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1. Introduction
At RAN2 #102, there was a proposal to inherit the band combination request mechanisms supported for LTE [1]. As a consequence, NR RRC v15.2.1 spec supports the mechanism to filter band combinations by band, number of CCs and aggregated bandwidth. On the other hand, the filtering solution specific to intra-band non-contiguous CA (i.e. reducedIntNonContComb for LTE) was not introduced since companies thought that it was supported to address the LTE legacy issue. Nonetheless, none of the current NR specs has clarified how the intra-band non-contiguous band combinations are signalled in the band combination signalling. Hence, this paper attempts to clarify the default UE behaviour for the intra-band non-contiguous case. Furthermore, this paper also attempts to discuss the general approach as to how xDL + 1UL NR CA band combination is reported.
2. Discussion
2.1. xDL + 1UL CA for intra-band non-contiguous case
For LTE, reducedIntNonContComb is supported as excerpted from TS 36.306 below.
=====================================================================================
[bookmark: _Toc519508097]4.3.5.21	reducedIntNonContComb-r13
This field defines whether the UE supports receiving requestReducedIntNonContComb. If the UE supports reducedIntNonContComb-r13, the UE only includes one intra-band non-contiguous CA band combination, and exclude the other intra-band non-contiguous CA band combinations for which the presence of uplink CA bandwidth class in the band combination entry is different. One band combination entry can also indicate support of any other possible permutations in the presence of uplink CA bandwidth class where a paired downlink CA bandwidth class is the same or where the number of UL CCs is smaller than the one of paired DL CCs expressed by the CA bandwidth class.
For example, if the UE supports reducedIntNonContComb-r13, the UE only needs to report "DL: CA_42C-42A, UL: 42A paired with DL 42C", in order to indicate also support of "DL: CA_42C-42A, UL: 42A paired with DL 42A", "DL: CA_42A-42C, UL: 42A paired with DL 42A" and "DL: CA_42A-42C, UL: 42A paired with DL 42C".
For these band combinations not included in the capability, RF parameters specified within BandCombinationParameters (e.g., supportedMIMO-CapabilityUL, multipleTimingAdvance if supported) and measurement parameters specified within BandCombinationListEUTRA are the same as the ones for the band combination included in the UE capability.
=====================================================================================
The UE reports the supported intra-band non-contiguous band combinations according to the above rule, if requested by the eNB. The reasoning of introducing the eNB requested scheme was due to the fact that the legacy UE had reported all the possible band combinations for the intra-band non-contiguous case. 
In contrast, for NR, such the reduced band combination reporting mechanism can be introduced as default behaviour without gNB request. Therefore, the following is proposed:
Proposal 1:	The UE reports intra-band non-contiguous CA band combinations for NR, like reducedIntNonContComb supported for LTE CA. This reporting scheme is defined as default UE behaviour (i.e. explicit gNB request is not needed).
2.2. xDL + 1UL CA for inter-band case
One of the root causes on signalling explosion in LTE CA was that the UE has to report all the supported xDL + 1UL inter-band combinations. Thanks to skipFallbackCombinations introduced in Rel-13, the UE can skip reporting the fallback band combinations (e.g. yDL + 1UL inter-band combinations where y < x). Nevertheless, the number of xDL + 1UL inter-band combinations reported by the UE is not marginal. For instance, if a UE supports 5 inter-band DL + 1UL CA, the UE has to report 5 band combinations amongst which the presence of UL CA BW class is different.
In light of the fact that up to 2 inter-band Tx is a likely scenario so far, the NR part of EN-DC band combinations would most likely be xDL + 1UL band combinations. It is worthwhile discussing whether RAN2 should live with the reporting rule of xDL + 1UL inter-band combinations as in LTE or aim to reduce the signalling as for the intra-band non-contiguous case. For instance, if the same FeatureSetUplink is applicable to all frequency bands, the UE reports one xDL + 1UL inter-band combination (and supported FeatureSetCombinationId) and skip the others. If the different FeatureSetUplink is supported for some band combinations, they are reported explicitly together with the supported FeatureSetCombinationId. The following is proposed:
Proposal 2:	For xDL + 1UL inter-band combinations, if the same FeatureSetUplink is applicable to all frequency bands, the UE reports one xDL + 1UL inter-band combination and skip the others.
Proposal 2a:	If the different FeatureSetUplink is supported for some band combinations, they are reported explicitly.
3. Summary and proposal
In summary, the followings were proposed in this paper.
Proposal 1:	The UE reports intra-band non-contiguous CA band combinations for NR, like reducedIntNonContComb supported for LTE CA. This reporting scheme is defined as default UE behaviour (i.e. explicit gNB request is not needed).
Proposal 2:	For xDL + 1UL inter-band combinations, if the same FeatureSetUplink is applicable to all frequency bands, the UE reports one xDL + 1UL inter-band combination and skip the others.
Proposal 2a:	If the different FeatureSetUplink is supported for some band combinations, they are reported explicitly.
TP to 38.306 is to be developed during the meeting, if proposals are agreed.
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