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1	Introduction
With the introduction of 3-band NR-DC, it seems like RAN4 should formally decide what are the required fallbacks for requests and implementation. This contribution looks at 3 Band NR-CA and NR-DC and proposes how to handle fallbacks.
2	Discussion
[bookmark: _Hlk40391733][bookmark: _Hlk47712237]For NR CA and LTE CA before that, the inclusion of all fallback combinations in the specs has always been required. A primary reason for this is that the UE capability signalling indicates support for the highest order combination, and all lower order combinations are supported implicitly. 
Observation 1: For NR DL CA, UE capabilities indicate support for the highest order combination, and all fallbacks are supported implicitly. 
A UE indicates which uplink combinations are supported, and fallbacks of the uplink combinations are also supported. 
For DL CA with more than 2 bands, there is no RAN4 requirement that all possible combinations of DL Bands also be included in the specs for UL CA. For instance, for DL CA_n66A-n70A-n71A, there are only UL CA combinations CA_n66A-n71A and CA_n70A-n71A. There are no combinations with UL CA_ n66A-n70A. Maybe this is an unusual situation because n66 and n70 are adjacent, so UL CA is not practical, but it sets a clear precedent that for a given 3 band DL CA combination, there is not a requirement to define  all of the possible UL combinations. Also, for the NR_CADC_R17_3BDL_2BUL WID in RP-201541 [1], band combinations have been requested with only a single UL CA combination, including: 
	CA_n3A-n28A-n78A
	CA_n3A-n28A

	CA_n3A-n28A-n41A
	CA_n3A-n28A

	CA_n3A-n28A-n78(2A)
	CA_n3A-n28A



Observation 2: Operators have requested 3 band downlink CA without all of the possible UL CA combinations.
Observation 3: There is no ambiguity in the UE device capabilities with not all of the possible UL CA configurations being defined, because the supported uplink CA combinations are explicitly signalled.
UEs signals the capabilities for the higher order combinations, but may also signal the capabilities for the lower order combinations if the capabilities of the fallback exceed those of the higher order combination. From 38.331:
In feature set combinations the UE shall exclude entries for fallback combinations with same capabilities, since the network may anyway assume that the UE supports those.
NOTE 1:	The UE may advertise fallback band-combinations in which it supports additional functionality explicitly in two ways: Either by setting FeatureSet IDs to zero (inter-band and intra-band non-contiguous fallback) and by reducing the number of FeatureSet-PerCC Ids in a Feature Set (intra-band contiguous fallback). Or by separate BandCombination entries with associated FeatureSetCombinations.
NOTE 2:	The UE may advertise a FeatureSetCombination containing only fallback band combinations. That means, in a FeatureSetCombination, each group of FeatureSets across the bands may contain at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId which is set to 0/0.
So, if a UE does not support a particular uplink CA configuration for a given higher order downlink CA configuration, the UE can indicate support for the UL CA configuration for the fallback.  
Observation 4: If a UE does not support a particular uplink CA configuration for a given higher order downlink CA configuration, the UE can indicate support for the UL CA configuration for the fallback.  
Given observations 1-4: 
[bookmark: _Hlk54356684]Proposal 1: For 3 or more band DL CA configurations with UL CA, RAN4 should officially agree that it is not necessary to define all possible UL CA combinations. 
Next there is an issue of what happens if a higher order BCS is indicated by the UE contains support for channel BWs for a band that the fallback does not. For instance, for CA_n7A-n66A, 25 and 30 MHz are not included for n66 in BCS0:  
[image: ]
[bookmark: _Hlk54261143]But CA_n7A-n25A-n66A BCS0 25 and 30 MHz are included for n66: 
[image: ]
[bookmark: _Hlk54261169]So how should this be interpreted? It could be that there is only one BCS defined for CA_n7A-n66A, so even though CA_n7A-n25A-n66A includes 25 and 30 MHz for n66, the UE cannot support 25 and 30 MHz for CA_n7A-n66A because it is not in the BCS. This would seem to be illogical that a UE could support channel BWs in the higher order combination but not in the fallbacks. Also, if the fallback has multiple BCSs it would be unclear which BCS applied, unless the UE sent the capabilities for the fallback. Alternatively, it could be interpreted that the se3t of channel bandwidths that a UE supports for a higher order combination apply to a lower order combination. If the lower order combination supports more channel BWs for a band than the higher order combination, that can be signalled. 
Proposal 2: RAN4 should agree that the channel bandwidths that are supported by a UE in a higher order combination apply to the fallback combinations, even if the fallback combination BCSs do not contain those channel bandwidths. If the fallbacks support additional channel BWs, then the UE can send capabilities for the fallbacks. 

Similarly for DC, there have been requests for 3 band downlink combinations that don’t include all of the possible uplink combinations. From the WID for NR_CADC_R17_3BDL_2BUL WID in RP-201541 [1]:
	DC_n78A-n79A-n257A
	DC_n78A-n257A
DC_n79A-n257A

	DC_n1A-n77A-n257A
	DC_n1A-n257A
DC_n77A-n257A

	DC_n1A-n78A-n257A
	DC_n1A-n257A
DC_n78A-n257A

	DC_n1A-n79A-n257A
	DC_n1A-n257A
DC_n79A-n257A



Observation 5: For 3 band NR-DC there have been requests for 3 band combinations that only include 2 of the 3 possible uplink configurations. 
Observation 6: There is no ambiguity in the UE device capabilities with not all of the possible UL DC configurations being defined, because the supported uplink CA combinations are explicitly signalled.
Likewise, for NR DC there may be interest in 3 or more band combinations with 2 FR2 bands, but there may be no interest in NR-DC between the FR2 bands. It should not be necessary to include FR2-FR2 uplink combinations in the request if there is no interest in those. While requests have been made with not all of the uplink combinations, RAN4 should agree to this principle for defining NR-DC combinations with 3 or more bands. 
Proposal 3: RAN4 should agree that for NR DC with 3 or more downlink bands it is not necessary to request all possible uplink combinations of bands in the uplink combinations. 

3	Conclusions 
Observation 1: For NR DL CA, UE capabilities indicate support for the highest order combination, and all fallbacks are supported implicitly. 
Observation 2: Operators have requested 3 band downlink CA without all of the possible UL CA combinations.
Observation 3: There is no ambiguity in the UE device capabilities with not all of the possible UL CA configurations being defined, because the supported uplink CA combinations are explicitly signalled.
Observation 4: If a UE does not support a particular uplink CA configuration for a given higher order downlink CA configuration, the UE can indicate support for the UL CA configuration for the fallback.  
Observation 5: For 3 band NR-DC there have been requests for 3 band combinations that only include 2 of the 3 possible uplink configurations. 
Observation 6: There is no ambiguity in the UE device capabilities with not all of the possible UL DC configurations being defined, because the supported uplink CA combinations are explicitly signalled.
Proposal 1: For 3 or more band DL CA configurations with UL CA, RAN4 should officially agree that it is not necessary to define all possible UL CA combinations. 
Proposal 2: RAN4 should agree that the channel bandwidths that are supported by a UE in a higher order combination apply to the fallback combinations, even if the fallback combination BCSs do not contain those channel bandwidths. If the fallbacks support additional channel BWs, then the UE can send capabilities for the fallbacks. 
Proposal 3: RAN4 should agree that for NR DC with 3 or more downlink bands it is not necessary to request all possible uplink combinations of bands in the uplink combinations. 
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