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1. Introduction

In the last meeting the contribution [1] proposed a TP on how to test ACS for CA, From the contribution we know that there are two candidate test methods, so in this contribution we analysis the two methods and try to find a more suitable method on testing ACS for intra-band contiguous carrier aggregation in this contribution, and then give a TP forTR36.807: Annex B 7.5.1A ACS for intra-band CA

2. Discussion
Base on the analysis of the contribution 1, we can conclude the following table and fig1
Table1 the main differences between option 1and option2

	Rx Parameter
	Option 1
	Option 2
	The main differences


	ACS value
	[27]/[27]/TBD
	[25]/TBD/TBD
	

	The wanted signal
	REFSENS +14

REFSENS refers to the adjacent CC being tested
	PREF,c +14= PREFSENS + 10 log10(NRB,c/NRB,PCC)+14
The PREFSENS refer to the PCC
	Although the equations are different ,but the PSD is the same 

	The interferer power Pinterferer
	REFSENS（adjacent CC being tested）+12.5+ACS
	PREF,c++12.5+ACS
GINT = 10 log10(1+NRB,SCC/NRB,PCC) + ACS_CA the interferer configured adjacent to the Primary CC
GINT = 10 log10(1+ NRB,PCC / NRB,SCC) + ACS_CA，the interferer configured adjacent to the Primary CC
	Optin1: the Pinterferer refers to the REFSENS of adjacent CC
Optin2: the Pinterferer refers s to the REFSENS of whole CA.

	FInterferer (offset)
	2.5+BW(PCC or SCC)/2
	BWGB + 7/9.25/11.5=2.5+ BWGB + 0.90BW(PCC or SCC)/2
	Option1 used the guard band of single CC inR8,but Option2  used the guard band of CA.

	The reference of the frequency offset
	The center frequency of adjacent CC being tested
	The center frequency of adjacent CC being tested
	They are the same
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Fig1 the differences between option 1and 2 for 20MHz/10MHz combinations

Because the main difference between option1 and option2 is the calculation of Pinterferer and foffset , so we main focus on this in the following content.
1. The calculation of Pinterferer
From the above table and contribution [1], we can see that: option1 is to consider the Pinterferer to the adjacent CC; option 2 is to consider the Pinterferer  to the whole CA,but as well known that the REFSENS for intra-band contiguous carrier aggregation is determined by each CC meeting R8/9, it means no total REFSENS for intra-band contiguous carrier aggregation. Although option 2 try to drawn to the total REFSENS from the existing REFSENS for each CC, but there is no way to test and check, so we think whether the total REFSENS is reasonable is FFS. Besides this we think option 2 also have following problems。
1) Though now we main focus on two CC combinations, but if we can take into the succession for several CC combinations, it will be encouraged.  For multi CC as shown below, the calculation of  Pinterferer in option2 is not easy. However, when we used the interferer signal to test ACS, the main victim is the adjacent CC being tested, as long as the throughput of adjacent CC can meet ≥ 95% requirement, the other CC which away from interferer also can meet the requirement. So we think it is reasonable that option1 is to consider the Pinterferer to the adjacent CC.
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Fig2 the PSD distribution diagram about ACS test for multi CC
2) For 20MHz/10MHz combinations as shown below, the interferer power in option 2 is larger than it in option1 under the case of same frequency offset and ACS.
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Fig3 the differences between option 1and 2 for 20MHz/10MHz combinations

From the above figure we can see that if we give the same ACS, the interferer power in option2 is 3dB larger than it in option1.For 20MHz  in R8,the ACS=27dB, the the interferer power Pinterferer =REFSENS+12.5+27.For 20MHz/20MHz combinations, the interferer power Pinterferer =REFSENS+12.5+10lg(1+20/20)+ACS. If we want to keep the same interferer power with R8, the ACS in option 2 is 24dB.Nevertheless, the degradation of adjacent CC 20MHz may be more serious than 20MHz in R8, because of the larger bandwidth of CA, and the design requirement of channel filter will be more serious than 20MHz channel bandwidth. 
In summary,we believe that the calculation of Pinterferer  in option1 is more reasonable than it in option 2.

2.  the calculation of foffset
From the table1 we know that Option1 used the guard band of single CC inR8, but Option2 used the guard band of CA. Because the interferer in ACS test is to simulate the signal on the adjacent channel, and the adjacent channel should be better refer to the guard band of CA, so we think using the guard band of CA for calculating foffset is more reasonable than using the guard band of single CC inR8.
In summary,we think that the calculation of foffset in option2 is more reasonable than it in option 1.
Summary
Base on above  analysis ,we proposed to modify the table in option 1 in 36.807on how to test ACS for intraband CA as follow.

Table 7.5-1: Adjacent channel selectivity
	
	
	Aggregated channel bandwidth configuration

	Rx Parameter
	Units
	50/100 RB
	75/75 RB
	100/100 RB

	ACS
	dB
	[27]
	[27]
	TBD


.
Table 7.5-2: Test parameters for Adjacent channel selectivity for CA, Case 1

	Rx Parameter
	Units
	Channel bandwidth of PCC or SCC tested

	
	
	
	
	
	50 RB
	75RB
	100RB

	Wanted signal  mean power
	dBm
	REFSENS + [14] dB

	PInterferer
	dBm
	
	
	
	REFSENS + [39.5] dB
	REFSENS + [39.5] dB
	REFSENS + [TBD] dB

	BWInterferer
	MHz
	
	
	
	5
	5
	5

	FInterferer (offset)
	MHz
	
	
	
	BWGB + 7
	BWGB + 9.25
	BWGB + 11.5

	Note:

1. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
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
3. The wanted signal mean power is in relation to the REFSENS of each CC, and the interferer power is in relation to the REFSENS of adjacent CC being tested.
4. The Finterferer (offset) refers to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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MHz to be offset from the sub-carrier raster. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1 in 36.101.



Table 7.5-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth of PCC or SCC tested

	
	
	
	
	
	50 RB
	75 RB
	100RB

	Wanted signal  mean power
	dBm
	
	
	
	[-50.5]
	[-50.5]
	[TBD]

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	
	
	
	5
	5
	5

	FInterferer (offset)
	MHz
	
	
	BWGB + 7
	BWGB + 9.25
	BWGB + 11.5

	Note:
5. The transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
6. 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 
7. The Finterferer (offset) refers to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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MHz to be offset from the sub-carrier raster. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1 in36.101.
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Text Proposal
******************* Start of TP for Annex B **********************
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

	Power in Transmission Bandwidth Configuration
	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:

8. 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.
9. 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

	Power in Transmission Bandwidth Configuration
	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 PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in clause 6.2.5.
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 CA
The Primary CC shall fulfill the requirements in R8/9 with all other CCs are deactivated.

For CA bandwidth class A(Table 5.6A-1), the CC meet the requirements of  Clause 7.5.1
For CA bandwidth class C, the following requirements apply.

The UE shall fulfil the minimum requirement specified in Table 7.5.1A-1 for all values of an adjacent channel interferer up to –25 dBm.  The interferer shall be placed adjacent to the PCC on the opposite side of the SCC, when testing the PCC, and vice-versa when testing the SCC.  The PCC and SCC downlinks are both activated, but each is tested individually with its respective interferer. The throughput on each CC 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 7.5.1A-1: Adjacent channel selectivity
	
	
	Aggregated channel bandwidth configuration

	Rx Parameter
	Units
	50/100 RB
	75/75 RB
	100/100 RB

	ACS
	dB
	[27]
	[27]
	TBD


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

	Rx Parameter
	Units
	Channel bandwidth configuration of PCC or SCC tested

	
	
	
	
	
	50 RB
	75RB
	100RB

	Wanted signal  mean power
	dBm
	REFSENS + [14] dB

	PInterferer
	dBm
	
	
	
	REFSENS + [39.5] dB
	REFSENS + [39.5] dB
	REFSENS + [TBD] dB

	BWInterferer
	MHz
	
	
	
	5
	5
	5


	FInterferer (offset)
	MHz
	
	
	
	BWGB + 7
	BWGB + 9.25
	BWGB + 11.5

	Note:

1. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
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
3. The wanted signal mean power is in relation to the REFSENS of each CC, and the interferer power is in relation to the REFSENS of adjacent CC being tested.
4. The Finterferer (offset) refers to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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MHz to be offset from the sub-carrier raster. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1 in 36.101.



Table 7.5-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth configuration of PCC or SCC tested

	
	
	
	
	
	50 RB
	75 RB
	100RB

	Wanted signal  mean power
	dBm
	
	
	
	[-50.5]
	[-50.5]
	[TBD]

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	
	
	
	5
	5
	5

	FInterferer (offset)
	MHz
	
	
	BWGB + 7
	BWGB + 9.25
	BWGB + 11.5

	Note:
1. The transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in TS36.101  in Table 7.3.1A-1, with PCMAX_L as defined in clause 6.2.5
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 
3. The Finterferer (offset) refers to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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MHz to be offset from the sub-carrier raster. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1 in36.101.


********************** End of TP for Annex B **********************
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