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1	Introduction
[bookmark: _Hlk31198001]In [1], RAN4 expressed its interest to enable the signalling of band combinations without mandating the support of all possible fallback band combinations. It was discussed in RAN2 if and how it would be possible to address this [2], however all solutions which have been found have large impacts on RAN2 procedures.
This contribution discusses those impacts and whether the RAN4 suggestion [1] could be addressed in RAN2.
[bookmark: _Ref178064866]2	Discussion
In 38.306, a fallback band combination is defined as follows:
Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
In this manner, the signalling of fallback BCs is not explicitly performed and thus a sole band combination entry may indicate support of multiple fallback BCs. This same principle is also adopted as part of 38.331 procedures for UE capability transfer, as captured in the excerpts below.
1>	for each band combination included in the list of "candidate band combinations":
2>	if the network (E-UTRA) included the eutra-nr-only field, or
2>	if the requested rat-Type is eutra:
3>	remove the NR-only band combination from the list of "candidate band combinations";
NOTE 4:	The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the UE shall not include any NR band combinations in the UE-NR-Capabilities. In this case the procedural text above removes all NR-only band combinations from the candidate list and thereby also avoids inclusion of corresponding feature set combinations and feature sets below.
2>	if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of "candidate band combinations":
3>	remove the band combination from the list of "candidate band combinations";
****** omitted irrelevant parts******
2>	include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList according to the previous;
2>	compile a list of "candidate feature set combinations" referenced from the list of "candidate band combinations" excluding entries (rows in feature set combinations) for fallback band combinations with same or lower capabilities;

[bookmark: _Toc32526246]Fallback band combinations with the same or lower capabilities than other band combinations are not reported in UECapabilityInformation message. Omitting such fallbacks are explicitly handled in RRC procedures in 38.331.
Hence, the implicit support of fallback BCs is inherent to both RRC signalling and procedures, captured in both 38.306 and 38.331. This implies that the UE omits such fallback BCs, and the network expects the UE to support those BCs.
However, the RAN4 LS in [1] suggests the following:
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 possible fallback combinations but can directly fall back to a single FR2 carrier.
Even though the suggestion above concerns specific FR2 cases, this would impact the built-in NR principle that fallback BCs derived from the UE reported BCs are always supported.  In this manner, the proposed change for FR2 fallbacks would have impact on the entity which handles addition/removal of carriers. For example, a UE is configured with carrier A, B and C reports that carrier C is poor. The entity maintaining carriers for the UE can freely remove carrier C in this scenario. However, this would no longer be allowed as, if the proposal would be adopted, the UE would not support that configuration and instead the UE would trigger reestablishment since the configuration would be consider invalid by the UE. Special rules/hacks would instead have to be implemented in the network for addressing these non-supported-fallbacks.
Moreover, the RAN4 LS excerpt above seems to imply that there is an issue with the fallbacks of FR2 combinations consisting of intra-band non-contiguous CA and a component of contiguous carriers.  However, given the definition of fallback band combinations in 38.306 as showed above, specifically the following excerpt: “An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination”; it is not clear to us which challenges are faced with the support of fallback in such FR2 band combinations. 
Namely, for the fallbacks from the intra-band contiguous CA, all of the fallback combinations result in intra-band contiguous CA, i.e. by removing the lowest CC or highest CC in a frequency band. As given by the definition above, an intra-band non-contiguous CA is excluded from the fallbacks.
For the fallbacks from the intra-band non-contiguous CA, the frequency separation class needs to be same for DL and UL. In other words, if a fallback band combination results in a different frequency separation class than the super-set band combination, it is no longer fallback band combination, and so reported separately.
[bookmark: _Toc32526247]It is not clear which fallback band combinations are challenging in FR2, given the current definition of fallback band combinations in 38.306.
Hence, the introduction of this concept (i.e. BC that do not support all fallback BCs) would have a great impact on current handling of CA and would open up for similar exceptions being proposed in future.  Therefore, we think it is not acceptable to enable the signalling of BCs without mandating the support of all possible fallback BCs. 
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[bookmark: _Toc32251789]The signalling of band combinations without mandating the support of all possible fallback band combinations is not allowed.
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3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Fallback band combinations with the same or lower capabilities than other band combinations are not reported in UECapabilityInformation message. Omitting such fallbacks are explicitly handled in RRC procedures in 38.331.
Observation 2	It is not clear which fallback band combinations are challenging in FR2, given the current definition of fallback band combinations in 38.306.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The signalling of band combinations without mandating the support of all possible fallback band combinations is not allowed.
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