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1. Introduction

The requirements of ACS and In-band blocking for intra-band non-contiguous CA have been discussed the last meeting but without reaching any consensus among companies. The main issue is whether a relaxation of these requirements is needed. This contributions provides a proposal in order to find a compromise for the definition of the ACS and IBB for intra-band non-contiguous CA. 
2. Discussion
The WF [1] proposed to have a relaxation of the ACS and IBB requirement for intra-band non-contiguous CA considering a possible relaxation between 0 and 8 dB for the ACS requirement and between 6.5 and 14.5 dB for IBB regarding single carrier. The study of the relaxation considers the assumption of having both requirement at the same level for intra-band non-contiguous CA. However, no consensus has been reach among companies regarding a potential relaxation for both requirements. Therefore in this contribution we aim to find a compromise based on [2] for the definition of the ACS and IBB for intra-band non-contiguous CA. 

2.1 Background

ACS and In-Band Blocking requirements for intra-band non-contiguous CA for FR2 
· RAN4#AH1801 and RAN4#86 – Previous Proposals
1. Proposal for ACS/IBB for intra-band non-contiguous CA [3] and [4] to relax ACS in 8 dB regarding ACS SC and IBB in 14.5 regarding IBB SC. The relaxations take into account that ACS and IBB are in the same power level. The proposed numbers are based on the absence of this channel filter. The implementations lacks of the benefit of an additional suppression to attenuate the in-band interferers between allocated sub-blocks, the relaxation is proposed in accordance to the loss of the filter attenuation.
2. Proposal for ACS/IBB for intra-band non-contiguous CA [2] proposed to refer the blocker power level to the narrower bandwidth CC REFSENS while keeping the same selectivity ratio for the definition of the requirement. 

3. Proposal for ACS intra-band non-contiguous CA to maintain the same value as in ACS SC and for IBB intra-band non-contiguous CA was relax on 6.5 dB regarding IBB in order to have ACS and IBB intra-band non-contiguous CA at the same power level [5]

· TS 38.101-2 current agreements [6]
For ACS minimum requirement for channel bandwidth from 50 MHz up to 400 MHz in Table 7.5-2, Case 1
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS + 35.5 dB

	PInterferer for band n260
	dBm
	REFSENS + 34.5 dB


 For in-band blocking minimum requirement for channel bandwidth from 50 MHz up to 400 MHz in Table 7.6.2-1 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS + 42 dB

	PInterferer for band n260
	dBm
	REFSENS + 41 dB


For in-band blocking minimum requirements for intra-band non-contiguous CA 50 MHz up to 400 MHz in Table 7.6.1.1A-2 
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS + [35.5] dB

	PInterferer for band n260
	dBm
	REFSENS + [34.5] dB


2.2 ACS and In-band Blocking intra-band non-contiguous CA requirements
Based on proposal [2] the following table provides the different scenarios in order to have an overview of the possible relaxation depending on CCs combination. The example combines a 50 MHz component carrier with a second component carrier from 50 MHz up to 400 MHz. 
	CC1 BW
	CC2 BW
	Relative Power Ratio

	50 MHz
	50 MHz
	0 dB

	50 MHz
	100 MHz
	3 dB

	50 MHz
	200 MHz
	6 dB

	50 MHz
	400 MHz
	9 dB


The power spectral density remains the same, however the relative power ratio for the intra-band non-contiguous CA will vary depending on the CC bandwidths. The most noticeable case is when considering two CCs with 50 MHz and 400 MHz. The bandwidth for CC2 is 8 times the bandwidth of CC1 and if we consider the CC2 for the definition of the requirement the relative power ratio will have a difference of 9 dB. The third order leakage in case of the definition for wider bandwidth causes more issue than for the narrower CC due to the higher power level [6].
It can be noted that for the symmetrical CC cases (e.g. 50 MHz and 50 MHz, 100 MHz and 100 MHz, 200 MHz and 200 MHz, 400 MHz and 400 MHz) the relative power ratio is 0 dB, therefore for these cases no relaxation will be introduced. The table shows that the potential definition of the power level to be equal to the narrower bandwidth CC can have a possible relaxation to the current ACS level with a range between 0 dB and 9 dB depending on the case.
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Figure 1: Power interferer level comparison for component carriers CC1 50 MHz and CC2 100 MHz
Figure 1 gives an example of two component carriers CC1 BW of 50 MHz and CC2 BW of 100 MHz. The example considers the REFSENS levels from [6]. It can be seen that the power level for 100 MHz ACS and IBB is -53.6 and that the power level for 50 MHz ACS and IBB is -56.6. Therefore, the requirement defined based on the wider CC will be tighter than if the requirement is defined based on the narrower CC.

Observation 1: The wider the component carrier bandwidth, the higher the third order leakage impact to the system.

Since we consider the definition of the power level of ACS for intra-band non-contiguous CA to be equal the narrower component carrier, the requirement must be modified accordingly as proposed in [4]. Note that CCi = min [CC1 BW, CC2 BW].
	Power in Transmission Bandwidth Configuration
	dBm
	CCi REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	CCi REFSENS + 35.5 dB

	PInterferer for band n260
	dBm
	CCi REFSENS + 34.5 dB


We assume that ACS and IBB level to be the same. The power level for IBB intra-band non-contiguous CA should be as well equal the narrower component carrier. Note that CCi = min [CC1 BW, CC2 BW]. 
	Power in Transmission Bandwidth Configuration
	dBm
	CCi REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	CCi REFSENS + [35.5] dB

	PInterferer for band n260
	dBm
	CCi REFSENS + [34.5] dB


Observation 2: The ACS/IBB for intra-band non-contiguous CA must be modified accordingly.

3. Conclusions
In this contribution we have discussed the ACS and IBB requirement for intra-band non-contiguous CA. In summary, we have made the following observations: 

Observation 1: The wider the component carrier bandwidth, the higher the third order leakage impact to the system
Observation 2: The ACS/IBB for intra-band non-contiguous CA must be modified accordingly.
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