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Introduction
In RAN4#99-e meeting, the discussion for contiguous and non-contiguous intra-band ENDC combination above 2 carriers continued discussing but no consensus is reached. A WF has been agreed for further discussion about the IE intraBandENDC-Support definition and whether to introduce the UE capability signaling to distinguish DL configuration and UL configuration for intra-band EN-DC combination. In addition, the fallback from contiguous band combination to non-contiguous band combination and from non-contiguous band combination to contiguous band combination are also discussed. In this paper, we would like to share our view in the following.
Discussion
[bookmark: _GoBack]The IE intraBandENDC-Support is originally designed for the network to distinguish whether intra-band contiguous or non-contiguous EN-DC band combination is supported when the UE reports one LTE carrier (ex. 48A) and one NR carrier (ex. n48A) to the network. If the intraBandENDC-Support is not reported, it means intra-band contiguous  DC_(n)48AA is supported by the UE. If intraBandENDC-Support=non-contiguous, it means intra-band non-contiguous DC_48A_n48A is supported by the UE. Furthermore, if intraBandENDC-Support=both, it means the contiguous DC_(n)48AA and non-contiguous DC_48A_n48A are both supported by the UE. 
[DC_(n)48CA or DC_48C_n48A]
ueCapabilityInformation-r8
	UE-MRDC-Capability
		rf-ParametersMRDC
			supportedBandCombinationList:
				BandCombination
					BandParameters: eutra
						eutra
							bandEUTRA: 48
							ca-BandwidthClassDL-EUTRA: c 
							ca-BandwidthClassUL-EUTRA: a
					BandParameters: nr
						nr
							bandNR: 48
							ca-BandwidthClassDL-NR: a
							ca-BandwidthClassUL-NR: a
					featureSetCombination: 0
					mrdc-Parameters
						intraBandENDC-Support: 
· not reported [for DC_(n)48CA]
· non-contiguous [for DC_48C_n48A]
· both [for DC_(n)48CA  and DC_48C_n48A] 

In this scenario, the UL configuration is not ambiguous in one LTE carrier and one NR carrier scenario. However, with the combinations growing up, some the intra-band EN-DC band combinations above 2 total carriers are introduced which may cause the network cannot understand which UL configuration in a specific intra-band EN-DC combination. For example, if the UE reports LTE CA_48C and NR n48A to the network, the IE intraBandENDC-Support can assist the network to distinguish DC_(n)48CA and DC_48C_n48A. If the intraBandENDC-Support is not reported, it means the intra-band contiguous DC_(n)48CA is supported by the UE. If intraBandENDC-Support=non-contigous, it means the intra-band non-contiguous DC_48C_n48A is supported by the UE. If intraBandENDC-Support=both, it means the intra-band contiguous DC_(n)48CA and non-contiguous DC_48C_n48A are both supported by the UE. Even if intraBandENDC-Support can help the network to know intra-band contiguous or non-contiguous combination in the above 2 total carrier scenario, it only can work well in DL configuration. The UL configuration would be ambiguous to the network about contiguous or non-contiguous UL is supported in contiguous or non-contiguous EN-DC DL configuration. For example, if the UE reports LTE CA_48C and NR n48A with absent intraBandENDC-Support, the network can know that intra-band contiguous DC_(n)48CA can be supported by the UE. However, from intraBandENDC-Support, the network cannot know which UL configuration for DC_48A_n48A or DC_(n)48AA is supported by the UE. The same ambiguous situation can be applied to DC_48A_(n)48AA with UL DC_48A_n48A or UL DC_(n)48AA.
In RAN4#99-e, the intraBandENDC-Support definition and the impact to the UE capability signaling were discussed in the approved WF. To deal with the ambiguity about intra-band DL contiguous with UL non-contiguous EN-DC and intra-band DL non-contiguous with UL contiguous EN-DC, most proposal would like to keep no change to UE capability signaling. One option is proposed to determine contiguous or non-contiguous for intra-band EN-DC by the configuration between primary cells in each cell group. In other words, it is similar to UL-based definition for contiguous or non-contiguous intra-band EN-DC definition. For example, DC_(n)48CA with UL DC_48A_n48A can be seen as an intra-band non-contiguous EN-DC combination and DC_48A_(n)48AA with UL DC_(n)48AA can be seen as an intra-band contiguous EN-DC combination. 
According to TS 38.306 clause 3.1 fallback band combination definition, an intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination. So if the UE reports LTE CA_48C and NR n48A with absent intraBandENDC-Support, the network would assume DC_(n)48CA with UL DC_(n)48AA is supported by the UE due to fallback principle. Hence, DC_(n)48CA with UL DC_48A_n48A may not be a valid combination from network perspective. However, there is RAN4 common understanding that the UE support non-contiguous for a combination can also support contiguous combination. So for non-contiguous DC_48A_(n)48AA, the network can realize the UL configuration can be contiguous UL DC_(n)48AA or non-contiguous UL DC_48A_n48A. For the case in intra-band contiguous DL configuration with non-contiguous UL configuration, an approach to introduce the UE capability is proposed to indicate the UL and DL configuration for intra-band EN-DC combination. It is also beneficial for some low cost UE to save more hardware space if the UE can indicate to the network with only support such as DC_48A_(n)48AA with only UL DC_(n)48AA. However, it may impact the UE capability signaling design from rel-15 and cause non-backward compatible issue. 
From our viewpoint, it is preferred that there is no impact to signaling change so we support the option to distinguish contiguous from non-contiguous intra-band EN-DC by the configuration between primary cell in each cell group. With this definition, DC_(n)48CA and DC_(n)48DA with UL DC_48A_n48A can be moved from contiguous to non-contiguous EN-DC and also the non-contiguous UL DC_48A_n48A can be a valid fallback combo from DC_(n)48CA. However, if the above definition cannot have the majority view of the group, we would like to support to introduce the new UE capability signaling for intra-band EN-DC UL and DL configuration. From our understanding, there is no Rel-16 UE in the market or in the development stage this year. Hence, it is suitable timing to introduce the UE capability signaling without NBC issue from Rel-16. 
Proposal 1: It is proposed that the contiguous or non-contiguous intra-band EN-DC is determined by the configuration between primary cell in each cell group
· Redefine the following intra-band EN-DC combinations 
· DC_(n)48CA and DC_(n)48DA with UL DC_48A_n48A are intra-band non-contiguous EN-DC combination
· DC_48A_(n)48AA with UL DC_(n)48AA is intra-band contiguous EN-DC combination
Proposal 2: If proposal 1 is not agreed, the compromised solution can be to introduce the new UE capability signaling from Rel-16 for intra-band EN-DC UL and DL configuration.
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: It is proposed that the contiguous or non-contiguous intra-band EN-DC is determined by the configuration between primary cell in each cell group
· Redefine the following intra-band EN-DC combinations 
· DC_(n)48CA and DC_(n)48DA with UL DC_48A_n48A are intra-band non-contiguous EN-DC combination
· DC_48A_(n)48AA with UL DC_(n)48AA is intra-band contiguous EN-DC combination
Proposal 2: If proposal 1 is not agreed, the compromised solution can be to introduce the new UE capability signaling from Rel-16 for intra-band EN-DC UL and DL configuration.
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