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1.
Introduction

At RAN4#70 in Prague, a Discussion paper [1] was presented to identify problems and collect views on UE ACS for Intra-band contiguous CA with 2 CCs. The aim was to address the case where the 2 CCs have unequal Channel Bandwidths, which is not properly covered in TS 36.101 [1]. The majority views were:
· Equal Power Spectral Density (PSD) for the two wanted signal DL CCs
· The term “Power per CC in Aggregated Transmission Bandwidth Configuration” is intended to mean “Power per CC”, which is actually power in the Transmission Bandwidth Configuration for each CC. 
· Same interferer power should be applied for both positive and negative values of Finterferer (offset)
The aim of this discussion paper is to seek agreement on acceptable changes to clarify the requirements in TS 36.101.
2.1
Handling of ACS Case 1
The following extract is taken from the current Rel-12 version of TS 36.101 [2], and three changes are made:
· The power of the wanted signal is called PW, same as already used in Narrowband blocking. It needs a name, since PInterferer is specified relative to it. 
· The wanted signal power is specified as “PW in Transmission Bandwidth Configuration, per CC” to remove the ambiguity of “Power per CC in Aggregated Transmission Bandwidth Configuration”  
· PInterferer is specified as “Aggregated PW + x dB” to give a clear basis for the calculation
Table 7.5.1A-1: Adjacent channel selectivity

	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	27
	24
	
	
	


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

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	PW in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 14 dB
	REFSENS + 14 dB
	
	
	

	PInterferer
	dBm
	Aggregated PW + 25.5 dB
	Aggregated PW + 22.5 dB
	
	
	

	BWInterferer 
	MHz
	5
	5
	
	
	

	FInterferer (offset)
	MHz
	2.5 + Foffset
/

-2.5 - Foffset
	2.5 + Foffset
/

-2.5 - Foffset
	
	
	

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L or PCMAX_L_CA as defined in subclause 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 
NOTE 3:
The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and shall be further adjusted to 
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Calculations done on this basis align with values derived in R4-140693 [3].

2.2
Handling of ACS Case 2
The following extract is taken from the current Rel-12 version of TS 36.101 [2], and three changes are made:
· The power of the wanted signal is called PW, same as for Case 1. 
· The wanted signal power is specified as “PW in Transmission Bandwidth Configuration, per CC” to remove the ambiguity of “Power per CC in Aggregated Transmission Bandwidth Configuration”  
· The wanted signal power per CC is specified as “x dBm + 10log(NRB /NRB_agg)”. This gives equal PSD for both CCs. The value x is chosen to give the same dBm value as currently for equal BW CCs. 
Table 7.5.1A-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	PW in Transmission Bandwidth Configuration, per CC
	dBm
	-50.5 + 10log(NRB /NRB_agg)
	-47.5 + 10log(NRB /NRB_agg)
	
	
	

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	5
	5
	
	
	

	FInterferer (offset)


	MHz
	2.5+ Foffset
/

-2.5- Foffset
	2.5+ Foffset
/

-2.5- Foffset
	
	
	

	NOTE 1:
The transmitter shall be set to 24dB below PCMAX_L or PCMAX_L_CA as defined in subclause 6.2.5A.

NOTE 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

NOTE 3:
5. The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and shall be further adjusted to 
[image: image2.wmf]ë

û

0075

.

0

015

.

0

0.5

0.015

F

interferer

+

+

MHz to be offset from the sub-carrier raster.


Along with giving equal spectral density, calculation shows that the power differences align with the values for ACS Case 1 derived in Table 2 of Broadcom R4-140693 [3], for CA Bandwidth Class C:
	Power difference

(Interferer – CC1) 
	CC1
	CC2
	Power difference

(Interferer – CC2) 

	29.5
	5
	20
	23.5

	26.5
	10
	15
	24.7

	27.3
	10
	20
	24.3

	25.5
	15
	15
	25.5

	26.2
	15
	20
	24.9

	25.5
	20
	20
	25.5


A similar formula has also been applied to CA Bandwidth Class B. R4-140693 [3] identifies some issues with the current values for CA Bandwidth Class B, so the actual numbers may change in future, but the principle should still hold.
3.
Handling of ACS intra-band non-contiguous
For the intra-band non-contiguous case, TS 36.101 [2] clause 7.5.1A contains the statement:

 “..The UE shall meet the requirements specified in subclause 7.5.1 for each component carrier while both downlink carriers are active. The interferer power is set to the larger value between those specified in subclause 7.5.1. The power level of the carrier other than the carrier that the interfering signal is located with respect to is increased so as to keep the ACS level specified in subclause 7.5.1”
For implementing the test correctly, this statement is very hard to understand without reference to the original discussion paper in R4-126963 [4]. Anritsu will provide clarification CRs at a future meeting, so that TS 36.101 defines the test conditions clearly and allows RAN5 to implement the test.
4.
Handling of Blocking and Rx Intermodulation
CA variants of In-band blocking, Out of band blocking, Narrow-band blocking, Spurious response and Wide band intermodulation:

· Specify wanted signal power as “PW in Transmission Bandwidth Configuration, per CC” to remove the ambiguity of “Power per CC in Aggregated Transmission Bandwidth Configuration”
5.
Way forward
At present it is not clear how the ACS test should be implemented for unequal DL CC RB allocations in Intra-band Contiguous CA. Some of the terminology should also be clarified consistently for other Rx tests.
To draft CRs for RAN4#71, Anritsu seeks approval from RAN4 RF on the following points:
a) Changes to Intra-band ACS Case 1 as shown in section 2.1 of this Tdoc 
b) Changes to Intra-band ACS Case 2 as shown in section 2.2 of this Tdoc
c) Changes to CA variants of In-band blocking, Out of band blocking, Narrow-band blocking, Spurious response and Wide band intermodulation as listed in section 4 of this Tdoc.
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