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Introduction

One of the objectives in Rel-16 FR2 RF requirement enhancements work item [1] is to define UE RF requirements for intra-band contiguous DL CA for aggregated channel bandwidth larger than 1200 MHz. However, up till last RAN4 meeting, there has not been any discussion on this subject. If the situation is that there is no immediate demand for such CA applications in Rel-16 time frame, RAN4 may consider removing this objective in the work item, or the work item would not be completed without any work done in this objective. Another option can be considered is to at least define CA bandwidth classes for aggregated channel BW > 1200 MHz and allow the completion of the work item without any real CA combination proposed in these CA bandwidth classes. In this contribution, we share our views on how the FR2 CA bandwidth classes with aggregated bandwidth > 1200 MHz can be better defined and propose the notations for 3 new CA bandwidth classes in fallback group “1” to facilitate the closure of this Rel-16 work item.                                                            
                
Discussion

In Rel-15 the maximum aggregated channel bandwidth for FR2 intra-band contiguous DL CA has been confined to 1200 MHz, owing to the limited UE capability in early development and the rarity of contiguous spectrum allocation wider than 1200 MHz. Considering the progression of UE technology development with improved bandwidth handling capability and the increasing availability of wider contiguous spectrum allocation, one of the objectives in Rel-16 FR2 RF requirement enhancements work item [1] is to define UE RF requirements for intra-band contiguous DL CA for aggregated channel bandwidth larger than 1200 MHz. However, up till last RAN4 meeting, there has not been any discussion on this subject. Concerning that the work item would not be completed without any work done in this objective, RAN4 may consider the following two options to facilitate the closure of this Rel-16 work item.

Proposal 1: RAN4 to consider the following two options on handling the objective of defining UE RF requirements for intra-band contiguous DL CA for aggregated channel bandwidth larger than 1200 MHz in FR2 RF requirement enhancement work item.

· Option 1: Remove this objective in the work item.

· Option 2: At least define CA bandwidth classes for aggregated channel BW > 1200 MHz and allow the completion of the work item without any real CA combination proposed in these CA bandwidth classes.              

Regardless which option would be adopted by RAN4, in this contribution, we would like to share our views on how the FR2 CA bandwidth classes with aggregated bandwidth > 1200 MHz can be better defined. Table 2-1 recaptures the FR2 CA bandwidth classes as defined in Rel-15 technical specifications [2]. Starting from class “A” which has been the notation convention for single component carrier since LTE, the rest of the bandwidth classes just follow the ascending alphabetical order for increasing number of component carriers and increasing fallback group numbers. Unlike in LTE where there is no more than one fallback group defined, it is less straightforward to comprehend the relation between the CA bandwidth classes and the number of component carriers in NR due to the multiple fallback groups, especially for FR2.                 
	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
	

	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.



Table 2-1 Rel-15 FR2 CA bandwidth classes definition recaptured from 38.101-2 [2]

Observation 1: Compared to LTE, it is less straightforward to comprehend the relation between the CA bandwidth class notations and the number of component carriers in NR due to the multiple fallback groups, especially for FR2.  

To define new CA bandwidth classes with wider aggregated channel bandwidth in each fallback group, one approach without much of thinking is to continue using the ascending alphabetical order for each newly introduced CA bandwidth class, such as shown in Table 2-2.
   
	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
	

	R
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	

	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
	

	S
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	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.



Table 2-2 Approach to introduce new CA bandwidth class by using ascending alphabetical order
In our view, this approach would make the relation between the CA bandwidth class notations and the number of component carriers in each fallback group even less straightforward to comprehend than the Rel-15 CA bandwidth class definition as the ascending letter notation is not contiguous when the component carrier number is only increased by one, such as going from class “C” to class “R” in fallback group “1”.

Observation 2: The approach of introducing new CA bandwidth classes as shown in Table 2-2 would make the relation between the CA bandwidth class notations and the number of component carriers in each fallback group even less straightforward to comprehend than the Rel-15 CA bandwidth class definition.      

We think a better approach is to cascade the existing CA bandwidth class notation without adding new letters than those used in Rel-15, similar to the intra-band contiguous EN-DC notation as defined in FR1. Table 2-3 illustrates the proposed CA bandwidth class notations for fallback group “1” with aggregated channel bandwidth up to 2400 MHz. Similarly, for fallback group “2”, the new bandwidth classes can then be “FA”, “FD”, “FE”, and “FF” for component carrier numbers of 5, 6, 7, and 8 respectively. This approach not only preserves the notational CA bandwidth class characteristic in Rel-15, but also makes ascending alphabetical order with increasing component carrier number easy to comprehend.       

	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
	

	CA
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	

	CB
	1600 MHz < BWChannel_CA ≤ 2000 MHz
	5
	

	CC
	2000 MHz < BWChannel_CA ≤ 2400 MHz
	6
	

	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
	

	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.



Table 2-3 Proposed approach to introduce new CA bandwidth classes in FR2
                      
If RAN4 would adopt option 2 in proposal 1, we propose to only introduce new CA bandwidth classes in fallback group “1” for aggregated channel bandwidth up to 2400 MHz as highlighted in Table 2-3 for Rel-16.

Proposal 2: If RAN4 adopts option2 in proposal 1, it is proposed to only introduce new CA bandwidth classes in fallback group “1” for aggregated channel bandwidth up to 2400 MHz as highlighted in Table 2-3 for Rel-16.



     
Conclusion

In this contribution, we share our views on how the FR2 CA bandwidth classes with aggregated bandwidth > 1200 MHz can be better defined and propose the notations for 3 new CA bandwidth classes in fallback group “1” to facilitate the closure of this Rel-16 work item.
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