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Introduction

The NR-U UE ACS and in-band blocking (IBB) requirements for single carrier have generally been agreed in last RAN4 e-meeting [1]. However, the requirements for intra-band contiguous CA still remained open as there were different views on how the interferer/blocker bandwidth and the scaling of ACS requirements as well as the IBB wanted signal power relative to the aggregated channel bandwidth shall be defined. In this contribution, we intend to provide further technical justifications to support also fixing the ACS and IBB interferer/blocker bandwidth at 20 MHz for CA and scaling the ACS requirements as well as the IBB wanted signal power based on the exact aggregated channel bandwidth instead of the maximum aggregated channel bandwidth for each power class.         
                
Discussion

In last RAN4 e-meeting, the NR-U UE ACS and IBB requirements for intra-band contiguous CA remained unsettled despite their single carrier requirements have generally been agreed [1]. The two main aspects for CA requirements which could not be agreed upon are,
· Interferer/blocker bandwidth
· How the scaling of ACS requirements and IBB wanted signal power relative to the aggregated channel bandwidth shall be defined.

For single carrier ACS and IBB requirements, it was agreed that the interferer/blocker bandwidth is fixed at 20 MHz. However, there were two proposals for CA as below,

Option 1: Fixed at 20 MHz for all CA bandwidth classes [2, 3]
Option 2: Use minimum carrier bandwidth for each CA bandwidth class [4]

If based on the proposed CA configurations as approved in last RAN4 e-meeting [5], the comparison of the above two proposals for ACS and IBB interferer/blocker bandwidth can be summarized in the following table.

	 
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	MAX (MHz)
	BCS
	Option 1
	Option 2

	CA_n46B
	20, 40, 60
	20, 40
	 
	 
	 
	100
	 
	20 MHz
	20 MHz

	CA_n46C
	60, 80
	60, 80
	 
	 
	 
	160
	 
	20 MHz
	60 MHz

	CA_n46D
	60, 80
	80
	80
	 
	 
	240
	 
	20 MHz
	60 MHz

	CA_n46E
	80
	80
	80
	80
	 
	320
	 
	20 MHz
	80 MHz

	CA_n46G
	40, 60
	40
	40
	 
	 
	140
	 
	20 MHz
	40 MHz

	CA_n46H
	40, 80
	40
	40
	40
	 
	200
	 
	20 MHz
	40 MHz

	CA_n46I
	60
	40
	40
	40
	40
	220
	 
	20 MHz
	40 MHz



Table 2-1 Comparison of interferer/blocker BW for CA between the two options  
While it is unsure the advantage of Option 2 over Option 1, it does pose a few concerns as below,

· There is no specific rule or pattern on how the interferer/blocker BW is specified. Without explicit clarification in the specifications, it would not be straightforward to comprehend the requirements.

· When a new BCS with different minimum channel BW for the same BW class is introduced, it is not clear whether new requirements with different interferer/blocker BW would need to be defined for the same BW class.

· Interferer/blocker bandwidth wider than 20 MHz has less chance to be encountered in real field as compared to 20 MHz, especially for 60MHz interferer/blocker BW when taking into account the coexistence with WiFi system.

On the other hand, fixing interferer/blocker BW at 20 MHz is more justifiable based on the following reasons,

· Consistent with single carrier requirements 

· Aligned with LAA/eLAA ACS and IBB requirements

· Same principle as in LTE

· 20MHz interferer/blocker BW has higher probability to be encountered in the real field when taking into account the coexistence with WiFi system.

· Specification is simple and cleaner for both ACS and IBB requirements.

Based on the above assessment, it is proposed to define ACS and IBB requirements for CA with interferer/blocker BW fixed at 20 MHz.

Proposal 1: The interferer/blocker BW for NR-U UE ACS and IBB requirements is fixed at 20 MHz for both single carrier and all CA BW classes.     

For scaling of ACS requirements and IBB wanted signal power against aggregated channel BW, there were two proposals in last RAN4 e-meeting,

Option 1: Scaled with the maximum aggregated channel BW for each CA BW class [6].
[bookmark: _GoBack]Option 2: Scaled with the exact aggregated channel BW for each CA configuration which can be represented by a simple formula [2].

While Option 1 is based on what has been specified for NR and LTE, it does pose a few concerns as below,

· Which maximum aggregated channel BW should be used, the upper limit in the CA BW classes table (200 MHz for CA_n46C), or the one in real CA configuration (160 MHz for CA_n46C)? The problem with the upper limit in the CA BW classes table is that the number may never be realized in NR-U CA configurations. On the other hand, using maximum aggregated channel BW in real CA configuration would render the requirements becoming less easy to comprehend.

· The requirements in some cases would not be consistent with that of single carrier. For example, for CA_n46B with (20MHz +20MHz) configuration, the requirements would scale with 100 MHz for CA, which however is scaled with 40 MHz for single carrier for the same total BW.

Option 2 on the other hand is consistent with single carrier requirements and would not create confusion for different CA configurations or BCS in any CA BW classes.

Based on the assessment, we propose to scale the ACS requirements and IBB wanted signal power according to the exact aggregated channel BW using 20 MHz as reference. The proposed requirements for ACS and IBB are illustrated in the following tables.

	
	
	n46 CA bandwidth class

	Rx Parameter
	Units
	B
	C
	D
	E
	G
	H
	I

	ACS
	dB
	27 – 10log10(BWChannel_CA/20)



Table 2-2 Proposed NR-U n46 ACS requirements for CA
             
	RX parameter
	Units
	n46 CA bandwidth class

	
	
	B
	C
	D
	E
	G
	H
	I

	Power in transmission bandwidth configuration, per CC
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	9 + 10log(BWChannel,c/20)

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	50

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1
NOTE 3:	BWChannel,c is the channel bandwidth of component carrier c, expressed in MHz.


   
Table 2-3 Proposed NR-U n46 IBB parameters for CA
  
Proposal 2: NR-U ACS requirements and IBB wanted signal power for CA are scaled with the exact aggregated channel BW.

Conclusion

In this contribution, we provide technical justifications to support fixing the ACS and IBB interferer/blocker bandwidth at 20 MHz for CA and scaling the ACS requirements as well as the IBB wanted signal power based on the exact aggregated channel bandwidth.       
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