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Introduction

This contribution contains a text proposal for the ACS test case in Clause 7.5 of TR 36.807 Annex B: one of the changes needed for the ITU-R submission. The proposal is linked to the sensitivity test proposed in [1].
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Background
A general background to the underlying ideas behind the proposed test configuration can be found in [1] and [2]. We consider CA Bandwidth Class B and C supporting up to two CCs, relevant for Rel-10. 
The ACS requirement for these classes should be met with the interferer on either side of the two CC, both active, and with all supported uplink CC active with the total output power set to 4 dB below PUMAX. (may be different for UE supporting one or two uplinks). The requirement is met if the throughput on each CC exceeds 95% of the corresponding maximum throughput, which may be different on the two CCs if the bandwidths are unequal. 

The wanted signal power levels on each of the two CC are set such that the received power spectral density is constant, which means that the wanted power is the same on both CCs if their bandwidths are equal. The SCC is always configured closest to the transmit band, see Figure 1 for the case of one active uplink CC. The transmitter noise is indicated by the dashed-dotted line and cross-modulation around the interferer. 
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Figure 1: in-band blocking test with one UL CC with cross-modulation around the interferer.
In order to verify the ACS in a band-agnostic way the wanted signal level and the interferer are related to the sensitivity of the SCC (highest transmitter noise) verified by using a transmitter power 4 dB blow the maximum as proposed in [1]. This sensitivity level for the SCC is given by
PREFSENS + MSDSCC
with PREFSENS the reference sensitivity level for the Secondary CC (as a standalone carrier and verified in accordance with Rel-8) and the MSDSCC its maximum sensitivity degradation relative to the REFSENS when configured closest to the uplink CC as shown in Figure 1 (the uplink at 4 dB back-off). The lowest wanted signal level on the SCC in the ACS test (Case 1) is then given with a specific offset to this sensitivity

PREFSENS + MSDSCC + offset

The interferer power is also related to the SCC sensitivity level when configured adjacent to the SCC. The wanted signal level on the PCC is the same if the CC bandwidths are the same. If not, then the wanted power level of the PCC is scaled according to the bandwidth difference so that the wanted power spectral density is constant across the two CC,
PREFSENS + MSDSCC + 10 log10(BWPCC/BWSCC) + offset

for Case 1. The interferer power is related to the PCC wanted signal level when configured adjacent to the PCC, the interferer power is then 
PREFSENS + MSDSCC + 10 log10(BWPCC/BWSCC) + offset + ACS 

in principle. 

The test configuration for UE(s) supporting two uplink CCs is shown in Figure 2. The test setup is the same then, but the absolute power levels are different then, the MSDSCC is larger in this case due to transmitter noise from two aggregated uplinks. 
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Figure 2: ACS test with two UL CCs, a wider cross-modulation product appears around the interferer.

The text proposal below covers both categories of UE. If ACS can be specified to be the same for both then the number of tables in the text proposal can be reduced. 
3
Proposal
We propose to include the text below into Annex B of TR 36.807.
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TEXT PROPOSAL:

<start of text proposal for Annex B: Clause 7.5>

7.5
Adjacent Channel Selectivity (ACS)

7.5.1
Minimum 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 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).  
Table 7.5.1-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	30
	27


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

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB*
	REFSENS +45.5dB
	REFSENS +42.5dB
	REFSENS +39.5dB

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
/

-1.4-0.0025
	3+0.0075
/

-3-0.0075
	5+0.0025
/

-5-0.0025
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:

1. The transmitter shall be set to 4dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2
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 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-53.5
	-50.5

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
/

-1.4-0.0025
	 3+0.0075
/

-3-0.0075
	5+0.0025
/

-5-0.0025
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:

1. The transmitter shall be set to 24dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2
2. The interferer consists of the Reference measurement channel specified in Annex 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




7.5.1A
Minimum requirements for intra-band contiguous aggregation

The Primary CC shall fulfil the requirements in Clause 7.5.1 with the all other CC(s) deactivated. 

For CA Bandwidth Class A (Table 5.6A-1), the CC shall fulfil the requirements in Clause 7.5.1.

The following requirements apply for CA Bandwidth Class B and C. 
The UE shall fulfil the minimum requirement specified in Table 7.5.1A-1 for an adjacent channel interferer on either side of the two aggregated CC at a specified frequency offset and for an interferer power up to -25 dBm. 
Table 7.5.1A-1: Adjacent Channel Selectivity for the Primary and Secondary CC [with one or two active uplink CC] 

	 Parameter
	Unit
	Channel Bandwidth of Primary or Secondary CC

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

	ACS
	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	
	
	


Editor’s note: the ACS may be different for UE(s) supporting one or two uplink CC(s), then two rows
For UE(s) supporting one uplink CC, a downlink Secondary CC shall be configured at nominal channel spacing as close as possible to the uplink band and with the uplink CC output power set to 4 dB below PUMAX with a PRB allocation according to Table 5.6-1. The throughput on each CC shall be ≥ 95% of the maximum throughput per CC with the lower and upper range of test parameters chosen from the respective Table 7.5.1A-2 and Table 7.5.1A-3 for the following two cases;
-
the interferer configured adjacent to the Secondary CC,
-
the interferer configured adjacent to the Primary CC,
The reference channels for each CC are 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). Both downlink CCs are active with the wanted signal level on each CC and the interferer power set relative to the following reference
PREF = PREFSENS + MSDSCC + 10 log10(BWCC/BWSCC)
applied to both the UE antenna ports with 
· PREFSENS the minimum mean power according to Table 7.3.1 for the Secondary CC
· MSDSCC the maximum sensitivity degradation of the Secondary CC according to Table 7.3.1A-1
· BWCC the bandwidth of the CC (Primary or Secondary) and BWSCC the bandwidth of the Secondary CC.
Note: the wanted power spectral density is equal on both CC.
Table 7.5.1A-2: Test parameters for Adjacent Channel Selectivity, Case 1
	Parameter
	Unit
	Channel bandwidth of Primary CC or Secondary CC

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

	Wanted signal mean power per CC
	 dBm
	PREF + TBD (Note 5)

	Pinterferer
	dBm
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD

	BWinterferer
	MHz
	1.4
	3
	5
	10
	15
	20

	Finterferer (offset)
	MHz
	1.4+0.0025
	3+0.0075
	5+0.0025
	7.5+0.0075
	10-0.0125
	12.5+0.0025

	Note 1:
The transmitter shall be set 4 dB below PUMAX 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.
Note 3:
The interferer level is set using the reference power PREF of the adjacent CC
Note 4:
The interferer frequency offset is relative to the adjacent CC
Note 5:
Same wanted signal power level on both CCs if their bandwidths are equal
 


Table 7.5.1A-3: Test parameters for Adjacent Channel Selectivity, Case 2
	Parameter
	Unit
	Channel bandwidth of Primary CC or Secondary CC

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

	Wanted signal mean power per CC
	dBm
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	 Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	1.4
	3
	5
	10
	15
	20

	Finterferer (offset)
	MHz
	1.4+0.0025
	3+0.0075
	5+0.0025
	7.5+0.0075
	10-0.0125
	12.5+0.0025

	Note 1:
The transmitter shall be set 4 dB below PUMAX 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.
Note 3:
The interferer level is set using the reference power PREF of the adjacent CC

Note 4:
The interferer frequency offset is relative to the adjacent CC

Note 5:
Same wanted signal power level on both CCs if their bandwidths are equal
 


For UE(s) supporting two uplink CC(s), a downlink Secondary CC shall be configured at nominal channel spacing as close as possible to the uplink band. Both uplink CC(s) shall be active at a total output power set to 4 dB below PUMAX and with a PRB allocation per CC according to Table 5.6-1. The throughput on each CC shall be ≥ 95% of the maximum throughput per CC with the lower and upper range of test parameters chosen from the respective Table 7.5.1A-4 and Table 7.5.1A-5 for the following two cases;

-
the interferer configured adjacent to the Secondary CC,

-
the interferer configured adjacent to the Primary CC,

The reference channels for each CC are 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). Both downlink CCs are active with the wanted signal level on each CC and the interferer power set relative to the following reference

PREF = PREFSENS + MSDSCC + 10 log10(BWCC/BWSCC)
applied to both the UE antenna ports with 

· PREFSENS the minimum mean power according to Table 7.3.1 for the Secondary CC

· MSDSCC the maximum sensitivity degradation of the Secondary CC according to Table 7.3.1A-2
· BWCC the bandwidth of the CC (Primary or Secondary) and BWSCC the bandwidth of the Secondary CC.
Table 7.5.1A-4: Test parameters for Adjacent Channel Selectivity, Case 1
	Parameter
	Unit
	Channel bandwidth of Primary CC or Secondary CC

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

	Wanted signal mean power per CC
	 dBm
	PREF + TBD (Note 5)

	Pinterferer
	dBm
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD
	PREF + TBD

	BWinterferer
	MHz
	1.4
	3
	5
	10
	15
	20

	Finterferer (offset)
	MHz
	1.4+0.0025
	3+0.0075
	5+0.0025
	7.5+0.0075
	10-0.0125
	12.5+0.0025

	Note 1:
The total transmitter power shall be set 4 dB below PUMAX 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.
Note 3:
The interferer level is set using the reference power PREF of the adjacent CC

Note 4:
The interferer frequency offset is relative to the adjacent CC

Note 5:
Same wanted signal power level on both CCs if their bandwidths are equal
 


Table 7.5.1A-5: Test parameters for Adjacent Channel Selectivity, Case 2
	Parameter
	Unit
	Channel bandwidth of Primary CC or Secondary CC

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

	Wanted signal mean power per CC
	dBm
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	 Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	1.4
	3
	5
	10
	15
	20

	Finterferer (offset)
	MHz
	1.4+0.0025
	3+0.0075
	5+0.0025
	7.5+0.0075
	10-0.0125
	12.5+0.0025

	Note 1:
The total transmitter power shall be set 4 dB below PUMAX 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.
Note 3:
The interferer level is set using the reference power PREF of the adjacent CC

Note 4:
The interferer frequency offset is relative to the adjacent CC

Note 5:
Same wanted signal power level on both CCs if their bandwidths are equal
 


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.
<end of text proposal for Annex B: Clause 7.5>
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