5) CPE (Customer Premises equipment)

***************************** Start of the TP to Annex B ****************************
7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

7.6.1
In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.. 
7.6.1.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1-1 and 7.6.1.1-2.

Table 7.6.1.1-1: In band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm


	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1 
	MHz
	2.1+0.0125
	4.5+0.0075
	7.5+0.0125
	7.5+0.0025
	7.5+0.0075
	7.5+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	Note 1: 
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.

Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1




Table 7.6.1.1-2: In-band blocking

	E-UTRA band
	Parameter
	 Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	 PInterferer
	 dBm
	-56
	-44
	-30
	 [-30]

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 – FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 – FIoffset,case 2
	-BW/2 – 15

&

-BW/2 – 9
	-BW/2 – 10

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 18, 19, 20, 21,33,34,35, 36,37,38,39, 40,41
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	

	12
	FInterferer
	MHz
	(Note 2)
	FDL_low – 10

to

FDL_high + 15
	
	FDL_low – 10



	17
	FInterferer
	MHz
	(Note 2)
	FDL_low – 9

to

FDL_high + 15
	FDL_low – 15

and

FDL_low – 9


	

	Note 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

Note 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
Note 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

Note 4:
Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz 


7.6.1.1A
Minimum requirements for CA
For intra-band contiguous CA the throughput of each carrier which shall have equal power spectral density shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1A-1 and 7.6.1.1A-2. 
Table 7.6.1.1A-1: In band blocking parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in aggregated Transmission Bandwidth Configuration
	dBm


	REFSENS + channel bandwidth specific value below

	
	
	
	[9]
	
	
	

	BWInterferer 
	MHz
	
	5
	
	
	

	FIoffset, case 1 
	MHz
	
	7.5+0.0125
	
	
	

	FIoffset, case 2 
	MHz
	
	12.5+0.0075
	
	
	

	Note 1: 
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-1 with PCMAX_L as defined in clause 6.2.5A.

Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1




Table 7.6.1.1A-2: In-band blocking

	CA operating band
	Parameter
	 Unit
	Case 1
	Case 2

	
	 PInterferer
	 dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BWChannel_CA/2 – FIoffset,case 1
&

=+BWChannel_CA /2 – FIoffset,case 1
	≤- BWChannel_CA /2 – FIoffset,case 2
&

≥+ BWChannel_CA /2 – FIoffset,case 2

	CA_1C, CA_40C
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15

	Note 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

Note 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1


7.6.2
Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall be applied.

7.6.2.1
Minimum requirements

. The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1-2.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.6-1). For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configurations (see Figure 5.6-1) and 
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L

 is the number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response are applicable.

Table 7.6.2.1-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	Note 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.


Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5

6, 7, 8, 9, 10,11,12, 13, 17, 18, 19, 20, 21, 24, 33,34, 35, 36, 37, 38, 39, 40,41, 42, 43
	FInterferer (CW)


	MHz


	FDL_low  -15 to

FDL_low  -60 
	FDL_low  -60 to

FDL_low  -85 
	FDL_low  -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	Note: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.


7.6.2.1A
Minimum requirements for CA
For intra-band contiguous CA the throughput of each carrier which shall have equal power spectral density shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1A-1 and 7.6.2.1A-2.

For Table 7.6.2.1A-2 in frequency range 1, 2 and 3, up to 
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 is the number of aggregated resource blocks in the downlink transmission bandwidth configuration. For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.6.2.1A-2 in frequency range 4, up to 
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 is the number of aggregated resource blocks in the downlink transmission bandwidth configurations  and 
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L

 is the number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response are applicable.

Table 7.6.2.1A-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in Aggregated Transmission 
Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	[9]
	
	
	

	Note 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-1 with PCMAX_L as defined in clause 6.2.5A.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.


Table 7.6.2.1A-2: Out of band blocking

	CA operating band
	Parameter
	Units 
	Frequency 

	
	
	
	range 1
	range 2
	range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_40C
	FInterferer (CW)


	MHz


	FDL_low  -15 to

FDL_low  -60 
	FDL_low  -60 to

FDL_low  -85 
	FDL_low  -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


7.6.3
Narrow band blocking

This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.

7.6.3.1
Minimum requirements

. The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1

Table 7.6.3.1-1: Narrow-band blocking

	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for

f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


7.6.3.1A
Minimum requirements for CA
For intra-band contiguous CA the throughput of each carrier which shall have equal power spectral density shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1A-1
Table 7.6.3.1A-1: Narrow-band blocking

	Parameter
	Unit
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC 

in aggregated Transmission 
Bandwidth Configuration
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	
	[16]
	
	
	

	Puw (CW)
	dBm
	
	-55
	
	
	

	Fuw (offset for

f = 15 kHz)
	MHz
	
	BWChannel_CA / 2
 + 0.2075
	
	
	

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-1 with PCMAX_L as defined in clause 6.2.5A.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


7.7
Spurious response

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2 is not met.

7.7.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2.

Table 7.7.1-1: Spurious response parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	Note:

1. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration 
specified in Table 7.3.1-2.
2. Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


Table 7.7.1-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


7.7.1
Minimum requirements for CA

For intra-band contiguous CA the throughput of each carrier which shall have equal power spectral density shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2.

Table 7.7.1-1: Spurious response parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC 

in aggregated in Transmission 
Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	[9]
	
	
	

	Note:

3. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration 
specified in Table 7.3.1A-1.
4. Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


Table 7.7.1-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies
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