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1. Introduction

The content of WF [1] about new NR-U intra-band BW classes of intra-band contiguous CA(CCA) is shown below and was approved. The new NR-U BW classes of M, N and O for intra-band CCA are captured as table in [2]. The NR-U BW classes of M, N and O are used for dealing CCA LBT failure and coexistence with other interferer in the unlicensed bands. In [2], the NR-U BW class table still need further notation for avoiding ambiguity.  Thus, the notations and proposals in the contribution are provided to fully capture the definition in [1] and further analysis is provided for NR-U CCA with LBT failure for BW class M, N and O.

1. Discussion 
The content in [1] about new NR-U intra-band BW classes of intra-band contiguous CA(CCA) is shown as follows. The NR-U BW class for intra-band CCA in [2] is shown in Table 1 below.
	· Define three new NR CA bandwidth classes to allow intra-band contiguous CA for NR-U 
in multiples of 20 MHz and wider bandwidths
· class “M”: 50 MHz  ≤ BWChannel_CA ≤ 180 MHz, number of contiguous CC = 3
· The lower limit also covers one 10 MHz channel bandwidth (10 + 20 + 20 MHz to cover 50 MHz allocation)
· class “N”: 80 MHz ≤ BWChannel_CA ≤ 240 MHz, number of contiguous CC = 4
· class “O”: 100 MHz ≤ BWChannel_CA ≤ 300 MHz, number of contiguous CC = 5
· Upper limits defined as multiples of the 60 MHz channel bandwidth
· 2 CC covered by the existing CA BW class B and C 
· The classes M, N and O only applies to NR-U operation
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Figure 1

Table 1: NR CA bandwidth classes
	NR CA bandwidth 
class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback 
group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 3

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 3

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1, 3

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	1

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	M3
	50 MHz < BWChannel_CA ≤ [180] MHz
	3
	3

	N3
	80 MHz < BWChannel_CA ≤ [240] MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group
NOTE 3:   This bandwidth class is only applicable to bands identified for use with shared spectrum channel access in Table 5.2-1.



As shown in scenario 3 of figure 1, CBW of 80MHz is not used for NR-U BW class M, N and O.
Equations bellow are provided to clealy discribe the NR-U BW class configuration of M, N and O.
Note 1 : 
x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O
for BW class N
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M
x1~x4 ≥0

Proposal 1: Equations of Note 1 should be added in table of NR-U CA BW classes.   

In RAN4#95e-bis meeting, the concern below was raised 
“Unlike NR licensed bands, NR-U spectrum are shared by different service providers and need to coexist with WiFi. Therefore, wide-band operation cannot always be ensured due to LBT failure in certain sub-channel which could cause the reception issue for the entire wide-band channel due to unfiltered interferer within the wide-band channel. ” 
Therefore, new BW classes M, N and O of intra-band contiguous CA(CCA) were used for NR-U and should cover aggregation of 10 MHz, 20 MHz, 40 MHz and 60 MHz bandwidths for emphasizing LBT failure issue.
On top of that, the definition of intra-band CCA with LBT failure shall be further considered and clarified. Therefore, in the contribution, further consideration and clarification are provided below for reference. 
As shown in figure 2 and 3, the claimed aggregated BW for CCA with or without LBT failure is the same. But the actual aggregated BWs of desired signal are different. 
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Figure 2

Thus, the additional clarification for NR-U BW class of intra-band CCA under LBT failure is as follows. 
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Figure 3

In figure 3, without LBT failure, the scenario 1 and 2 belong to the BW-class N and have the same maximum 4 carriers(CC). When LBT failure happens, the scenario 1 and 2 also have the same maximum 3 carriers. It means that number of CC ≤ 3 is for BW-class N with LBT failure.
It is emphasized here that BW-class N with BW=4*20MHz changes to aggregated BW(≤3*20MHz) with LBT failure and can only have maximum 3 carriers. And scenario 3 under LBT failure with maximum CC=4 in figure 3 does not fit the mentioned usage in scenario 1. Therefore, only scenario 1 and 2 are suggested for usage.  
Here, notation for emphasizing relationship between NR-U BW class and its’ CC number under LBT failure are listed below for clarification. 
Note 2
x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O with LBT failure 
 for BW class N with LBT failure
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M with LBT failure
The additional notation for table of NR-U intra-band CCA with LBT failure is proposed. 

Proposal 2: As for NR-U CCA BW classes M, N and O with LBT failure, to add the equations of Note 2 in NR-U BW class table.

As for NR-U CCA configuration with LBT failure, it is important to consider in-channel interferer implication before discussing UE RF requirements.   
When the information of NR-U intra-band CCA and its’ BW class is decoded by UE RX, the filters configuration of RF and BB is settled.
Once the interferer causes LBT failure in one 20MHz block of intra-band CCA and results in quasi NCCA operation as shown in figure 3, rejection capability for in-channel interferer cannot be the same as the out-of-channel rejection capability of intra-band CCA without LBT failure.

Therefore, based on the observation, RAN4 needs to think whether RF requirements are needed. 
Proposal 3: RAN4 needs to think whether RF requirements are needed about NR-U CCA with LBT failure due to in-channel interferer.

If requirements are needed, 2 proposals below are provided for NR-U CCA with LBT failure due to in-channel interferer.

Proposal 4: if RF requirements are needed, in-channel ACS level of NR-U intra-band CCA with LBT failure shall be different and relaxed with respect to ACS level of intra-band CCA without LBT failure.

Proposal 5: If RF requirements are needed, when interferer is in intra-band CCA guard band, the additional margin for sensitivity degradation is needed with respect to intra-band CCA without in-channel interferer but with adjacent out-of-channel ACS1 interferer.

1. Conclusion 
In the contribution, the proposals below are for further clarification of NR-U BW Class requirements without and with LBT failure.
Proposal 1: Equations of Note 1 should be added in table of NR-U CA BW classes.   
Note 1 : 
x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O
for BW class N
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M
x1~x4 ≥0

Proposal 2: As for NR-U CCA BW classes M, N and O with LBT failure, to add the equations of Note 2 in NR-U BW class table.


Note 2 : 
x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O with LBT failure 
 for BW class N with LBT failure
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M with LBT failure

The additional notation for NR-U intra-band CCA with LBT failure is proposed. 

Proposal 4: if RF requirements are needed, in-channel ACS level of NR-U intra-band CCA with LBT failure shall be different and relaxed with respect to ACS level of intra-band CCA without LBT failure.

Proposal 5: If RF requirements are needed, when interferer is in intra-band CCA guard band, the additional margin for sensitivity degradation is needed with respect to intra-band CCA without in-channel interferer but with adjacent out-of-channel ACS1 interferer.
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1. Text Proposal
[bookmark: _Toc27126][bookmark: _Toc15221][bookmark: _Toc31195][bookmark: _Toc13133164][bookmark: _Toc9607653]
<Start of Text Proposal>
[bookmark: _Toc21344205][bookmark: _Toc29801689][bookmark: _Toc29802113][bookmark: _Toc29802738][bookmark: _Toc13133167][bookmark: _Toc13579][bookmark: _Toc9607656][bookmark: _Toc15442][bookmark: _Toc29681]5.3A.5	UE channel bandwidth per operating band for CA
The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations.
For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set, a UE can indicate support of several bandwidth combination sets per carrier aggregation configuration. For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.
For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class.

Table 5.3A.5-1: NR CA bandwidth classes
	NR CA bandwidth 
class
	Aggregated channel bandwidth
	Number of 
contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 3

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 3

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1, 3

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	1

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	M3
	50 MHz < BWChannel_CA ≤ [180] MHz
	3
	3

	N3
	80 MHz < BWChannel_CA ≤ [240] MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group
[bookmark: _GoBack]NOTE 3:   This bandwidth class is only applicable to bands identified for use with shared spectrum channel access in Table 5.2-1.
NOTE 4:   x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O
for BW class N
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M
x1~x4 ≥0
NOTE 5:   x1*20MHz + x2*40MHz + x3*60MHz
 for BW class O with LBT failure 
 for BW class N with LBT failure
x1*10MHz + x2*20MHz + x3*40MHz + x4*60MHz
 for BW class M with LBT failure






<End of Text Proposal>
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