14

[bookmark: historyclause]3GPP RAN WG4 Meeting #106		R4-2302730
Athens, Greece, February 27th – March 3rd, 2022

Agenda item:	11.1.4
Source:	Apple
Title:	Views on potential issue for Fallback Group requirement  
WI/SI:	NR_RF_FR2_req_enh2-Core
Release:	Rel-17
Document for:	Approval

1	Introduction 

RAN2 had identified a potential issue related to RAN4’s “Fallback Group” requirement for bandwidth class during the discussion of RAN4 LS [1] on new FR2 CA BW classes for legacy networks which was described in the corresponding reply LS [2]. This issue is explained using the following example of CA band combinations associated bandwidth classes of FBG3.

	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0



Assuming the UE supports and configured with CA_n46O with the following CC bandwidths.

· {60MHz, 40MHz, 40MHz, 40MHz, 40MHz}

According to the requirement for fallback band combinations in TS38.306 (*), the UE shall support the fallback band combination with 4CCs with the following CC bandwidths.

· {60MHz, 40MHz, 40MHz, 40MHz}

This can be seen that the UE is required to support CA_n46N, however with a combination of CC bandwidths that is not defined by BCS#0 of CA_n46N, i.e., the bandwidth of 60MHz in the first/leftmost CC. RAN2 would like to ask RAN4 to look into this inconsistency and conclude if there is any problem.

To address RAN2’s concern, in this contribution, we share our views on why the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue. Alongside with this contribution, we also prepare a reply LS to RAN2 in a separate document [3] in this meeting for consideration.                                              
2 Discussion

The virtue of the CA BW classes and the associated fallback rule lies in that UE only needs to signal the highest order CA BW class to indicate its capability for supporting intra-band contiguous CA and all the lower order CA BW classes are expected to be supported without additional signaling, in a way to minimize the signaling overhead. The CA BW class contains two key parameters, number of component carriers (CCs) and aggregated BW range. The number of CCs is associated with UE’s capability on processing the number of carriers simultaneously. The aggregated BW upper limit is normally determined by the number of CCs multiplying the maximum supported BW per carrier assuming all carriers have the same maximum supported BW. If UE’s capability on the supported maximum aggregated BW is less than the upper limit of the intended CA bandwidth class, additional capability signaling using FeatureSet would be required.
For the example of FR1 FBG3 CA BW classes as shown in Table 2-1,

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

	M
	50 MHz ≤ BWChannel_CA ≤ 200 MHz 
	3
	3

	N
	80 MHz ≤ BWChannel_CA ≤ 300 MHz
	4
	

	O
	100 MHz ≤ BWChannel_CA ≤ 400 MHz
	5
	


  
Table 2-1 FR1 Fallback Group 3 CA BW classes

If UE indicates the support of class O without the limitation on the maximum aggregated BW, in principle the UE should be capable of supporting the following configuration if the single carrier maximum BW is 80 MHz.

{80MHz, 80MHz, 80MHz, 80MHz}

On the other hand, if UE supports 80MHz single carrier bandwidth, all the lower carrier bandwidth like 60MHz, 40MHz, and 20MHz should also be supported. In that regard, UE should be capable of supporting BW classes N and O which means the fallback requirement is fulfilled.

The CA configurations listed in RAN4 specifications, however, is not an indication of UE capability, but the configurations which may be deployed in the network, where the maximum aggregated BW could be less than the limit specified in the corresponding CA BW class and UE’s BW capability. Therefore, the specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the fallback requirement.

Observation 1: The CA configurations listed in RAN4 specifications is not an indication of UE capability, but the configurations which may be deployed in the network.

Observation 2: The specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the Fallback Group requirement.

Based on the above assessment, if UE indicates the support of CA_n46O, all the CA configurations in Table 2-2 should be supported and there is no issue with the Fallback Group requirement.
  
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0



Table 2-2 CA configurations for n46

Proposal: RAN4 concludes that the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue for the Fallback Group requirement.   

3	Conclusion

In this contribution, we share our views on why the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue. Alongside with this contribution, we also prepare a reply LS to RAN2 in a separate document in this meeting for consideration.
Observation 1: The CA configurations listed in RAN4 specifications is not an indication of UE capability, but the configurations which may be deployed in the network.

Observation 2: The specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the fallback requirement.

Proposal: RAN4 concludes that the the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue for the Fallback Group requirement.
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