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1	Introduction
This contribution proposes solution to solve so called FBG3+2 topic where solution is needed to enable contiguous FR2 CA with 8x100 MHz + 4x200 MHz CCs.

2	Discussion
In previous RAN4 meeting at least four solutions were presented how to solve FBG3+2 topic. Two of those were down selected in GTW and were listed in WF[1].
· Option 2:
	Class
	Carrier configuration
	Number of contiguous CC
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· Option 4: specify 11 new CA BW classes with aggregated bandwidths k*50 + m*100 + n*200 MHz based on FBG3 and classes D-F of FBG2 with k ≤ 1, m ≤ 9, n ≤ 4 and a maximum aggregated bandwidth of 1600 MHz with up to 12 CCs in a new fallback group; the existing fallback rules applying.
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	V2
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	250 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	850 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1050 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1250 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1450 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



in WF also option 4a was described
· Option 4a: define CA BW classes up to 16 x 100 MHz in FBG 3
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	V1
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	3

	V2
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	V3
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	V4
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	V5
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	V6
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	V7
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	V8
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	



Neither of option 2 or option 4/4a allow seamless network evolution from 100 MHz+200 MHz CC networks into 200 MHz CC only networks once legacy FBG3 UEs are gradually replaced by new ones. We think that this is serious disadvantage which will lead to a need to develop new CA Bandwidth classes where emphasis is on 200 MHz CCs instead of 100 MHz CCs in future.
We would like to make new proposal which can be perhaps name Option 4b
Table 5.3A.4-1: 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
	

	V (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	W (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	X (Note 3)
	1400 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	Y (Note 3)
	1600 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	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
	

	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 unless otherwise stated.
[bookmark: _Hlk94624784][bookmark: _Hlk94625359]NOTE 3:	It is mandatory for a UE to be able to fallback to same or lower order CA bandwidth class configuration (with the same or a smaller number of contiguous CC) within fallback group 3.



In option 4b four new FBG2 BW classes are introduced V, W, X and Y representing 9, 10, 11 and 12 CC respectively. What is different to other proposals so far is that these V, W, X and Y can be constructed with either 100+200 MHz or 200 MHz only CCs. What is also different is that UE would be mandated to be able to fallback from these new V, W, X and Y FBG2 classes into FBG3. 
In Figure 1 we have compared the option 2 method which has MA for example BW classes of MF, MD, ME into new option 4b method. Figure 1 shows that these newly proposed four classes can cover all 32 cases of mix of 100 MHz and 200 MHz CC up 2400 MHz. Number of 100 MHz CC is limited to 8 as in future 200 MHz CCs should be prioritized.
One aspect of option 4b is that it includes mandatory fallback behaviour from BW classes into FBG3 (Note 3 in Table 5.3A.4-1). With this mandatory fallback behaviour it is possible to maintain current fallback rules as defined in RAN4 and RAN2. Looking Figure 1 note 3 makes it possible to network gradually release blue 100 MHz CC once all green 200 MHz CC are released and know that UEs will follow. Without note 3 it is not possible to release blue 100 MHz carriers gradually. Option 2 and option 4 would allow also release of blue 100 MHz CCs but those options need 11 new classes to do it instead of four in option 4b.


Figure 1: Possible CC combinations and mapping between FBG3+2 and V, W, X and Y
To summarize:
Advantage of option 4b (V, W, X and Y) compared to option 2 is that it allows far more CC combinations to be addressed and option 4b also follows convenient BW class definition method where are option 2 do not. Option 4b needs only four new BW classes where as option 2 needs 11.
Advantage of option 4b (V, W, X and Y) compared to option 4 is that only four new CA BW classes is needed where as option 4 proposes 11 new CA BW classes and option 4a eight new CA BW classes.
Advantage of option 4b (V, W, X and Y) compared to option 2 and options 4 and 4a that it allows seamless network migration in future from mix of 100+200 MHz CC into 200 MHz CCs only.
Proposal: Define new FBG2 classes V, W, X and Y with associated note 3 as presented in table below.
	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
	

	V (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	W (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	X (Note 3)
	1400 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	Y (Note 3)
	1600 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	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
	

	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 unless otherwise stated.
NOTE 3:	It is mandatory for a UE to be able to fallback to same or lower order CA bandwidth class configuration (with the same or a smaller number of contiguous CC) within fallback group 3.



2.1	Band combinations 
From WF [1]
Issue 2: How to limit the number of band combinations?
· FFS, don't specify the band combinations of FR1+FR2 intra-band contiguous CA within FBG 3+2, it's up to UE implementation …
· Others

In previous meeting we raised an issue that with for example 11 new BW classes it would be virtually impossible task to define necessary new band combinations with FR1 band for NR CA, NR DC and EN-DC.

Option 4b would require four new classes so it is just a borderline if traditional band combinations could be defined as is RAN4 custom. But perhaps more forward looking would be to give up listing FR1 + FR2 band combination as there are no requirements in specs only the FR1 + FR2 combinations itself is listed. However combinations V, W, X and Y would need to be precisely listed in any case in terms of applicable CC combinations and BCS information if needed. Then NW would rely in FR1 and FR2 signalling similarly as in EN-DC.

3	Conclusion
In this contribution we have made following proposal.

Proposal: Define new FBG2 classes V, W, X and Y with associated note 3 as presented in table below.
	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
	

	V (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	W (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	X (Note 3)
	1400 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	Y (Note 3)
	1600 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	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
	

	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 unless otherwise stated.
NOTE 3:	It is mandatory for a UE to be able to fallback to same or lower order CA bandwidth class configuration (with the same or a smaller number of contiguous CC) within fallback group 3.
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