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1
Introduction
In this contribution we discuss possible ACS requirements for carrier aggregation and describe the setting of the wanted and interferer power levels the ACS test for carrier aggregation introduced in the CR [1], which is based on an update of the method proposed in [2]. The MSD concept is now removed and the test configuration is aligned with the reference sensitivity test for intra-band CA in TS 36.101. The general test methodology is in accordance with [3].

2
Tentative ACS requirement and interferer offsets
For Rel-8, the minimum requirement of the ACS is 27 dB for the 20 MHz channel bandwidth with its 1 MHz guard. For Rel-10 and CA Class C, the maximum aggregated bandwidth is 39.8 MHz also with a 1 MHz symmetric guard. For CA Bandwidth Class C, we propose a tentative ACS_CA for the aggregated carriers of
· 27 dB for the combinations 10+20 MHz and 20+10 MHz (1 MHz guard)

· TBD for 15 + 15 MHz (0.75 MHz guard) and 20+20 MHz (1 MHz guard)

including effects of cross-modulation. ACS_CA is defined as the 
· ratio of the adjacent channel interferer (ACI) and the total wanted aggregated signal. 
Both CC(s) are active in the test and the power spectral density of the wanted signal should be constant. 
The proposed offset for the wanted signal is a tentative 14 dB that must be sufficiently above the TX noise generated by one or two uplink CC depending on the UE capability. These values are included in the text proposal below.

First we consider the general expressions for the offsets (see copy of specification text below in Annex A) using the tentative 14 dB offset. The wanted signal level is specified with respect to the Starting with the wanted signal of the PCC, we have (calculations in dB)

PW,PCC = PREF,PCC + 14 = PREFSENS + 14,

with the notion PREF,PCC denoting PREF,c relevant for the PCC. The SCC should have the same received PSD:
PW,SCC = PREF,SCC + 14 = {PREFSENS + 10 log10(NRB,SCC/NRB,PCC)} + 14
where PREFSENS  is the reference sensitivity of the Primary CC according to Rel-8/9 operation. Rather than using the reference sensitivity for the SCC here, we use scaling with the transmission bandwidth configuration for it is not certain that the Rel-8/9 reference sensitivities for two unequal bandwidths always scale with the bandwidths (to keep the received PSD constant). This makes the specification more general.
The total aggregated wanted signal level is thus (with notation according to Annex A)
PREF,AGG = PREFSENS + 14 + 10 log10(1+ NRB,SCC/NRB,PCC).

When the interferer is located adjacent to the PCC the interferer level is (Case 1)
PINT = PREF,PCC + 12.5 + GINT = PREF,PCC + 12.5 + 10 log10(1+ NRB,SCC/NRB,PCC) + ACS_CA = PREF,AGG + ACS_CA        – 1.5

and attains the same value when located adjacent to the SCC:

PINT = PREF,SCC + 12.5 + GINT = PREF,SCC + 12.5 + 10 log10(1+ NRB,PCC/NRB,SCC) + ACS_CA = PREF,AGG + ACS_CA – 1.5

Hence the ratio if the ACI to the aggregated wanted signal is

PINT – PREF,AGG = ACS_CA – 1.5 dB

similar to the Rel-8/9 test, the factor -1.5 dB being the SNR needed for demodulation of each CC (the requirement is 95% of the maximum throughput on each CC) under AWGN conditions and without retransmissions.
Consider an example with aggregation of a 10 MHz PCC with a 20 MHz SCC in Band 1 or Band 40, see Figure 1. The reference sensitivity for the 10 MHz SCC is PREFSENS = -97 dBm. This implies that the wanted PCC level is -83 dBm and the 20 MHz SCC level -83 dBm + 3 dB = -80 dBm with the total aggregated wanted signal at -78 dBm.


[image: image1]
Figure 1: example with a 10+20 MHz combination for CA Bandwidth Class C.
To set the interferer frequency offset of the ACI when located adjacent to the PCC of bandwidth BWPCC = 10 MHz, one starts with

FInterferer = BWINT/2 + BWGB + 0.90BWPCC/2 = 7 + BWGB      [MHz]
since the guard band is BWGB = 1 MHz for the 10+20 MHz combination, and then adjusts this so that the ACI is offset from the 15 kHz sub-carrier raster: 
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according to Note 4 in the tables below (Annex A).
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Annex A
7.5.1A
Minimum requirements for intra-band carrier 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 requirements in Clause 7.5.1 apply.

For CA Bandwidth Class C, the following requirements apply. 

The UE shall fulfil the minimum requirement specified in Table 7.5.1A-1 for an adjacent channel interferer on either side of two active 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 Carrier Aggregation 
	Parameter
	Unit
	Transmission bandwidth configuration of Primary/Secondary CC

	
	
	
	
	
	50/100 RB

100/50 RB
	75/75 RB
	100/100 RB

	ACS_CA
	dB
	
	
	
	[27]
	TBD
	TBD

	
	
	
	
	
	
	
	


A downlink Secondary CC shall be configured at nominal channel spacing to the Primary CC with the Primary CC configured closest the uplink band. The uplink output power shall be set as specified in Table 7.5.1A-2 and Table 7.5.1A-3 with the uplink configuration according to Table 7.3.1A-1 for the applicable CA Band. For UE(s) supporting one uplink, the uplink configuration of the Primary CC shall be in accordance with Table 7.3.2. 

The throughput on each CC shall be ≥ 95% of the maximum throughput of the respective reference measurement channel 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 Primary CC,

-
the interferer configured adjacent to the Secondary 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 component carrier c and the interferer power set relative to the following reference (Table 7.5.1A-2 and Table 7.5.1A-3)
PREF;c = PREFSENS + 10 log10(NRB,c/NRB,PCC)
applied to both the UE antenna ports with 

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

· NRB,c the transmission bandwidth configuration of component carrier c (Primary or Secondary) and NRB,PCC the transmission bandwidth configuration of the Primary CC.

Note: the wanted power spectral density is equal on both CC.

The interferer power offset GINT is defined by

-
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 with the interferer configured adjacent to the Secondary CC,

where ACS_CA is the adjacent channel selectivity for the particular combination of Primary/Secondary CC as specified in Table 7.5.1A-1 and NRB,SCC  the transmission bandwidth configuration of the Secondary CC.

Table 7.5.1A-2: Test parameters for Adjacent Channel Selectivity, Case 1
	Parameter
	 Unit
	Transmission bandwidth configuration of Primary or Secondary CC

	
	
	
	
	
	50 RB
	75 RB
	100 RB

	 Wanted signal mean power per CC
	 dBm
	PREF,c + [14 dB]

	Pinterferer
	dBm
	
	
	
	PREF,c + [12.5 dB] + GINT
	PREF,c + [12.5 dB] + GINT
	PREF,c + [12.5 dB] + GINT

	BWinterferer
	MHz
	
	
	
	5
	5
	5

	Finterferer (offset)
	MHz
	
	
	
	BWGB + 7 (Note 4)
	BWGB + 9.25 (Note 4)
	BWGB + 11.5 (Note 4)

	Note 1:
The transmitter shall be set 4 dB below 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/A5.2.1 and set-up according to Annex C.3 
Note 3:
The interferer level is set using the reference power PREF,c of the adjacent CC

Note 4:
The interferer frequency offset is relative to the adjacent CC and shall be further adjusted to 
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Table 7.5.1A-3: Test parameters for Adjacent Channel Selectivity, Case 2
	Parameter
	 Unit
	Transmission bandwidth configuration of Primary or Secondary CC

	
	
	
	
	
	50 RB
	75 RB
	100 RB

	Wanted signal mean power per CC
	dBm
	
	
	
	[-23.5] - GINT
	[-23.5] - GINT
	[-23.5] - GINT

	Pinterferer
	dBm
	[-25]

	BWinterferer
	MHz
	
	
	
	5
	5
	5

	Finterferer (offset)
	MHz
	
	
	
	BWGB + 7 (Note 3)
	BWGB + 9.25 (Note 3)
	BWGB + 11.5 (Note 3)

	Note 1:
The transmitter shall be set 24 dB below 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/A5.2.1 and set-up according to Annex C.3 
Note 3:
The interferer frequency offset is relative to the adjacent CC and shall be further adjusted to 
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