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1.
Introduction

The current version of TS 36.101 [1] specifies the ACS Receiver measurement for intra-band contiguous CA, including power levels for the wanted downlink signal. However applying the specification to intra-band contiguous CA with unequal DL CC RB allocations, such as the 20MHz+10MHz configuration of CA_40C, gives CCs with different spectral density for Case 2. In Anritsu's understanding the intended test condition is equal spectral density.
The aim of this discussion paper is to understand the intended Test condition, so that RAN5 can implement the CA ACS test correctly. It may also lead to further CRs to clarify the requirements in TS 36.101. 
2.
Current definition in TS 36.101
The following extract is taken from the current Rel-12 version of TS 36.101 [1]:
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

	Power per CC in Aggregated Transmission Bandwidth Configuration
	
	REFSENS + 14 dB
	REFSENS + 14 dB
	
	
	

	PInterferer
	dBm
	Aggregated power + 25.5 dB
	Aggregated power + 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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MHz to be offset from the sub-carrier raster.


Table 7.5.1A-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in Aggregated Transmission Bandwidth Configuration
	dBm
	-53.5
	-50.5
	
	
	

	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.


For the wanted signal, take “per CC in Aggregated Transmission Bandwidth Configuration”, to mean that the value of -50.5dBm is the power over NRB in each (fully allocated) CC. Call this Interpretation 1.

The resulting Case 2 would be (example is 20MHz+10MHz configuration of CA_40C, Rel-10 onwards):
· Spectral density of PCC = (-50.5 + 10Log(15kHz/18MHz) = -81.3dBm/15kHz
· Spectral density of SCC = (-50.5 + 10Log(15kHz/9MHz) = -78.3dBm/15kHz
· Spectral density of Interferer = (-25 + 10Log(15kHz/4.5MHz) = -49.8dBm/15kHz

[image: image3.png]dBm/15kHz

Frequency




In Anritsu's current understanding the intended test condition is equal spectral density (we deduce this from CA ACS Case 1, where each wanted CC is specified as “REFSENS + 14 dB”. REFSENS is expressed in the Channel bandwidth, and apart from low Channel BW exceptions, is based on constant spectral density).
It could be that the intention of “per CC in Aggregated Transmission Bandwidth Configuration” is that the power is expressed in NRB_agg (the definition of Aggregated Transmission Bandwidth Configuration). For reference, call this Interpretation 2. If so, the -50.5dBm would need to be split between the CCs, for example using a formula like R4-140100 [2] such as “Power in CC = (-50.5dBm + 10log(NRB /NRB_agg))”.

We note that in ACS Case 1, PInterferer is derived from the aggregated power of the wanted signals. In ACS Case 2, where the starting point is PInterferer at the maximum input level of -25dBm, this may suggest that wanted signal power would refer to the aggregated power. If so, the way of splitting power between unequal BW CCs would need to be defined. 

Regarding Interpretation 1 and Interpretation 2, we observe that it is quite confusing to have “per CC” and “in Aggregated Transmission Bandwidth Configuration” in the same sentence when talking about power.
Whether either of these interpretations is correct also depends on how the actual ACS requirement is applied (such as “24dB” for CA Bandwidth Class C, as per turquoise highlight in Table 7.5.1A-1). For example, is this figure applied between the Interferer and the nearest CC, or between the Interferer and the aggregated power, and how are different bandwidths between the interferer and the wanted signal handled? 
3.
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. We note also the increased number of configurations in Rel-12, for example those listed for CA_27B.
To understand the intended Test condition, Anritsu seeks guidance from RAN4 RF on:
a) For intra-band contiguous CA with unequal DL CC RB allocations, is the intended test condition for ACS Case 2 equal spectral density on each wanted CC?

b) For the wanted signal Power per CC, is Interpretation 1 or Interpretation 2 correct?

c) For intra-band contiguous CA with unequal DL CC RB allocations, confirmation that the same interferer power should be applied for both positive and negative values of Finterferer (offset). 
We appreciate that some of the issues, such as how the ACS requirement is applied when there are different bandwidths between the interferer and the wanted signal, occur in Rel-8 and the method of handling may already be documented. 
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