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Introduction
In [2], we discussed how to capture UE bandwidth support in fallback band combinations.
In this document, we provide some further discussion, and a text proposal to the definition of fall back band combination.
This is a resubmission of [4], with Appendix B added, and some motivations in section 2.
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In [2], we presented the following background and two options on how to consider this in the reduced UE band combination capability report (where fallback band combinations are omitted from the capability report):With the UE capability parameter Bandwidth Combination Set (BCS) UE indicates supported bandwidths for the serving cells of a CA band combination. RAN2 asked RAN4 in LS [1] “…what can be assumed of the BCS support for fallback combinations?”. RAN4 responded that “…for fallback band combination by releasing at least one SCell, no BCS support information of the fallback band combination can be deducted from the [BCS support] signalling for high order band combination”. 
According to TS36.306, UE is required to “…support release of any SCell(s) or any uplink configuration of SCell(s) without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cell(s) in the fallback band combination”. To avoid reconfiguration of the bandwidth of a serving cell, we understand that UE supports at least the same bandwidths for each serving cells of a fallback band combination as for the same serving cells of the higher order band combination. 
For the case UE supports more bandwidths for a serving cell in a fallback band combination BC1, this additional bandwidth support is not possible for an eNB to deduce from the BCS of the higher order band combination (BC0). For the band combination capability signalling using skipFallbackCombinations, it is currently not clear how this is indicated by UE. The following options seems possible:
Option 1	BC1 is a fallback band combination of BC0. 
a. UE “skips” (removes) BC1 from the list of reported band combinations
b. UE includes differentFallbackSupported for BC0
c. eNB assumes UE supports the bandwidths indicated by the BCS of BC0, and need to issue requestDiffFallbackCombList to get information about BC1
Option 2	BC1 is not a fallback band combination of BC0. 
a. UE does not not “skip” (i.e. does not remove) BC1 from the list of reported band combinations, but includes BC1 in the list of band combinations reported to eNB.



RAN2#99bis agreed to adopt Option 1, and to further discuss specification changes needed.
This is the definition of a fallback band combination in TS36.306.
Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.







When analysing specification impact on Option 1, we found it not so logical to extend the concept of Fallback band combination to cover that a fallback band combination can support more bandwidths (or additional bandwidths) than the parent band combination. 
We note that UE is required to [TS36.306] “…support release of any SCell(s) … without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cell(s) in the fallback band combination”. To reach such additional bandwidth of a “fallback” band combination when releasing an SCell, the bandwidth of the remaining cell need to be reconfigured. This would be in conflict with the UE requirements. Clearly, a fallback band combination cannot support less bandwidths than the parent band combination.
For Option 2 (“BC1 is not a fallback band combination of BC0”), the following sentence could be added to the definition of fallback band combination:
A fallback band combination of another band combination supports the same bandwidths for a band as the other band combination supports for the same band.
One drawback with Option 2 is that UE will report additional band combination in the reduced UE band combination capability report. But this could also lead to more signalling, in case eNB asks UE to provide the fallback combinations that have different capabilities.
Furthermore: 
a) There are currently only few cases specified by RAN4 where this issue appear (multiple bandwidth combination sets for a band combination).
b) It is probably not likely that a UE supports more bandwidths in a “fallback” band combination than in the parent band combination.

With the analysis above, we ask RAN2 to revert the agreement from RAN2#99bis, and instead agree on Option 2 from [2]. 
We ask RAN2 to agree on the following:  
Revert RAN2#99bis agreement and agree on Option 2 (BC1 is not a fallback band combination of BC0).
Add to the definition of fallback band combination in TS36.306:
A fallback band combination of another band combination supports the same bandwidths for a band as the other band combination supports for the same band.

For reference, procedure text from TS36.331 on reduced band combination capability reporting is provided in Appendix A.
Example from TS 36.101 is presented in Annex B
Conclusion
In this document, we have discussed UE bandwidth support in fallback band combinations.
We ask RAN2 to agree on the following:  
1. Revert RAN2#99bis agreement and agree on Option 2 (BC1 is not a fallback band combination of BC0).
1. Add to the definition of fallback band combination in TS36.306:
A fallback band combination of another band combination supports the same bandwidths for a band as the other band combination supports for the same band.

A draft CR to TS36.306 is provided in [3].
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Appendix A, from TS36.331
5.6.3.3	Reception of the UECapabilityEnquiry by the UE
The UE shall:
<cut>
4>	if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes requestSkipFallbackComb:
5>	set skipFallbackCombRequested to true;
5>	for each band combination included in the list of candidates (including 2DL+1UL CA band combinations), starting with the ones with the lowest number of DL and UL carriers, that concerns a fallback band combination of another band combination included in the list of candidates as specified in TS 36.306 [5]:
6>	remove the band combination from the list of candidates;
6>	include differentFallbackSupported in the band combination included in the list of candidates whose fallback concerns the removed band combination, if its capabilities differ from the removed band combination;
<cut>



Appendix B, from TS36.101
The problem discussed in this document is illustrated below.
Assume UE supports CA 42D BCS 1, and CA 42C BCS 0. In Reduce band combination reporting, there are the following two alternatives:
1.	Include only CA 42D BCS 1 in reporting and set differentFallbackSupported.
	CA 42C BCS0 is considered to be a fallback of CA 42D BCS1.
2.	Include both CA 42D BCS 1 and CA 42C BCS 0 in reporting
	CA 42C BCS0 is not considered to be a fallback of CA 42D BCS1.


	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_42C
	CA_42C
	5, 10, 15, 20
	20
	
	
	
	40
	0

	
	
	20
	5, 10, 15
	
	
	
	
	

	
	
	10, 15, 20
	20
	
	
	
	40
	1

	
	
	20
	10, 15
	
	
	
	
	

	CA_42D
	CA_42C
	5,10,15,20
	20
	20
	
	
	60
	0

	
	
	20
	20
	5,10,15
	
	
	
	

	
	
	10, 15, 20
	20
	20
	
	
	60
	1

	
	
	20
	20
	10, 15
	
	
	
	

	CA_42E
	CA_42C
	5,10,15,20
	20
	20
	20
	
	80
	0

	
	
	20
	20
	20
	5,10,15
	
	
	

	CA_42F
	CA_42C
	5, 10, 15, 20
	20
	20
	20
	20
	100
	0
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