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1.	Introduction
In RAN4#103e meeting, the feature CR for FR2 CA BW class was agreed while there are some issues remained, as indicated in meeting minutes:
Agreement: 
· Keep R~U and inform RAN2 that R~U is under consideration
· Further discuss whether to remove R~U and if not how to specify the fallback rule
· FFS to introduce the new IE to limit the maximum aggregated bandwidth
· Put the 1600MHz limitation in the corresponding baseket WID


In this contribution we discuss above remaining issue and present our views.
2. 	Discussion
The FR2 CA BW class table in latest TS38.101-2 [1] is copied here for convenience (see next page).
For the CA BW class R S T U in FBG2, it was added into the table without deployment demand from operator. One lesson we learned in the past is that new CA BW classes which is not used should be avoided. Now we are facing the situation that band combinations are overwhelming which is not beneficial for the industry. There is even Re-18 study item to simplify band combination related aspects. For R S T U in FBG2, it is no harm to specify them whenever necessary. Besides, the alphabetical letters are nearly used up, it is not hurry to specify them when there are no industry needs.
Observation 1:	it is no harm to specify CA BW class R S T U in FBG2 in later stage when indeed necessary
Proposal 1:	it is better to remove R S T U for now and to add it back when there are industry needs

Table 5.3A.4-1: CA bandwidth classes (from TS 38.101-2 [1])
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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

	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
	

	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
	

	R2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5

	R3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	R4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	R5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	R6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	R7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	R8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	R9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	R10
	1000 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	R11
	1100 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	R12
	1200 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 5 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 200 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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:	In this release of the specification, the minimum requirements for intra-band contiguous CA configurations apply for aggregated channel bandwidths up to 1600 MHz (this note is not relevant for UE capability parsing by the network).



Regarding the issue about introducing new IE to limit the maximum aggregated bandwidth, there was discussion whether it is applicable to existing FBGs other than the newly defined FBG5. The intention of the new IE is to indicate UE’s capability to support the same maximum aggregated BW with different CA BW classes. So it is only useful for the FBGs whose aggregated bandwidth range has overlap among different order of CA BW classes, i.e., FBG4 and FBG5. For most legacy CA BW classes, the new IE seems not helpful.
Observation 2:	the new IE to limit the maximum aggregated bandwidth seems not helpful for most legacy FBGs whose aggregated bandwidth range has no overlap among different order of CA BW classes
The characteristic of FBG5 is that each CA BW class covers a very wide frequency range and a UE may not support the upper most bandwidth, e.g., a UE may support up to 1600MHz with R12 which rely on FeatureSet framework to inform network. Note that the existing IE ca-BandwidthClassDL-NR is a per-Band capability. Similarly, the new IE to limit the maximum aggregated bandwidth may also be a per-Band capability. That’s the initial understanding and motivation for the new IE to limit the maximum aggregated bandwidth to save signalling compared with multiple feature sets.
Previous discussion showed that other parameters like MIMO layers could also affect maximum aggregated bandwidth. Therefore the new IE may have to be a per-FS capability, and hence it further weakens the benefits of the new IE to save signalling. And it is not very clear how to interpret the IEs when there are more than one maximum aggregated bandwidth IEs for the same band. 
After the new IE to limit the maximum aggregated bandwidth is introduced, at least one feature set is still mandatorily to be signalled. Then it needs to be clarified about the relationship between the new IE and the feature set. Would network be supposed to rely on feature set or the new IE to get the maximum aggregated bandwidth information?
Observation 3:	it is necessary to further clarify the new IE to limit the maximum aggregated bandwidth is per-Band or per-FS capability. If it is per-FS, it further weakens the benefits of the new IE to save signalling. And the relationship between the new IE(s) and feature set(s) need more clarification.
[bookmark: _GoBack]Non-Backward Compatible issue should also be considered, i.e., legacy network may not understand the new IE. In case a UE reporting the new IE for a legacy CA BW class, e.g. reporting maximum aggregated BW as 250MHz (100+50+50+50) for CA BW class Q in FBG4, then the legacy network would not understand the new IE and will ignore it. Consequently the network would not know the UE actually could also support CA BW class P with 100+100+50MHz. FBG4 may not be widely deployed, but similar NBC issue should be considered when extending the new IE to other FBGs.
Even if the new IE is restricted to the FBG5 only, there would be impacts on release independence. In case the new IE is introduced as Rel-17 UE capability while the new CA BW class R2~R12 will be release independent to earlier release, that is to say legacy network may not understand the new IE for the new CA BW class R2~R12 either.
The release independence issue is not determined yet for the newly defined FBG5. In previous discussion there shows some concern for FBG5 to be release independent to earlier releases considering the complexity of the new FBG5 compared with traditional ones. The introduction of the new IE will make the release independence issue more complicated.
Proposal 2:	NBC issue should be addressed before introducing the new IE to limit the maximum aggregated bandwidth. The CA BW classes of FBG5 would be difficult to be release independent to earlier release if the new IE would be introduced.
3. 	Conclusion
Observation 1:	it is no harm to specify CA BW class R S T U in FBG2 in later stage when indeed necessary
Proposal 1:	it is better to remove R S T U for now and to add it back when there are industry needs
Observation 2:	the new IE to limit the maximum aggregated bandwidth seems not helpful for most legacy FBGs whose aggregated bandwidth range has no overlap among different order of CA BW classes
Observation 3:	it is necessary to further clarify the new IE to limit the maximum aggregated bandwidth is per-Band or per-FS capability. If it is per-FS, it further weakens the benefits of the new IE to save signalling. And the relationship between the new IE(s) and feature set(s) need more clarification.
Proposal 2:	NBC issue should be addressed before introducing the new IE to limit the maximum aggregated bandwidth. The CA BW classes of FBG5 would be difficult to be release independent to earlier release if the new IE would be introduced.
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