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Introduction
In this contribution, we discuss about the RAN2 impact on FR2 new bandwidth classes discussed in RAN4.
Discussion
In last meeting, RAN2 discussed about the backward-compatible mechanism to indicate the new FR2 bandwidth classes (i.e. R, S, T, U) of FBG2[1]. Considering more FR2 bandwidth classes are still under discussion in RAN4, the corresponding CRs[2][3] are endorsed as a baseline for further work. 
Currently, RAN4 has agreed to introduce more FR2 CA BW classes to support contiguous aggregated channel bandwidth up to 1600MHz. There are two alternatives with three candidate options for new FR2 CA bandwidths discussed in RAN4[4]. 
	Agreement: 
· Alternative 1: Approve Option 2c or Option 2b with the following clarification in the meeting minutes as the common understanding
· Capture that the interlacing CC bandwidth is not allowed.
· Limit the maximum aggregated bandwidth to 1600MHz.
· Alternative 2: Approve Option 3.
· For both Alternative 1 and Alternative 2, 50MHz channel bandwidth is not supported



Alternative 1 - Option2b/2c:
Define new CA BW classes in a new fallback group FBG5. The new BW classes in FBG5 are mandatory to support lower order of bandwidth classes within the same fallback group, which follows the fallback principle in current spec. For this alternative, there is no backward compatibility issue since the UE should be able to report the new BW classes belonging to the new FBG in separate BC entries. And the BC entries with new BW classes are only visible for the new network. 
The major difference between option 2b and option 2c is whether the previously agreed bandwidth classes R/S/T/U are replaced or not. For option 2b, we understand the mechanism defined by the endorsed CRs in [2][3] can be fully reused and therefore if RAN4 agrees to adopt option 2b, there is only a need for RAN2 to extend the new added bandwidth class to support new added ones.
For option 2c, as the R/S/T/U is replaced by new defined bandwidth classes, and uses a purely new fallback group, we understand both the mechanism defined by the endorsed CRs or simply extending the current BW classes and report it via different BC entry could be feasible, as they are now belonging to different fallback groups.
Considering there may be more bandwidth classes defined by RAN4 in the future, we think we should have a unified way to handle all the new extended BW classes in a future proof way.
Observation 1: For option 2b, the mechanism defined by endorsed CRs[2][3] can be fully reused.
Observation 2: For option 2c, the mechanism defined by endorsed CRs[2][3] can be reused, while the extension of existing BW class and reporting via different BC entry is also feasible.
Observation 3: It is desirable to find a unified way to support more BW classes in a future-proof way.

Alternative 2 - Option3/modified option 3
Define new CA BW classes (i.e. V, W, X and Y) in a current fallback group, i.e. FBG2 or FBG3. In this alternative, the fallback principle seems broken since the UE with new BW classes is able to fallback to the BW classes in another fallback group. Since the new BW classes have a mix bandwidth combination of 100MHz and 200MHz, it is unclear how to make fallback across different fallback groups. 
Besides, for alternative 2, the backward compatibility issue should be taken into account.
[bookmark: _GoBack]Observation 4: For option 3, it is not clear how the UE with new BW classes fallbacks to legacy BW classes across different fallback groups, which breaks the current fallback principle.
According to the analysis above, the alternative 1 seems to have better compatibility with less spec impact. In general we think it is useful to help RAN4 understands potential RAN2 impacts and compatibility consideration from RAN2, before RAN4 makes the final decision. Therefore we suggest to inform RAN4 the analysis above on the candidate options for new bandwidth classes from RAN2 perspective.   
Proposal 1: Inform RAN4 the RAN2 analysis above on RAN4 candidate solutions for new bandwidth classes.  
Conclusion
[bookmark: OLE_LINK3]In this contribution, we provide our analysis on RAN2 impact for the candidate solutions of introducing new FR2 bandwidth classes.
Observation 1: For option 2b, the mechanism defined by endorsed CRs[2][3] can be fully reused.
Observation 2: For option 2c, the mechanism defined by endorsed CRs[2][3] can be reused, while the extension of existing BW class and reporting via different BC entry is also feasible.
Observation 3: It is desirable to find a unified way to support more BW classes in a future-proof way.
Observation 4: For option 3, it is not clear how the UE with new BW classes fallbacks to legacy BW classes across different fallback groups, which breaks the current fallback principle.
Proposal 1: Inform RAN4 the RAN2 analysis above on RAN4 candidate solutions for new bandwidth classes.
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Annex (candidate options from RAN4)
Alternative 1 - Option2b:
	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5
(BCS)

	V3
	 300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9 -> fall back to M
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



Alternative 1 – modified option2b:
	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5
(BCS)

	V3
	 300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	1000 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1200 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1400 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	BWChannel_CA = 1600 MHz
	12
	



Alternative 1 - Option2c:
[image: ]

Alternative 2 - Option3
	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.



Alternative 2 – Modified Option3
	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
	

	V (Note 3)
	900 MHz ≤ BWChannel_CA ≤ 1000 MHz (or 1200) 
	9
	

	W (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1200 MHz (or 1600) 
	10
	

	X (Note 3)
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz (or 2000) 
	11
	

	Y (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz (or 2400) 
	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, unless otherwise specified.
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.
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Table 5.3A.4-1: CA bandwidth classes

NR CA bandwidth Aggregated channel bandwidth Number of contiguous | _ Fallback group
class cc
A BWenemne: < 400 MHz 1 12345
B 400 MHz < BWenarmel ca < 800 MHZ 2 1
C 800 MHz < BWenamst ca < 1200 MHz 3
D 200 MHz < BWenarme! c < 400 MHz 2 2
E 400 MHz < BWenarmet c < 600 MHz 3
F 600 MHz < BWensrmel c < 800 MHZ 4
E) 800 MHz < BWoone 00 21000 MHz 5
S 1000 bz < BWorsnms o = 1200 hiHz 6
3 200 biHz < BWorsnms o = 1400 biHE 3
) 4400 MHz < BWorornes o 1600 MHZ 8
G 100 MHz < BWonsms:ca < 200 MHzZ 2 3
H 200 MHz < BWenammet ca < 300 MHz 3
1 300 MHz < BWenamet c < 400 MHz 4
J 400 MHz < BWensrmel c < 500 MHZ 5
K 500 MHz < BWenammet ca < 600 MHz 6
L 600 MHz < BWensmet c < 700 MHz 7
M 700 MHz < BWensrmet c < 800 MHz 8
o 100 MHz < BWersnos) ca < 200 MHz 2 1
P 150 MHz < BWersms ca < 300 MHz 3
[ 200 MHz < BWenarmst_ca < 400 MHz 4
R2 200 MHz < BWenammer ca < 400 MHz 2 5
R3 300 MHz < BWenamer ca < 600 MHz 3
R4 400 MHz < BWenarmer ca < 800 MHz 4
RS 500 MHz < BWensmet ca < 1000 MHz 5
R6 600 MHz < BWensme. ca < 1200 MHz 6
RT 700 MHz < BWensme! ca < 1400 MHz 7
RS 800 MHz < BWensmet ca < 1600 MHz 8
RY 900 MHz < BWensme. ca < 1800 MHz 9
R10 1000 MHz < BWersme ca < 2000 MHz 10
R11 1100 MHz < BWersme ca < 2200 MHz 11
R12 1200 MHz < BWersmeca < 2400 MHz 12

NOTE 1:Maximum supported component carrier bandwidths for fallback groups 1, 2, 3.4 and 54 are 400 MHz, 200

MHz, 100 MHz,_100 )MHz and 2100 MHz respectively except for CA bandwidth class A.

NOTE 2 Itis 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.





