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1 Background
In this contribution we propose to reconsider the WF agreed in [1] and consider the extension to 1600 MHz further before asking RAN2 to extend signaling. The four BW classes MA-MF and the mix of FBG3 and FBG2 may imply fewer BW classes and CCs needed for extension to 1600 MHz, but are at the expense of less flexible fallback with new restrictions on release of carriers, less flexible assignment of UEs within the operator block, less flexible UL assignment and less flexible adaptation to different operator block sizes.  
The following way forward was agreed  [1] based on the proposed hybrid-classes in [2]
· A new FR2 fallback group FBG3+2 is defined to allow mix of FBG3 and FBG2

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

· The new FBG3+2 CA BW classes captured into Table 5.3A.4-1 and applicable CA configurations using FBG3+2 captured in Clause 5.5A.1.

· Alternatively, in a new table:

	Intra-band contiguous CA bandwidth class
	Number of

contiguous CC

	
	FBG3
	FBG2

	MA
	8
	1

	MD
	8
	2

	ME
	8
	3

	MF
	8
	4


· Way forward for the 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

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

· Further study the fallback behaviour applicability to signalling 

The options discussed at the last RAN4 were
	Sub-topic
	Status summary 

	Issue 6-1: How to do the FGB3 extension from 800 MHz to 1600 MHz.
	Candidate options:

· Option 1: Create 8 new FBG3 CA BW Classes

· Option 2: Allow to mix FBG3 and FBG2 (R4-2112648) and create new FBG3+2

· Option 3: Other

Recommendations for 2nd round:

Discuss if Option 2 is agreeable as it is a majority view.

Continue discussion under new FR2 CA BW Class email discussion and WF.


Option 2 is the WF, the number of CCs required for support of 1600 MHz is limited to 12 but with the drawbacks listed above. Option 1, on the other hand, would not have any of these drawbacks but would require support of up to 16 CCs. The aspects should be considered further before sending an LS to RAN2 asking for implementation of new BW classes.
2 Alternative new CA classes: deployment retrictions and number of CC
Adoption of Option 2 with its mix of fallback groups and fallback restrictions would imply that the legacy UEs only supporting 100 MHz bandwidth have to be allocated in one part of an operator block and at least one of the UL CCs of any UE may have to remain in this part (depending on the fallback rules) as illustrated in the top part of Figure 1. Secondly, CCs of a UE supporting the top-level band combination MF in the figure can only be released from one edge (FBG2), release from either edge as allowed by the current standard due to e.g. radio conditions is not permitted. Thirdly, unlike for Option 1 shown in the bottom part of Figure 1, Option 2 does not allow UEs be assigned anywhere within the operator block, which leads to inefficient spectrum utilization.
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Figure 1: operator block of 1600 MHz implemented with either Option 2 (top) or Option 1 (bottom).
The bandwidth classes up to 1600 MHz aggregated bandwidth should also allow an adaptation to any spectrum block size, at least down to 100 MHz granularity. From the fallback restrictions of the WF, it is not clear whether a mix of 100 MHz and 200 MHz carriers is permitted for FBG2 to allow this. Figure 2 illustrates the case of a 1500 MHz operator block covered by the BW Class MF (top and middle) but with a mix of 100 MHz and 200 MHz carrier in FBG2 as allowed by class F. Is any assignment of the 100 MHz carrier of class F permitted? Covering the block by a class L+F shown in the bottom part is not permitted. Option 1, on the other hand, could cover any block size and would be fully backwards compatible.
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Figure 2: a 1500 MHz spectrum block covered by the proposed BW class MF.
We make the following
Observation 1: adoption of Option 2 implies less flexible fallback with new restrictions on release of carriers, less flexible assignment of UEs within the operator block, less flexible UL assignment and less flexible adaptation to different operator block sizes.  

It is recognized that the number of contiguous CC required for a 1600 MHz bandwidth is limited to 12 for Option 2, the number of CCs supported is subject to network and/or UE capability. 
Proposal 1: deployment aspects should be considered further before agreeing on new CA BW classes for extension up to 1600 MHz and sending an LS to RAN2 asking for ASN.1 implementation.
Other options can also be considered. However, using the existing signaling framework for allowing standard fallback behaviour (release of carriers from either edge of the aggregated UE bandwidth) for the proposed mix of FBG2 and FBG3 does not appear attractive; already the limited case 8 x 100 MHz + 2 x 200 MHz up to 1200 MHz would require 15 new CA bandwidth classes as illustrated by Table 1, still with some of the drawbacks discussed above remaining. Indeed, this is not an attractive solution and should not be pursued. The more attractive Option 1 implies 8 new classes.
Table 1: example CA bandwidth classes for a mix of FBG2 and FBG3 up to 1200 MHz.
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group [FBG]

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	2,5

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	2

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	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
	

	MD
	700 MHz < BWChannel_CA ≤ 800 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	8 + 2
	5

	LD
	600 MHz < BWChannel_CA ≤ 700 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	7 + 2
	

	KD
	500 MHz < BWChannel_CA ≤ 600 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	6 + 2
	

	JD
	400 MHz < BWChannel_CA ≤ 500 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	5 + 2
	

	ID
	300 MHz < BWChannel_CA ≤ 400 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	4 + 2
	

	HD
	200 MHz < BWChannel_CA ≤ 300 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	3 + 2
	

	GD
	100 MHz < BWChannel_CA ≤ 200 MHz       (sub-block 1)

200 MHz < BWChannel_CA ≤ 400 MHz
(sub-block 2)
	2 + 2

(1 + 2 by E)

(0 + 2 by D)


	

	M1
	700 MHz < BWChannel_CA ≤ 800 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	8 + 1


	

	L1
	600 MHz < BWChannel_CA ≤ 700 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	7 + 1
	

	K1
	500 MHz < BWChannel_CA ≤ 600 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	6 + 1
	

	J1
	400 MHz < BWChannel_CA ≤ 500 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	5 + 1
	

	I1
	300 MHz < BWChannel_CA ≤ 400 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	4 + 1
	

	H1
	200 MHz < BWChannel_CA ≤ 300 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	3 + 1
	

	G1
	100 MHz < BWChannel_CA ≤ 200 MHz       (sub-block 1)

BWChannel ≤ 200 MHz 

(sub-block 2)
	2 + 1
(1 + 1 by D) 

	

	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.
NOTE 3:
Fallback group 5 comprises contiguous sub-blocks of CA bandwidth classes from the respective fallback groups 2 and 3. The CCs within each sub-block belong to one of the said fallback groups. The sub-blocks are are also contiguous following release of one of more CCs. All of the CCs within one of the sub-blocks may be released.



3 Proposal
We make the following
Observation 1: adoption of Option 2 implies less flexible fallback with new restrictions on release of carriers, less flexible assignment of UEs within the operator block, less flexible UL assignment and less flexible adaptation to different operator block sizes.  

It is recognized that the number of contiguous CC required for a 1600 MHz bandwidth is limited to 12 for Option 2, the number of CCs supported is subject to network and/or UE capability. This should also be consider in conjunction.
Proposal 1: deployment aspects should be considered further before agreeing on new CA BW classes for extension up to 1600 MHz and sending an LS to RAN2 asking for ASN.1 implementation.
Other options for Rel-17 can also be considered.
References

1.   R4-2114963, “WF on FR2 new CA BW Class”, Nokia
2.   R4-2112648, “FR2 bandwidth class in Rel-17”, Verizon, Mediatek, Apple, Qualcomm
