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1. Introduction

In RAN4#86 meeting was agreed to define ACS and in-band blocking requirements for 2DL/1UL intra-band contiguous CA. It has been agreed that the jammer BW used for ACS/IBB should be the aggregated BW of the two component carriers, which complies with previous agreement regarding the interferer bandwidth for single carrier. However, during last meeting a concern was raised of ACI power level to be potentially higher than the power of IBB. In this contribution we provide our view for the ACS and IBB requirements.
2. Discussion
The WF [1] proposed to include the definition of the UE RF requirements for 2DL/1UL intra-band contiguous NR CA in FR1. It has been agreed that the jammer BW used for ACS/IBB should be the aggregated BW of the two component carriers. However a concern about the ACI power level was raised, which could have consequences if this is higher than the power of IBB. 
Background

WF on UE requirements for intra-band contiguous CA [1]
· Note that power of IBB is set as tentative because power of ACI could be higher than that of IBB in current specification though ACI is closer to wanted signal. Therefore, power of IBB should be further discussed and changed if needed. (this issue already exists in single-carrier as well)
2DL/1UL intra-band contiguous NR CA ACS, IBB for NR bands in Sub 6 [2]

Agreement: For intra-band contiguous CA, the jammer BW used for ACS/IBB should be the aggregated BW of CCs.
Intra band contiguous CA definition in TS 38.101-1 [3] 
	RX parameter
	Units
	Channel bandwidth

	
	
	110
MHz
	120 MHz
	130 MHz
	140 MHz
	150
 MHz
	160 MHz
	180 MHz
	200 
MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 14 dB

	Pinterferer
	dBm
	REFSENS + [45.5] dB

	BWinterferer
	MHz
	110
	120
	130
	140
	150
	160
	180
	200

	Finterferer (offset)
	MHz
	110
/
-110
	120
/
-120
	130
/
-130
	140
/
-140
	150
/
-150
	160
/
-160
	180
/
-180
	200
/
-200

	NOTE 1:
The transmitter shall be set to 4dB below […].

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
[image: image1.wmf]é

ù

(

)

SCS

SCS

F

5

.

0

/

interferer

+

MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3:
The interferer consists of the RMC specified in […]


ACS and In-band Blocking intra-band contiguous CA requirements
In last meeting WF [1] a concern was raised about the power level of ACI to be higher than the power of IBB for the intra-band contiguous CA cases. The Figure 1 shows the values ACS and IBB interferer power level, as well as the agreement that the jammer BW used for ACS/IBB should be the aggregated BW of CCs.
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The NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA have an aggregated bandwidth from 110 MHz up to 200 MHz. The REFSENS in [4] for n77, n78, n79 is -85.6/-85.7 dBm for 100 MHz. It can be assumed that for bandwidths from 110 MHz to 200 MHz the REFSENS values will be higher than -85.6/-85.7 dBm as in the case of 100 MHz. If we consider a 10*log( ) extrapolation, the REFSENS for 200 MHz would be around -82.6/-82.7 dBm. 

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	40 MHz
(dBm)
	50 MHz
(dBm)
	60 MHz
(dBm)
	80 MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n77
	15
	
	-95.8
	-94.0
	-92.7
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	-
	-96.5
	-94.4
	-93.1
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n78
	15
	
	-95.8
	-94.0
	-92.7
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	
	-96.5
	-94.4
	-93.1
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n79
	15
	
	
	
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	
	
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	NOTE 1: Four Rx antenna ports shall be the baseline for this operating band

NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


The current assumption for the interferer power level for ACS is REFSENS + [45.5], thus the power level considering the aggregated bandwidth between 110 MHz and 200 MHz may vary between -39.5 and -37.1 dBm. This will make the interferer power level higher than the power level of the IBB which is currently defined as -56 dBm.

Observation 1: The interferer power level for ACS is higher than the IBB power level between aggregated bandwidth 110 MHz and 200 MHz.
Due to the higher power level of ACI than the power level of IBB, the ACS level should be modified accordingly. In order to have the ACS and IBB at least at the same level for the intra-band contiguous CA cases, the ACS power level should be modified around 16 dB. The equation of REFSENS + [45 dB] will have to be adjust to REFSENS + [29 dB]. 
Proposal 1: To avoid having the ACS interferer power level higher than the IBB interferer power level, the ACS interferer power level of REFSENS + [45 dB] must be modified:

· Option 1: The power level should be modified to REFSENS + 29 dB

· Option 2: The corresponding value should be agreed in RAN4#87 meeting.

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

Observation 1: The interferer power level for ACS is higher than the IBB power level between aggregated bandwidth 110 MHz and 200 MHz.
Proposal 1: To avoid having the ACS interferer power level higher than the IBB interferer power level, the ACS interferer power level of REFSENS + [45 dB] must be modified:

· Option 1: The power level should be modified to REFSENS + 29 dB

· Option 2: The corresponding value should be agreed in RAN4#87 meeting.
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