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1 Background
RAN4#102-e reached the following agreement on the new FR2 CA BW classes [1]:
Agreement: 

· Alternative 1: Approve Option 2c or Option 2b with the following clarification in the meeting minutes as the common understanding

· Capture that the interlacing CC bandwidth is not allowed.

· Limit the maximum aggregated bandwidth to 1600MHz.

· Alternative 2: Approve Option 3.

· For both Alternative 1 and Alternative 2, 50MHz channel bandwidth is not supported

In this contribution we propose to adopt Option 2c without interlaced CC channel bandwidths and provide a draft LS to RAN2 on its new classes. We also discuss the limitation to 1600 MHz aggregated BW for Rel-17.
2 Option 2c for maintaining fallback rules

First we compare Option 2c to Option 3.
Option 2c introduces a new fallback group 5 (FBG5) designed according to the the existing fallback rule
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.

with 11 new classes and up to 12 CCs as shown in Table 1 below.
Table 1: Option 2c
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NOTE 2 Itis 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 falloack group.





The BW classes R-U are no longer needed, superseded by the R5-R8, and the D-F and thus the entire FBG2 would be obsolete FBG2 in the long term. This means that the new FBG5 only introduces four new classes in practice. Requirements only apply for non-interlaced 100 MHz and 200 MHz channel bandwidths.
Option 3 is shown in Table 2, four new classes V-Y similar to R9-R12 are introduced but limited to eight 100 MHz carriers. However, for operation with V and m x 100 + n x 200 MHz and 2 < m < 8 (n = 9 – m) there is no fall back to FBG3 (8 x 100 MHz) or U (8 x 200 or 7 x 200 + 100) in FG2 by releasing a carrier: 

· e.g. 7 x 100 + 2 x 200 MHz cannot fall back to M (8 x 100 MHz) or U (8 x 200 or 7 x 200 + 100 MHz), and cannot fall back to L (7 x 100 MHz)

· for m = 2 and m = 8 fallback is conditioned on the channel bandwidth 

Hence, Option 3 breaks the existing fallback rule in NOTE 2. A new fallback rule is defined in NOTE3 with two fallback paths.
Table 2: Option 3
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A modified Option 3 was also discussed in which V-Y are identical to the R9-R12 classes of Option 2c. However, this modification has got the same fallback problem as the original Option 3.
We make the following
Proposal 1: adopt Option 2c without interlaced 100 MHz and 200 MHz channel bandwidths, the existing fallback rule already applied in the field should be maintained 

· the BW classes R-U no longer needed, and the D-F would be obsolete (hence FBG2 obsolete). This means that the new FBG 5 is four new classes in practice

· inform RAN2 accordingly
3 Limitation to 1600 MHz aggregated bandwidth
Next we discuss two options for limiting the aggregated BW to 1600 MHz that do not require definition of yet another FBG later on.
1. The UE supporting BW class R12 (2400 MHz) for a band combination but only an aggregated bandwidth of 1600 MHz could indicate the following featureSet (FS), the CC bandwidths indicated in the list featureSetListPerDownlinkCC for each downlink set,
8x100+4x200

6x100+5x200

4x100+6x200

2x100+7x200

8x200

which would be up five FS in the featureSetCombination associated with the band combination depending on the CC bandwidth combinations supported. While slightly more involved than a hard 1600 MHz limit on a CA BW class, this is possible without any changes and we can proceed with Option 2c as is (2400 MHz) and avoid having to define a new FBG later.
Example: indication of the 8x100+4x200 MHz CC channel bandwith combination in the FS by a UE supporting R12 is effectively “Option 2b” (with its BW classes up to 1600 MHz). 
The bandwidth indicated by the featureSetListPerDownlinkCC 

FeatureSetDownlinkPerCC information element

-- ASN1START

-- TAG-FEATURESETDOWNLINKPERCC-START

FeatureSetDownlinkPerCC ::=         SEQUENCE {

    supportedSubcarrierSpacingDL        SubcarrierSpacing,

    supportedBandwidthDL                SupportedBandwidth,

    channelBW-90mhz                     ENUMERATED {supported}                                                  OPTIONAL,

    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                                                           OPTIONAL,

    supportedModulationOrderDL          ModulationOrder                                                         OPTIONAL

}
[…]
is the maximum supported bandwidth on the carrier:

–
SupportedBandwidth
The IE SupportedBandwidth is used to indicate the maximum channel bandwidth supported by the UE on one carrier of a band of a band combination.

SupportedBandwidth information element

-- ASN1START

-- TAG-SUPPORTEDBANDWIDTH-START

SupportedBandwidth ::=      CHOICE {

    fr1                         ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},

    fr2                         ENUMERATED {mhz50, mhz100, mhz200, mhz400}

}
[…]
Hence, for the example above, a UE supporting the 8 x 100 + 4 x 200 MHz could also be configured with 12 x 100 MHz carriers.
2. if it is possible to limit the number of carriers to  in a first phase, we could include FBG5/R2-R8 in 38.101-2 Rel17 while asking RAN2 to include R2-R12 in the Rel-17 version of 38.331. Then it is straightforward to add R9-R12 to 38.101-2 to the same FBG5 later on.

The first opton is preferred and we propose

Proposal 2: for a supported band combination of CA BW class with more than eight CCs, the associated featureSetCombination is used to limit the CC bandwidths to an aggregated BW of 1600 MHz in one or more featureSets

4 Proposal

We make the following
Proposal 1: adopt Option 2c without interlaced 100 MHz and 200 MHz channel bandwidths, the existing fallback rule already applied in the field should be maintained 
· the BW classes R-U no longer needed, and the D-F would be obsolete (hence FBG2 obsolete). This means that the new FBG 5 is four new classes in practice
· inform RAN2 accordingly
Proposal 2: for a supported band combination of CA BW class with more than eight CCs, the associated featureSetCombination is used to limit the CC bandwidths to an aggregated BW of 1600 MHz in one or more featureSets

An accompanying CR is provided in [2] and a draft LS to RAN2 for introduction of the R2-R12 classes into 38.331 is attached below.
References

1.   R4-2207600, RAN4#102-e Meeting Report
2.   R4-2208753, “FR2 CA BW classes up to 1600 MHz aggregated BW with mixed channel bandwidths”, Ericsson, Verizon
3GPP TSG-RAN WG4 Meeting #103-e
R4-22XXXXX
Electronic meeting, 9 – 20 May 2022
Title:
[DRAFT] LS on on new FR2 CA BW classes
Response to:


Release:
Rel-17
Work Item:
NR_RF_FR2_req_enh2-Core
Source:
RAN4
To:
RAN2
Cc:


Contact Person:


Name: Christian Bergljung


E-mail Address: Christian.Bergljung@ericsson.com


Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 


Attachments: None

1. Overall Description:
RAN4 has discussed introduction of new FR2 CA BW classes for supporting operator block sizes up to 2400 MHz with a mix of 100 MHz and 200 MHz carriers and agreed to introduce a new CA BW classes as shown in the table below: 
Table 5.3A.4-1: CA bandwidth classes

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

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	

	R2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	R3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	R4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	R5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	R6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	R7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	R8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	R9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	R10
	1000 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	R11
	1100 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	R12
	1200 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:
Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 5 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 200 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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.


It is the RAN4 understanding that introduction of the new FR2 classes R2-R12 may require amendments of the 38.331. The classes R-U are superseded and no longer needed (it is the RAN4 understanding that these are not yet introduced into a published version of 38.331).

The value names ‘Rx’ can be modified if necessary. 
2. Actions:

To RAN5 group.

ACTION: RAN4 asks RAN2 to accommodate new FR2 CA BW classes in the 38.331 as per the above.
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