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1	Introduction 
Especially for CA in FR2, we have many combinations of intra-band contiguous and non-contiguous CA configurations. Generating all possible fallbacks for these combinations is adding a huge amount of new combinations, also many fallbacks for the existing combinations are missing in the spec. We want to propose how to solve this issue.
2	Fallbacks of contiguous/non-contiguous CA in FR2 
In the E-UTRA specs it was introduced that a UE needs to support all fallbacks for the supported CA combinations. Generally this has been used also for NR, however, there are many more complicated combinations in NR, especially within FR2. Fallback groups have been defined to mitigate this a bit by not mandating fallbacks outside the fallback group. However, in FR2 we have CA combinations, which are a combination of contiguous and non-contiguous CA, these CA combinations can also be part of EN-DC/NE-DC combinations. Examples are all the combinations which have dashes within the bandwidth class part or have multiple blocks of contiguous carriers like CA_n260(2O), CA_n260(H-I), CA_n260(2A-2O-Q). While we have fallback groups for contiguous CA, fallback groups or other limitations of fallbacks are missing for combinations of contiguous and non-contiguous fallbacks. Currently this sentence on fallbacks is in 38.101-3:
“A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration. ”
This sentence doesn’t clearly say, how the fallbacks are generated and which combination is considered a fallback. Therefore it is unclear which fallbacks are to be supported and which not. Also assuming all combinations as fallbacks that result from removing one carrier after the next results in a huge number of additional combinations, that would need to be supported in the spec and in the UE. In the current specs many of these fallbacks are missing.
One relatively simple example of such a combination is DC_2A_n261(H-I). But already this simple example generates a fallback tree with 12 fallbacks. This is shown in figure 1:
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Figure 1: Fallback tree for DC_2A_n261(H-I) 
There are much more complicated CA combinations that will create many more combinations like CA_n260(2A-2O-Q) and there are many of these combinations. For CA_n260(2A-2O-Q) figure 2 shows the fallback tree with 46 unique fallback combinations (all duplicates already removed). This combination is already in 38.101, however, most of these  fallbacks are missing. Figure 3 shows a visualization of what CA_n260(2A-2O-Q) means.
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Figure 2: Fallback tree for CA_n260(2A-2O-Q) 
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Figure 3: Visualization of CA combination CA_n260(2A-2O-Q) 
Observation 1:	Especially FR2 combinations with combined contiguous and non-contiguous intra-band CA generate a huge amount of fallback combinations
Observation 2:	Each single of the additional fallback combinations add to the already huge number of CA/DC combinations in 3GPP adding a lot of work for the rapporteurs and needs to be implemented separately in the UE as well as tested for the UE type approval
Usually the operators requesting the combination is just interested in the original combination. Of course it needs to be possible not to use some of the carriers, this can always be done by deactivating one or more carriers of a combination. But it seems that the support of the fallback combinations as stand-alone combinations is not needed in real network deployments, as these combinations are usually directly designed according to the spectrum availability of the operator. 
Observation 3:	Fallback FR2 combinations with combined contiguous and non-contiguous intra-band CA seem to be not needed, as long as it is possible to deactivate some of the carriers
Due to these observations we propose to modify the requirement on fallbacks in the specification in such a way that fallbacks of combined contiguous and non-contiguous FR2 intra-band combinations are allowed to directly fall back to bandwidth class “A”. As said above, this doesn’t mean that some carriers of the original combination cannot be deactivated, but the fallbacks cannot be used as a stand-alone combination. Also in 3GPP the need to add also all the fallback combinations should be removed for these combinations.


Proposal 1:	Modify the specification to allow FR2 CA combinations with combined contiguous and non-contiguous combinations to directly fall back to bandwidth class “A”. This fallback to “A” is also allowed for EN-DC or NE-DC combinations where these combinations are part of.
Proposal 2:	3GPP should stop requiring to add all fallback combinations for FR2 mixed contiguous and non-contiguous CA to the basket WIDs.
We have an accompanying CR to introduce this into 38.101. In this CR it is proposed to add in section 4.2 the following sentence:
“A terminal which supports CA or DC configurations, which include FR2 intra-band CA combinations with multiple subblocks, where at least one of the subblocks consists of a contiguous CA combination is not required to support all fallback combinations but can directly fall back to a single FR2 carrier.” 
3	Conclusions
We draw the following conclusions: 
Observation 1:	Especially FR2 combinations with combined contiguous and non-contiguous intra-band CA generate a huge amount of fallback combinations
Observation 2:	Each single of the additional fallback combinations add to the already huge number of CA/DC combinations in 3GPP adding a lot of work for the rapporteurs and needs to be implemented separately in the UE as well as tested for the UE type approval
Proposal 1:	Modify the specification to allow FR2 CA combinations with combined contiguous and non-contiguous combinations to directly fall back to bandwidth class “A”. This fallback to “A” is also allowed for EN-DC or NE-DC combinations where these combinations are part of.
Proposal 2:	3GPP should stop requiring to add all fallback combinations for FR2 mixed contiguous and non-contiguous CA to the basket WIDs.

To solve the issue, we have an accompanying CR for 38.101-3.
Apple Inc.
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