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1.	Introduction
In RAN4#102e meeting, there is GTW agreements on the new FR2 CA BW class issue as captured in the chairman notes: 
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


After this WI is extended with one more quarter in RAN#95e plenary meeting, above open issue is targeted to be concluded within this meeting in RAN4. In this contribution we share our views on details about how to conclude this issue.
2. 	Discussion
For convenience of discussion, the option 2b and 2c in Alternative 1, and option 3 in Alternative 2 are reproduced as following Table 1 to 3 based on the email discussion summary in R4-2206425 [1]:
Table 1. Option 2b in Alternative 1
	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
	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
	





Table 2. Option 2c in Alternative 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
	





Table 3. Option 3 in Alternative 2
	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.



For Option 2b in Alternative 1, the upper limit of 100MHz CC is 8 and upper limit of 200MHz is 4. Usually the CC numbers in CA BW class does not restrict the number of different CC bandwidth. Moreover, upper limit of 200MHz as 4 is not future proof. There is wide frequency spectrum in the future especially there more frequency resources already available at 71GHz, when there is demand for more than 4x200MHz mixed with 100MHz CCs, RAN4 will have to define a new FBG.
For option 3 in Alternative 2, the fallback rules are changed. It is better that the solution would keep the fallback rules unchanged.
Observation 1:	Option 2b could not avoid the necessity of defining new FBGs when there is future demand of more than 4x200MHz deployment mixed with 100MHz CCs, and option 3 changes fall back rules.
For Option 2c in Alternative 1, as expressed in last meeting, we think this option is a general and systematic solution. It is future proof and can avoid possible redundant new FBG in the future. And it exactly follows the fallback rules which is the same as that for FBG4 (mix of 50MHz and 100MHz CCs). What we need to consider is how to implement the RAN4 agreement about no interlacing CC bandwidth and restriction of 1600MHz upper limit.
Proposal 1:	RAN4 to specify new CA BW class of mixed 100Hz and 200MHz CCs based on option 2c in Alternative 1 by implementing agreements of no interlacing CC bandwidth and restriction of 1600MHz upper limit.

About the agreement of no interlacing CC bandwidth, we do think it is need from RAN4 perspective. On the other hand, it is noticed in RAN2 specifications TS38.331 that there seems confliction with RAN2 requirements:
	FeatureSetDownlink field descriptions

	featureSetListPerDownlinkCC
Indicates which features the UE supports on the individual DL carriers of the feature set (and hence of a band entry that refer to the feature set). The UE shall hence include at least as many FeatureSetDownlinkPerCC-Id in this list as the number of carriers it supports according to the ca-BandwidthClassDL, except if indicating additional functionality by reducing the number of FeatureSetDownlinkPerCC-Id in the feature set (see NOTE 1 in FeatureSetCombination IE description). The order of the elements in this list is not relevant, i.e., the network may configure any of the carriers in accordance with any of the FeatureSetDownlinkPerCC-Id in this list.



As indicated in the description of featureSetListPerDownlinkCC, RAN2 has no restriction on the order of elements for the feature set per CC. So RAN2 has no restriction for different bandwidths for different CCs, which means interlacing of different CC bandwidths are allowed.
Observation 2:	RAN4 agreement of no interlacing CC bandwidths may conflicts with current RAN2 requirement.
Based on above conflicts observed, it is better to share RAN4 agreements with RAN2 about no interlacing of CC BW as early as possible.
Proposal 2:	It is proposed to send the RAN4 agreements of no interlacing of CC BW for new FBG5 to RAN2 with LS.

About the agreement of 1600MHz upper limit restrictions in Rel-17, in our understanding there might be different implementations. 
One option would be removing the CA BW class R9 ~ R12 which is beyond 1600MHz from option 2c, when there will be demand for larger than 1600MHz, R9 ~ R12 can be added back in future release. One shortage of this option is less flexibility of 100MHz CC number and 200MHz CC number. To support 1600MHz, Rel-17 UE has to use 8x200MHz.
[image: ]

Second option could be adding a note for CA BW class R9 ~ R12 to limit the maximum aggregated BW as 1600MHz for Rel-17. 
And another option could be also considered, that is to limit the maximum aggregated BW as 1600MHz in Table 5.5A.1-1 of TS 38.101-2, e.g. 
	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	Maximum aggregated
BW (MHz)
	BCS
	Fallback group

	CA_n260R12
	-
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	100, 200
	1600 
	0
	5

	……
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Max aggregated BW in Table 5.5A.1-1 of TS 38.101-2


[bookmark: _GoBack]We are open to further discuss in RAN4 based on above 3 options.
Proposal 3:	RAN4 to implement the 1600MHz maximum aggregated bandwidth for Rel-17 UE from following options
· option 1: removing R9 ~ R12 which is beyond 1600MHz from option 2c
· option 2: adding a note for R9 ~ R12 to limit the maximum aggregated BW as 1600MHz
· option 3: limit the maximum aggregated BW as 1600MHz in Table 5.5A.1-1 of TS 38.101-2
3. 	Conclusion
Observation 1:	Option 2b could not avoid the necessity of defining new FBGs when there is future demand of more than 4x200MHz deployment mixed with 100MHz CCs, and option 3 changes fall back rules.
Observation 2:	RAN4 agreement of no interlacing CC bandwidths may conflicts with current RAN2 requirement.
Proposal 1:	RAN4 to specify new CA BW class of mixed 100Hz and 200MHz CCs based on option 2c in Alternative 1 by implementing agreements of no interlacing CC bandwidth and restriction of 1600MHz upper limit.
Proposal 2:	It is proposed to send the RAN4 agreements of no interlacing of CC BW for new FBG5 to RAN2 with LS.
Proposal 3:	RAN4 to implement the 1600MHz maximum aggregated bandwidth for Rel-17 UE from following options
· option 1: removing R9 ~ R12 which is beyond 1600MHz from option 2c
· option 2: adding a note for R9 ~ R12 to limit the maximum aggregated BW as 1600MHz
· option 3: limit the maximum aggregated BW as 1600MHz in Table 5.5A.1-1 of TS 38.101-2
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