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1. Introduction

In RAN #91-e meeting, the revised WID [1] approved to introduce new FR2 CA BW classes and related Rx requirements to support of contiguous downlink aggregated channel BW up to 1600 MHz.

In RAN4 98-bis-e meeting, the WF [2] on new CA BW class denotation and definition was approved


[image: image1]
This contribution will continue discuss the denotation and definition for the new CA BW class.
2.  Discussion
2.1.  CA BW class denotation

There already have 16 bandwidth classes for intra-band contiguous CA in current Spec TS 38.101-2. And some companies proposed not to use the letter N to avoid confusion with NR band name, then only remaining 9 single letters to denote the new CA BW class. If we only introduce four kinds of CA BW classes as proposed in the WF, there is no the problem with the running out of the single letters tentatively. But considering more CA BW class maybe request in the future, we should think about it more future-proof. Therefore, compared with Option2 proposed to stay with single letter and solve the 26 letter limitation when needed, Option 1 and Option 3 are better to denote the current CA BW class request.

In additional, Option 3 proposed to use letter + number format will easy to make mistake and confusion in the current denotation of intra-band non-contiguous CA, for example, when we denote the intra-band contiguous CA as CA_n257(F2), we will denote intra-band non-contiguous CA as CA_n257(F2-G), but it is easy to make confusion with CA_n257(F-2G) when the dash (-) is put at wrong position, and it is difficult to distinguish these errors, so using Option 1 is better to denote the current CA BW class request than using Option3.

For the two letter formats, capital letter + capital letter, i.e., FA, FB, FC, it is easy to cause misunderstand since the format has already been used to denote intra-band contiguous ENDC as AA, AB, CA and DA which refers to different meanings; another side, it is also easy to make confusion with intra-band non-contiguous CA when the dash (-) is error added, i.e., CA_n257(FA) is miswritten as CA_n257(F-A).
Hence it seems capital letter + lowercase letter is more suitable, and using the last name of each fallback group + lowercase letter names the new bandwidth classes, lowercase letter coming from the same group represents the increment of the number of CCs based on the number represented by the capital letter. For example, Fa means 4+1 CCs, Fd means 4+2 CCs, Fe means 4+3 CCs, Ff means 4+4 CCs. If the new CA BW class larger than 1600 MHz will need to introduce in the future in fallback group 2, we can denote R representing 9CCs, than reuse above rule, Ra means 9+1 CCs, Rd means 9+2 CCs, Re means 9+3 CCs, Rf means 9+4 CCs.
Proposal 1: refer to use two letter format, Fa, Fd, Fe, Ff to denote the new CA BW class.
2.2. CA BW class definition
The define CA BW classes for intra-band contiguous CA in FR2 is more complex compared with the cases within FR1 and LTE, currently, the classes are based on assumption that there are three different types of UEs, some can handle 100 MHz carriers, some 200 MHz and most capable 400 MHz carriers. Therefore, the basic assumption for FBG 1 (B-C) is that UE is capable for operating with carriers up to 400 MHz bandwidth, for FBG 2 (D-F) assumption is 200 MHz CC capability and for FBG 3 (G-M) 100 MHz CC capability. For any combination with N contiguous CCs, the aggregated bandwidth (ABW) for fallback group 1, 2 and 3 are defined as: max CBW < ABW <= 2*(max CBW), 2*(max CBW) < ABW <= 3*(max CBW), and so on. FBG 4 classes O-Q assume similarly as FBG 3 that maximum CC bandwidth is 100 MHz but also an operation of only 50 MHz CCs is supported, hence, it is defined as: 2*50MHz <= ABW <= 2*(max CBW), 3*50MHz <= ABW <= 3*(max CBW), and 4*50MHz <= ABW <= 4*(max CBW).

Based on above definition for CA BW classes for FR2, for any combination with N contiguous CCs, the ABW for FBG 1 is (N-1)*400MHz+ (50, 100, 200, 400)MHz, the ABW for FBG 2 is (N-1)*200MHz+ (50, 100, 200)MHz, the ABW for FBG 3 is (N-1)*100MHz+ (50, 100)MHz. It is obviously, the method of current definition of CA BW classes in FR2 can’t cover all possible bandwidth combinations for intra-band contiguous CA. Therefore, the purpose of Option 2 in WF [2] is to introduce the new bandwidth combinations of (N-2)*200MHz+100MHz+50MHz by changing the lower boundary condition of the aggregated bandwidth rules for N>=5 in FBG 2. But the method of Option 2 has some issues, firstly, it’s fallback issues, the class of N>= 5 CCs can’t fallback to N<=4 CCs in FBG 2 if it just change the lower boundary condition of the aggregated bandwidth rules for N>=5, i.e., 750MHz (200MHz+200MHz+200MHz+100MHz+50MHz) of 5 contiguous CCs combination can’t fallback to 550 MHz (200MHz+200MHz+100MHz+50MHz) of 4 contiguous CCs combination due to the aggregated bandwidth of 4 CCs in FBG2 is 600MHz < ABW <=800MHz, with the same reason, it also can’t fallback to class E and D. But it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group as described in Note 2 of Table 5.3A.4-1 in TS 38.101-2. Secondly, it can’t cover all possible bandwidth combinations for intra-band contiguous CA neither, i.e., 650MHz (200MHz+200MHz+100MHz+100MHz+50MHz) of 5 contiguous CCs combination. Thirdly, if we introduce the new bandwidth combinations of (N-2)*200MHz+100MHz+50MHz in FBG2 which is not based on the Operators’ request, whether we need introduce the new bandwidth combinations of 400MHz+100MHz+50MHz, 400MHz + 200MHz + 50MHz or 400MHz + 200MHz + 100MHz in FBG 1. Actually, whether or not to introduce new bandwidth combinations depends on the Operators’ request not the purpose of covering all possible bandwidth combinations for intra-band contiguous CA in FR2, considering the more bandwidth combinations and more fallback classes. Therefore, we could introduce the new CA BW according to current aggregated bandwidth rules and the Operator’s request, and we can come back to discuss how to introduce other CA BW if Operators have the new combinations request like Option2.

Observation 1: Introducing new CA BW like Option 2 will cause fallback issues within FBG2.
Proposal 2: introduce new CA BW in FBG 2 based on current aggregated rules like Option 1:
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	Fa
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	2

	Fd
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	Fe
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	Ff
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	


Proposal3: Further discuss how to introduce other new bandwidth combinations, i.e., 750MHz, 950MHz, 1150MHz and 1350MHz, when they are requested by Operators.
3. Conclusion

This contribution further discussed the denotation and definition of new CA BW classes in FR2 and got:

Observation 1: Introducing new CA BW like Option 2 will cause fallback issues within FBG2.
proposed:
Proposal 1: Refer to use two letter format, Fa, Fd, Fe, Ff to denote the new CA BW class.
Proposal 2: Introducing new CA BW in FBG 2 based on current aggregated rules like Option 1:
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	Fa
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	2

	Fd
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	Fe
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	Ff
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	


Proposal3: Further discuss how to introduce other new bandwidth combinations, i.e., 750MHz, 950MHz, 1150MHz and 1350MHz, when that are requested by Operators.
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For new CA BW class denotation in FR2


Companies are encouraged to share their views on the following options in the next meeting.


Option 1. Use two letter format.


Option 2. Stay with single letter and solve the 26 letter limitation when needed.


Option 3. Use letter + number format


Evaluate Pros and Cons for each option.


Note that any other options are not precluded.


For new CA BW class definition in FR2


Four new CA BW classes in fallback group 2 will be introduced to support aggregated channel BW up to 1600 MHz.


For aggregated channel BW range, the following two options are considered which will be down-selected in next RAN4 meeting.


Option 1: (R4-2107266)


�


Option 2: (R4-2106907)


�








2
1

[image: image2.png]CA BW Class Aggregated Channel BW Number of CC Fallback Group

800 MHZ < BWepannet ca< 1000 MHz 5 2
1000 MHZ < BWhnnel_ca S 1200 MHz 6 2
1200 MHz < BWhnnel_ca < 1400 MHz 7 2
1400 MHz < BWhnnel ca < 1600 MHz 8 2



[image: image3.png]CA BW Class Aggregated Channel BW Number of CC Fallback Group

750 MHZ < BWepannet ca< 1000 MHz 5 2
950 MHZ < BWopannet ca< 1200 MHz 6 2
1150 MHz < BWhnnel ca S 1400 MHz 7 2
1350 MHz < BWhnnel_ca < 1600 MHz 8 2



