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1. Introduction

In RAN #91-e meeting, the revised WID [1] approved to introduce new FR2 CA BW classes and related Rx requirement to support of contiguous downlink aggregated channel BW up to 1600 MHz.

In RAN4 99-e meeting, it was approved to introduce new aggregated channel BW up to 1600 MHz into fallback group 2 (FBG2) (200 MHz) and fallback group 1 (FBG1) (400 MHz) in the WF [2].
In RAN4 100-e meeting, the WF [3] was approved as below


[image: image1]
In the above WF, new FR2 fallback group FBG3+2 containing MA, MD, ME and MF are agreed to introduce in R17, how to introduce it into Spec and the how to handle the fallback behaviour need further discuss in this meeting.
2.  Discussion
2.1 How to introduce FBG 3+2 into Spec

There are two alternatives to introduce FBG 3+2 into Spec 38.101-2:

Alt 1: introduce FBG 3+2 into Table 5.3A.4-1 directly as below table 1
Table 1: CA bandwidth classes

	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4

	B
	400 MHz < BWChannel_CA ≤ 800 MHz
	2
	1

	C
	800 MHz < BWChannel_CA ≤ 1200 MHz
	3
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	


	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	MA
	800 MHz < BWChannel_CA ≤ 1000 MHz
	9
	3+2

	MD
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	10
	

	ME
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	11
	

	MF
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	12
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	4
	

	NOTE 1:
Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.

NOTE 2:
It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.


Alt 2: introduce FBG 3+2 into clause 5.3A.4 by creating a new table for CA BW classes for mixing FBGs as table 2
Table 2: CA bandwidth classes for mixing FBGs

	NR CA bandwidth class
	Number of

contiguous CC
	Fallback group

	
	FBG3
	FBG2
	

	MA
	8
	1
	3+2

	MD
	8
	2
	

	ME
	8
	3
	

	MF
	8
	4
	


Actually, the new fallback group 3+2 is just combining the exist fallback group 3 and 2, and the new bandwidth class MA, MD, ME and MF have only one aggregated channel bandwidth, separately, i.e., the aggregated channel bandwidth of MA is 1000MHz, it’s unnecessary to denote the aggregated channel bandwidth using 800 MHz < BWChannel_CA ≤ 1000 MHz. In addition, Table 5.3A.4-1 will become larger and larger when other new CA bandwidth classes for mixing FBGs are requested endlessly. And the fallback behaviour between CA bandwidth classes for mixing FBGs and general FBGs will have some differences, splitting them into different tables can facilitate to note the fallback behaviour between CA bandwidth classes for mixing FBGs.
Instead, Alt 2 does not only simplify Table 5.3A.4-1 but also facilitate to introduce other new CA bandwidth classes for mixing FBGs. For example, if there are new request for fallback group 3+1, the new table can be updated as table 3:

Table 3: CA bandwidth classes for mixing FBGs
	NR CA bandwidth class
	Number of

contiguous CC
	Fallback group

	
	FBG3
	FBG2
	FBG1
	

	MA
	8
	1
	1
	3+2, 3+1

	MD
	8
	2
	-
	3+2

	ME
	8
	3
	-
	

	MF
	8
	4
	-
	

	MB
	8
	-
	2
	3+1

	MC
	8
	-
	3
	


And this method has been applied by intra-band contiguous EN-DC bandwidth classes. 

Therefore, considering the convenience and simplicity of the Spec, it’s more reasonable to apply Alt 2 to introduce FBG 3+2 into Spec 38.101-2. 
Proposal 1: introduce FBG 3+2 into clause 5.3A.4 by creating a new table for CA BW classes for mixing FBGs as table 2:
Table 2: CA bandwidth classes for mixing FBGs

	NR CA bandwidth class
	Number of

contiguous CC
	Fallback group

	
	FBG3
	FBG2
	

	MA
	8
	1
	3+2

	MD
	8
	2
	

	ME
	8
	3
	

	MF
	8
	4
	


2.2 Fallback behaviour
In the last meeting discussion, the common understanding of the fallback behaviour of the new CA bandwidth classes for mixing FBGs is that the valid fallback sequence is 8x100+4x200 (  8x100+3x200 ( 8x100+2x200 (8x100+1x200 ( 8x100 ( 7/6/… x100.

The fallback sequence of MF(8x100+4x200) (  ME(8x100+3x200) ( MD(8x100+2x200) (MA(8x100+1x200) belongs to the same fallback group, therefore, it has been restricted by the first sentence in note 2 of Table 5.3A.4-1 (it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group). 
The fallback sequence of MA(8x100+1x200) ( M(8x100) is to fallback between different fallback groups, but considering the backward compatibility, the fallback mode from MA to M should be mandatory. It is in conflict with the second sentence in note 2 of Table 5.3A.4-1(It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group). Therefore, it’s necessary to indicate that the CA bandwidth class MA/MD/ME/MF fallback to M should be mandatory.
In addition, the fallback sequence of MF/ME/MD/MA( LF/LE/LD/LA(KF/KE/KD/KA, …, are not allowed. Since MF/ME/MD/MA, LF/LE/LD/LA, KF/KE/KD/KA,…, all belong to the same fallback group 3+2,  it’s necessary to indicate that the UE shall not be configured with a combination that simultaneously consists of a lower-order CA bandwidth class from each fallback group.
Proposal 2: introducing a note in table 2 contains
NOTE: It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is mandatory for a UE supporting CA bandwidth class MA/MD/ME/MF to be able to fallback to CA bandwidth class M. The UE shall not be configured with a combination that simultaneously consists of a lower-order CA bandwidth class from each fallback group. The aggregated channel bandwidth shall be not larger than 1600 MHz.
3. Conclusion

This contribution further discussed how to introduce new FBG 3+2 and related fallback behaviour, and proposed:

Proposal 1: introduce FBG 3+2 into clause 5.3A.4 by creating a new table for CA BW classes for mixing FBGs as table 2:
Table 2: CA bandwidth classes for mixing FBGs

	NR CA bandwidth class
	Number of

contiguous CC
	Fallback group

	
	FBG3
	FBG2
	

	MA
	8
	1
	3+2

	MD
	8
	2
	

	ME
	8
	3
	

	MF
	8
	4
	


Proposal 2: introducing a note in table 2 contains

NOTE: It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is mandatory for a UE supporting CA bandwidth class MA/MD/ME/MF to be able to fallback to CA bandwidth class M. The UE shall not be configured with a combination that simultaneously consists of a lower-order CA bandwidth class from each fallback group. The aggregated channel bandwidth shall be not larger than 1600 MHz.
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New FR2 fallback group FBG3+2 is defined to allow mix of FBG3 and FBG2


This new FBG3+2 contains 4 new CA BW classes as MA, MD, ME, and MF 


New FBG3+2 CA BW classes as MA, MD, ME and MF are captured into Table 5.3A.4-1 and applicable CA configurations using FBG3+2 are captured into Clause 5.5A.1.


Alternative  to Table 5.3A.4-1 is to have a new one, see below


Table 5.3A.4-x: Intra-band contiguous CA bandwidth classes for mixing FBGs


Intra-band contiguous CA bandwidth class�
Number of


contiguous CC�
�
�
FBG3�
FBG2�
�
MA�
8�
1�
�
MD�
8�
2�
�
ME�
8�
3�
�
MF�
8�
4�
�
Fallback behaviour


Update NOTE 2 of “Table 5.3A.4-1: CA bandwidth classes” as below


ALT 1: NOTE 2: It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. The UE shall be configured with a carrier from FBG2 only when it is already configured with the highest supported order CA bandwidth class from FBG3. The aggregated channel bandwidth shall be not larger than 1600 MHz


ALT2: NOTE 2: It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. The UE shall not be configured with a combination that simultaneously consists of a lower-order CA bandwidth class from each fallback group. The aggregated channel bandwidth shall be not larger than 1600 MHz


Above note means that no FBG3 carriers are released when there are still FBG2 CC(s) i.e., valid fallback sequence is 8x100+4x200 (  8x100+3x200 ( 8x100+2x200 (8x100+1x200 ( 8x100 ( 7/6/… x100





Further study the fallback behavior applicability to signalling 


LS is sent to RAN2 to inform above decision and ask what is RAN2s’ view on release independence aspect. 
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