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Introduction
In RAN2#119bis, a LS [1] on new contiguous BW classes was received from RAN4, in which the new fallback group 5 was introduced, and some signalling enhancement was discussed by adding a new IE to indicate the maximum aggregated BW capability. In this paper, we discuss about the feasibility and benefit of this new IE.  
Discussion
In current specification, the CA bandwidth class indicates the maximum number of contiguous CC and the aggregated channel bandwidth. In the RAN4 LS [1], a new fallback group with up to 12 CC was introduced for FR2, supporting a mixed CC bandwidth of 100MHz and 200MHz. Then for a certain aggregated channel bandwidth, multiple CC bandwidth combinations are allowed to be configured, since the channel bandwidth ranges overlap between adjacent classes.  
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	(unchanged legacy FBG2,3,4)

	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.
NOTE 3:	In this release of the specification, the minimum requirements for intra-band contiguous CA configurations apply for aggregated channel bandwidths up to 1600 MHz (this note is not relevant for UE capability parsing by the network).



In current 38.331, the FeatureSet (FeatureSetDownlink/FeatureSetUplink) indicates a set of features corresponding to one band entry in a band combination, which include a set of FeatureSetListPerCC indicating the features on each component carriers. The number of these per-CC IDs determines the number of carriers that the UE is able to aggregate contiguously in the corresponding band. Multiple FeatureSets can be included to indicate different capability combinations with certain maximum contiguous CC numbers and aggregated channel bandwidth. A UE can indicate support of any one or more than one combinations with corresponding FeatureSet included separately, in which the supported features for the band entry could be same or different.
Observation 1: A FeatureSet indicates the features for one band entry with corresponding maximum contiguous CC numbers and aggregated channel bandwidth.
In [2], it is stated that signaling overhead can be reduced by merging multiple FeatureSets into one, by introducing a new IE indicating a maximum aggregated channel bandwidth for the merged FeatureSet. For example, for a band entry with 12 contiguous CC capability, if 1600MHz aggregated bandwidth is supported in total, there are following possible cases on CC bandwidth combinations.
1) 200MHz * 8CC;
2) 200MHz * 7CC + 100MHz * 2CC;
3) 200MHz * 6CC + 100MHz * 4CC;
4) 200MHz * 5CC + 100MHz * 6CC;
5) 200MHz * 4CC + 100MHz * 8CC;
In our understanding of this solution, in case these combinations are supported by a UE together, it is expected that one FeatureSet could be used to cover all the cases above by introducing this new IE: the UE can signal 12 contiguous CC with 200MHz bandwidth, limited by the maximum aggregated bandwidth in total. The maximum aggregated bandwidth is applicable for lower order classes (e.g. 11CC, 10CC, 9CC, 8CC) if it is within the defined aggregated bandwidth range for the CA bandwidth class.
Therefore this solution is actually assumed that all the above 5 existing FeatureSets have the exact same UE capabilities, so that they can be merged into one FeatureSet for both DL and UL. In other words, if any one of the capability fields within a FeatureSet cannot be the same as others listed above, it has to be signaled explicitly. In reality it is more typical that different FeatureSets would contain different capabilities, and in this case there is no gains for this solution. Especially when the number of CCs supported is different, the capabilities for each CC, like MIMO layers, supported MinBandwidth etc. and the capabilities in each uplink and downlink FeatureSet, could be different. Thus each FeatureSet still needs to be reported individually, and the overhead is not reduced.
Observation 2: The benefit of introducing the maximum aggregated bandwidth capability IE is limited.
Besides, according to current spec, a UE could indicate support of CC bandwidth combinations flexibly for different number of carriers. The benefits of doing so is to simplify the IoT testing. The UE is allowed to only support a subset of the cases. However if the UE now only reports the maximum aggregated bandwidth for a FeatureSet, it is assumed that the UE has to support all the lower order of CA bandwidth classes. This will significantly increase a number of test cases and it is unclear whether the UE is realistic to support so many cases at the same time. 
Observation 3: The solution requires the UE to support all the lower order combinations and increases testing burden. 
In addition we see the capability reporting mechanism with the maximum aggregated bandwidth capability IE is a non-backward compatible one for the legacy network. A legacy network cannot identify the maximum aggregated bandwidth, thus may conduct a CA configuration exceeding UE capability. To avoid NBC, this cannot be a general solution.
Observation 4: The capability reporting mechanism with the maximum aggregated bandwidth capability IE cannot be a general solution considering backward compatibility.
In conclusion, considering the trade-off between cost/complexity and benefit, we propose not to introduce the new IE.  
Proposal: It is suggested not to introduce the maximum aggregated bandwidth capability IE considering the benefit is limited, and send the corresponding LS to inform RAN4.
Conclusion
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Observation 1: A FeatureSet indicates the features for one band entry with corresponding maximum contiguous CC numbers and aggregated channel bandwidth.
Observation 2: The benefit of introducing the maximum aggregated bandwidth capability IE is limited.
Observation 3: The solution requires the UE to support all the lower order combinations and increases testing burden. 
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