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1	Introduction 
In last RAN4 meetings, a discussion paper on FR2 bandwidth class with multiple fall-back groups was proposed in [1]. It suggested to reconsider the earlier agreements on mix FBG “3+2” since the hybrid FBG was supposed to be 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 WF in [2] summarized the discussion in last meeting and made the following observation and proposal.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.

In this paper, we further provide our opinion on FR2 fallback group.
2 Discussion
In [3], two alternatives of note in CA BW class table to the fallback behavior have been discussed. It is also noted that for ALT 2 (b) another eight more CA BW classes will be needed, which is contrary to our original intention of FBG “3+2” design. Furthermore, for ALT 2 (b) it seems there is no proper class in higher order FBG “3+2” to fallback to CA BW class “M”. Thus the candidate ALT 1 of note is more reasonable and preferred in CA BW class table.
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
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Fig 1  ALT 1 of FBG “3+2”
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
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(a)                                                                                             (b)
Fig. 2  ALT 2 of FBG “3+2”
Observation 1:	 For ALT 2 (b) in Fig. 2, there is no proper class in higher order FBG “3+2” to fallback to CA BW class “M”. 
Proposal 1:	 The note with ALT 1 in CA BW class table is suggested to be used for the mix FBG.
Note:  For FBG “3+2”, 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. It is mandatory for a UE supporting a CA bandwidth class from FBG “3+2” to be able to fallback to the highest supported CA bandwidth class from FBG3. The aggregated channel bandwidth shall be not larger than 1600MHz.
A corresponding draft CR is proposed to be approved in [4].
For ALT 2(b) in Fig. 2, from the view of lower order fallback BW class, it seems the more appropriate notation for the FBG should be “2F+3”, where the basic BW class “F” is the original highest CA BW class in FB2 before CA bandwidth extension to 1600MHz. There are 12 CA BW classes in total if we include 4 fallback CA BW classes in FBG2F (class A, D, E and F).
	Intra-band contiguous CA bandwidth class
	Number of contiguous CC

	 
	FBG2F
	FBG3

	FM
	4
	8

	FL
	4
	7

	FK
	4
	6

	FJ
	4
	5

	FI
	4
	4

	FH
	4
	3

	FG
	4
	2

	FA
	4
	1


Furthermore, it depends on operators’ demand whether we need to define other mix fallback group or not in the future. Fig. 3 shows an example for mix FBG “2S+3”, which has the basic BW class “S” in fallback group 2. All higher order CA BW class in mix FBG “2S+3” can be fallbacked to lower order class in the mix FBG “2S+3”and lower order class in FBG2S.
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	Intra-band contiguous CA bandwidth class
	Number of contiguous CC

	 
	FBG2S
	FBG3

	SI
	6
	4

	SH
	6
	3

	SG
	6
	2

	SA
	6
	1



Fig. 3  Example for other mix FBG “2S+3”
Observation 2:	 For ALT 2 (b) in Fig. 2, it is more appropriate to denote the mix FBG as “2F+3”, where the basic BW class “F” is the original highest CA BW class in FB2 before CA bandwidth extension to 1600MHz. 
Proposal 2:	 Whether or not define a new mix FBG other than FBG “3+2” in the future depends on operators’ requirements.
Regarding to the defects of hybrid FBG solution, [1] pointed out that deployment restrictions would be implied in the solution. For the legacy UE only supporting 100MHz bandwidth, it should 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. UE with higher order band combination in hybrid FBG can only fallback and be released from one edge (FBG2), while in the current spec release from either edge is allowed due to various radio conditions.
For the mix FBG, since the spectrum blocks are allocated asymmetrically with two block sizes in the two edges, it is difficult to have the same flexibility to allocate / release the spectrum block as the current spec which has the single block size in the band combination.
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Fig. 4  mix FBG with asymmetric blocks vs normal FBG with symmetric blocks
[bookmark: _GoBack]Observation 3:	 It is difficult for a mix FBG to have the same spectral flexibility as the current spec with a single block size in the band combination due to the asymmetric spectrum blocks in mix FBG. 

3	Conclusions
In this paper we further discussed the issues of FR2 fallback group. Some considerations on mix FBG have been proposed. Based on the discussion, we have the following observations and proposals.
Observation 1:	 For ALT 2 (b) in Fig. 2, there is no proper class in higher order FBG “3+2” to fallback to CA BW class “M”. 
Proposal 1:	 The note with ALT 1 in CA BW class table is suggested to be used for the mix FBG.
Note:  For FBG “3+2”, 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. It is mandatory for a UE supporting a CA bandwidth class from FBG “3+2” to be able to fallback to the highest supported CA bandwidth class from FBG3. The aggregated channel bandwidth shall be not larger than 1600MHz.
A corresponding draft CR is proposed to be approved in [4].
Observation 2:	 For ALT 2 (b) in Fig. 2, it is more appropriate to denote the mix FBG as “2F+3”, where the basic BW class “F” is the original highest CA BW class in FB2 before CA bandwidth extension to 1600MHz. 
Proposal 2:	 Whether or not define a new mix FBG other than FBG “3+2” in the future depends on operators’ requirements.
Observation 3:	 It is difficult for a mix FBG to have the same spectral flexibility as the current spec with a single block size in the band combination due to the asymmetric spectrum blocks in mix FBG. 
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