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1	Introduction 

In the need of supporting more than 1GHz contiguous spectrum in certain FR2 band which has been made available in US [1], in RAN #91-e meeting, an objective of introducing new FR2 CA BW classes and the related Rx requirements to support contiguous downlink aggregated channel BW up to 1600 MHz has been approved to be included in the revised WID on further enhancements of NR RF requirements for frequency range 2 [2]. In RAN4 #99e meeting, it was first agreed to introduce 4 new CA BW classes R, S, T, and U in fallback group 2 (FBG2) to support aggregated channel BW up to 1600 MHz [3]. However, considering the backward compatibility with the existing FR2 cells at 100MHz in fallback group 3 (FBG3), in RAN4 #100e meeting, it was further proposed to introduce 4 additional CA BW classes MA, MD, ME, and MF by combing FGB3 and FBG2 [4] which was later named as Alt 1 option as in contrast to an alternative option named Alt 2 in [5]. Due to the limited flexibility in fallback combination support in both Alt 1 and Alt 2 options, two more alternatives were proposed in last RAN4 meeting [6-7], where the outcome of the discussions as captured in the approved WF [8] was to down-select the 4 alternatives to two options for decision in this meeting. In this contribution, we share our views on the two options for the new FR2 CA BW classes definition.               
2 Discussion

The definition of the two new FR2 CA BW classes being considered are shown in Figure 2-1 and Table 2-1, which were called as Option 2 and Option 4 respectively as to follow the approved WF in last RAN4 meeting [8]. In the contexts below, we compare the two options from the aspects of new cell migration, specifications complexity, CA configurations, signalling, fallback combination and cell arrangement flexibility, and future proof to facilitate the RAN4 decision on finalizing the new FR2 CA BW classes definition in Rel-17.   
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Figure 2-1 New FR2 CA BW classes definition: Option 2


	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	V2
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	250 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	950 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1350 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1550 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



Table 2-1 New FR2 CA BW classes definition: Option 4

Support of cell migration

Option 2 as a combination of FBG3+FBG2 was originated with the consideration of backward compatibility and cell transition from 100 MHz to 200 MHz. Option 4 inherently also adopts the combination of FGB3+FBG2, for example, class V11 can support the configurations of 7x100MHz + 4x200MHz or 8x100MHz + 3x200MHz. Therefore, both options can support the cell upgrade and migration from 100 MHz to 200 MHz.

Specifications complexity
 
As both options introduce 11 new CA BW classes, from the number of CA combinations within FR2 or with FR1 bands perspective, there would be no difference between Option 2 and Option 4.

CA configurations 

For Option 2, each CA BW class maps to one exact single CA configuration, as shown in Table 2-2.

	CA Configuration
	Carrier Bandwidth (MHz)

	
	CC1
	CC2
	CC3
	CC4
	CC5
	CC6
	CC7
	CC8
	CC9
	CC10
	CC11
	CC12

	CA_nxxxMA
	100
	100
	100
	100
	100
	100
	100
	100
	200
	 
	 
	 

	CA_nxxxMD
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	 
	 

	CA_nxxxME
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	 

	CA_nxxxMF
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	200

	CA_nxxxAF
	100
	200
	200
	200
	200
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	200
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	CA_nxxxIF
	100
	100
	100
	100
	200
	200
	200
	200
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	CA_nxxxKF
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	200
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	200
	 
	 

	CA_nxxxLF
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	100
	100
	100
	100
	100
	100
	200
	200
	200
	200
	 



Table 2-2 Option 2 CA configurations

For Option 4, each CA BW class can support more than one CA configurations, as shown in Table 2-3.

	CA Configuration
	Carrier Bandwidth (MHz)

	
	CC1
	CC2
	CC3
	CC4
	CC5
	CC6
	CC7
	CC8
	CC9
	CC10
	CC11
	CC12

	CA_nxxxV2
	50,
100,
200
	100,
200
	
	
	
	
	
	
	
	 
	 
	 

	CA_nxxxV3
	50,
100,
200
	100,
200
	100,
200
	
	
	
	
	
	
	
	 
	 

	CA_nxxxV4
	50,
100,
200
	100,
200
	100,
200
	100,
200
	
	
	
	
	
	
	
	 

	CA_nxxxV5
	50,
100
	100,
200
	100,
200
	100,
200
	100,
200
	

	
	
	
	
	
	

	CA_nxxxV6
	50,
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	100
	100,
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	100,
200
	100,
200
	 100,
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	CA_nxxxV7
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	100
	100,
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	100,
200
	 100,
200
	100,
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	CA_nxxxV8
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	100
	100
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200
	 100,
200
	100,
200
	100,
200
	 
	 
	 
	 

	CA_nxxxV9
	50,
100
	100
	100
	100
	100
	 100,
200
	100,
200
	100,
200
	200
	 
	 
	 

	CA_nxxxV10
	50,
100
	100
	100
	100
	100
	 100
	100,
200
	100,
200
	200
	200 
	 
	 

	CA_nxxxV11
	50,
100
	100
	100
	100
	100
	 100
	100
	100,
200
	200
	200 
	200
	 

	CA_nxxxV12
	50,
100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	200



Table 2-3 Option 4 CA configurations

Notice that the configurations highlighted in red in Table 2-3 are the ones supported in Option 2. Therefore, Option 4 has the advantage that less CA BW classes are needed to support the same CA configurations as in Option 2.

Signalling  

From signalling perspective, for Option 2, if a UE would support all the specified BW classes as fallback, then it would need to signal two supported highest order BW classes except for class MF. On the other hand, for Option 4, UE only needs to signal one supported highest order BW class, and all the lower order BW classes can automatically be supported.

Fallback combination and cell arrangement flexibility

Option 4 provides the full flexibility for the combination of FBG3+FBG2 with any carrier number in each of the fallback group. However, Option 2 can only support the fallback in one fallback group while the other fallback group is at maximum number of carriers. On the other hand, the naming of Option 2 CA BW classes may have an implication that the 100MHz cells can only be at the lower frequency side than 200MHz cells, while Option 4 would not have such restriction.

Future proof 

If in future, a new configuration such as 6x100 + 2x200 is needed, Option 2 would not be able to accommodate it and new CA BW classes may need to be further defined which could be another grinding process and may load up more CA combinations. Option 4 on the other hand does not have such issue and is more future proof.  

Based on the above assessments, the comparison between the two options can be summarized in Table 2-4 where the Option with the advantage is marked with a “+” sign.

	Aspect
	Option 2
	Option 4

	Support of cell migration
	Yes
	Yes

	Specifications complexity
	Same

	CA configurations
	 
	+

	Signaling
	 
	+

	Fallback combination and cell arrangement flexibility
	 
	+

	Future proof
	 
	+


  
Table 2-4 Comparison between Option 2 and Option 4 CA BW classes definition
  
3	Conclusion

In this contribution, we share our views on the two options for the new FR2 CA BW classes definition and the comparison of the two options is summarized in the table below.

	Aspect
	Option 2
	Option 4

	Support of cell migration
	Yes
	Yes

	Specifications complexity
	Same

	CA configurations
	 
	+

	Signaling
	 
	+

	Fallback combination and cell arrangement flexibility
	 
	+

	Future proof
	 
	+
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