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1.	Introduction
Deployment plans of existing FR2 operators have prompted creation of a new category of composite contiguous BW class (i.e new fallback group) by bringing together existing contiguous BW classes from different fallback groups. In a previous WF [1], FBG3+2 combinations were agreed in principle, but the fallback behaviour remains to be formalized. In a later WF [2], some new options were added. We share our thoughts on the relative merits.
2. 	Discussion
[bookmark: _Hlk78640772]The latest WF [2] touched on two inter-dependent aspects that must be considered for resolving the problem of supporting legacy network expansion:
1. The actual new allowed classes and their fallback rules
2. How to capture the resulting band combinations
The second topic is simpler and has bearing on the first topic, so it is beneficial to resolve it first. 
Proposal 1: RAN4 to first decide how to capture all fallback modes for combinations with other bands, prior to determining best method to support legacy network expansion.
We support one of the proposals made in the last meeting during discussion (credit: Nokia), which we reproduce after some generalization: 
Proposal 2: ‘specify intra-band CA combinations and corresponding fallback modes of the new BW class, but do not explicitly specify them during subsequent combinations with FR1 or other RATs’
With proposal 2, there is no multiplicative RAN4 work-load impact of choosing a method that has more numerous fallback modes. The options available for #1 above can now be re-evaluated purely on their technical merits, including ones that were discarded. 
The mission is to allow legacy deployments to grow beyond 800 MHz of coverage, and with the knowledge that existing deployments have nx100 MHz channelization. For example, there is no use for a BW class that enable 100, 200, 100, 100 for a legacy network, but there is use for n*100+m*200 that had strictly 100 MHz channelization. From prior discussion, the following methods were identified:

· Option 1: 
	Class
	Carrier configuration
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4



· Option 2: 
	Class
	Carrier configuration
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4

	AF
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	1
	4

	GF
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	4

	HF
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4

	IF
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	4

	JF
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	4

	KF
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	4

	LF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	4



· Option 3: 
	Class
	 
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	AA
	 
	
	
	
	
	
	 
	 
	 
	 
	
	
	1
	1

	GA
	 
	
	
	
	
	 
	 
	 
	 
	 
	
	
	2
	1

	HA
	 
	
	
	
	 
	 
	 
	 
	 
	 
	
	
	3
	1

	IA
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	
	
	4
	1

	JA
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	5
	1

	KA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	6
	1

	LA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	7
	1

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	AD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	1
	2

	GD
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	
	2
	2

	HD
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	
	3
	2

	ID
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	
	4
	2

	JD
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	5
	2

	KD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	6
	2

	LD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	7
	2

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	AE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	3

	GE
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	3

	HE
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	3

	IE
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	3

	JE
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	3

	KE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	3

	LE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	3

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	AF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	4

	GF
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	4

	HF
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4

	IF
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	4

	JF
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	4

	KF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	4

	LF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	4

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4



· Option 4: (Modified option 4 from [2] to remove 50 MHz option)
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.
	V2
	150 200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5
(BCS)

	V3
	250 300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	850 900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1050 1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1250 1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1450 1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



· Option 5: extend FBG 3 to include 16x100
We evaluate the options based on the criteria below:
	
	Option 1
Alt1 [1]
	Option 2
Alt2 [1]
	Option 3
‘Apple Proposal’
	Option 4 (Ericsson proposal, but no 50 MHz channels)
	Option 5
Extend FBG3 to 16x100

	UE implementation prospects
	
	
	
	
	Multiple UE and chipset vendors are reluctant to support this option

	RAN4 work-load
	<- Equivalent, if proposal 2 accepted ->

	Flexibility
	Restrictive but has bare minimum functionality
	Appropriate for known legacy networks, but does not offer good flexibility
	Most flexible for known legacy networks with 2 contiguous sub-block configs.

	Most flexible, but perhaps too flexible.
enables configs. not used in legacy networks today 
	Good (because existing BW class)

	Fallback rule
	Fallback rule is different from existing BW classes
	Fallback rule is different from existing BW classes
	Fallback rule is aligned with existing BW classes
	Fallback rule is aligned with existing BW classes
	Aligned (because existing BW class)

	Signalling
	
	
	Since the same BW can be supported by multiple combinations, the UE must either burn up multiple band combinations or forgo some configuration options relative to its ability
	
	


Option 4 is a good template for future RATs, where there are minimal boundary conditions. The flexibility advantage of option 4 is somewhat eroded when confined to the problem of legacy networks which are strictly n*100 MHz. It also had limited value for a UE to attach to new networks because the UE must still provision for signaling its band combinations using legacy FBGs. 
Option 3, by virtue of covering every possible fallback mode from the starting point of m*100+n*200, allows the network to drop either 100M or 200M channels without constraint. This option therefore allows a fallback rule that is aligned with existing BW classes, but its disadvantage is proliferation of band combinations that must be signalled by the UE that it limited by number of CCs, but flexible in how they are configured. 
For the problem at hand, which is upgrade of legacy networks, option 4 seems attractive from the perspectives of UE signaling and continuity in fallback rule.  It also offers legacy networks some flexibility in spectrum expansion. 
Proposal 3: Choose modified option 4 in WF [2] for support of legacy networks. The modification is to drop the option for configuring a 50M channel in addition to the mix of 100M and 200M channels.
	V2
	150 200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5
(BCS)

	V3
	250 300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	850 900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1050 1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1250 1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1450 1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



If this type of solution cannot be agreed, RAN4 can fall back on previous agreements [1] and choose between options 1 and 2 outlined in this document. Our preference is for option 2 in that case.
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