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1	Introduction
The UE capability enquiries were modified in Rel-13 to allow for The PUCCH configuration was critically extended in Rel-13, but the current field description is still somewhat ambiguous as to how to treat previous non-critical extensions. We discuss how to clarify them in this contribution.
2	Meaning of “different capabilities” for CA fallback band combinations 
The definition of “fallback band combination” can be found in TS36.306 as shown below:
	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.



As per Rel-13 mechanisms, E-UTRAN can request that UE skips all fallback combinations that are different from the “highest order” CA band combination, aws shown below in excerpt from TS36.331, section 5.6.3.3:
	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;



However, the meaning of “different capabilities” as per the green-highlighted text is not entirely clear: Originally, it was intended to mean at least those capabilities that are per band combination, which (at the time) was mostly considered for MIMO/CSI-RS support indications. Currently, the following capabilities are considered per band combination:
· Number of MIMO layers
· Number of CSI-RS processes
· Support of NAICS
· Bandwidth combination set
· Support of simultaneous Rx-Tx (for inter-band TDD)
· Support of DC (synchronous and asynchronous are indicated separately)
· Retuning time for SRS switching (per band-pair)
· Support of Additional Rx-Tx performance requirements
· Support of UL 256QAM
· Support of 4-layer MIMO for TM3/4
Out of these, the bandwidth combination set deserves some attention since its purpose is to let eNB know of the allowed cell combinations with certain maximum bandwidths. And even though BCS is indicated per band combination, and the support of BCS may vary for each band combination, since the BCS are denoted with numbers and there is not always a clear correspondence between support of BCS0 for two different band combinations, even if there is a “fallback” relation between those. 
This can be seen for example from the Rel-14 5CC basket WI RP-170143 in RAN4, where we have e.g the following (some columns pruned away for simplicity):
	CA combination
	REL-indep.
from
	supported next level fallback modes
(in DL and UL)

	CA_5DL_1A-3C-7C_1UL_BCS0
	Rel-12
	CA_4DL_1A-3C-7A_1UL_BCS0
CA_4DL_1A-3A-7C_1UL_BCS1
CA_4DL_3C-7C_1UL_BCS1



Observation 1: The support of BCS0 for one band combination does not necessarily indicate support of BCS0 for another band combination
To make this clearer, let’s consider a simple example case: Assume that UE supports CA_42F with 2x2 MIMO layers and the corresponding fallback combinations CA_42E, CA_42D and CA_42C, all with only 2x2 MIMO layers. In TS36.101, these are defined as shown below: 
	
	
	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

	
	
	20
	20
	20
	20
	5, 10, 15, 20
	
	



Assume now that eNB asks UE to indicate its capabilities with requestSkipFallbackComb. Hence, the UE shall skip the fallback combinations, which means that UE will only indicate support for CA_42F (with support BCS0 only since that’s the only possible value). However, it is not clear whether UE will indicate differentFallbackSupported and what would the absence/presence of that field mean, as we show with the following questions:
1) Will UE indicate differentFallbackSupported in this case (since only the supported BCS differ for the fallback combinations)?
2) Does support of BCS0 for CA_42F always imply support of BCS0 and BCS1 for CA_42C and CA_42D (since both allow the bandwidth configuration of CA_42F)?
Given that the BCS can be different for each band combination, we think that in general the answer to the above questions should be “No”, but this doesn’t seem to be clear from either the RRC specification or the definition of fallback band combination. Therefore, we propose that RAN2 clarifies this, e.g. with a NOTE in the RRC procedural description.
Proposal 1: UE supporting fallback combinations does not consider support of BCS when determining whether to indicate differentFallbackSupported.
This could be captured either clearly in normative text or with a NOTE, and it is not clear which option is the best. Therefore, we think RAN2 should decide on which option to take – we have provided example CRs for both options in R2-174200/R2-174201 (normative text) and R2-174202/R2-174203 (using NOTE).
Proposal 2: RAN2 to discuss whether to capture the proposal in TS36.331 within normative text or as a NOTE.
3	Conclusions
Observation 1: The support of BCS0 for one band combination does not necessarily indicate support of BCS0 for another band combination.
Proposal 1: UE supporting fallback combinations does not consider support of BCS when determining whether to indicate differentFallbackSupported.
Proposal 2: RAN2 to discuss whether to capture the proposal in TS36.331 within normative text or as a NOTE.
We have provided example CRs for both options in R2-174200/R2-174201 (normative text) and R2-174202/R2-174203 (using NOTE).
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