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Introduction
In RAN4#98-e meeting, the discussion for contiguous and non-contiguous intra-band ENDC combination above 2 carriers has been raised. A WF is agreed for further discussion about how to interpret the definition for intra-band contiguous and non-contiguous EN-DC and how to use the IE intraBandENDC-Support for DL and UL configuration. In RAN#91-e, the clarification for intra-band EN-DC definition has also been continued and the conclusion is to continue discussing the issue in RAN4. In this paper, we would like to share our view in the following.
Discussion
2.1 Interpretation of intra-band contiguous and non-contiguous EN-DC band combination
In RAN4#98-e, the discussion about how to differentiate intra-band contiguous and non-contiguous EN-DC band combination is converged into two options. One option is to use whether LTE sub-block is contiguous with NR sub-block to differentiate contiguous and non-contiguous EN-DC band combination. The other option is that the entire LTE and NR spectrum are contiguous can be called intra-band contiguous EN-DC band combination. From our viewpoint, it is more intuitive to use the spectrum as a rule to distinguish contiguous and non-contiguous ENDC combination. However, according to TS 38.306 clause 3.1 definition, it is specified that an intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination. Hence, for example, the elaborate definition may be DC_48A_(n)48AA with UL DC_48A_n48A is an intra-band non-contiguous EN-DC band combination which is also aligned with the current specification.
Observation 1: The DC_48A_(n)48AA with UL DC_48A_n48A is an intra-band non-contiguous EN-DC band combination.
2.2 IntraBandENDC-Support for DL and UL configuration
The other topic for intra-band EN-DC combination is to discuss how to interpret IE intraBandENDC-Support for intra-band EN-DC band combination. From 38.306 definition, it is related to the spectrum is contiguous or non-contiguous which is used to distinguish intra-band contiguous and non-contiguous EN-DC combination. From UE measurement report, the network can only see the LTE and NR support band for a specific ENDC combo but cannot differentiate the contiguous or non-contiguous combination. Hence, the intraBandENDC-Support can assist the network to understand which combinations the UE can support.
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For example, if the UE reports LTE CA_48C and NR band n48A to the network, the network need to read intraBandENDC-Support to figure out which combos the UE actually supports. If the intraBandENDC-Support is not reported, it means the contiguous DC_(n)48CA is supported by the UE. If intraBandENDC-Support=non-contigous, it means the non-contiguous DC_48C_n48A is supported by the UE. Furthermore, if intraBandENDC-Support=both, it means the contiguous DC_(n)48CA and non-contiguous DC_48C_n48A are both supported by the UE. The same scenario for DC_48A_(n)48AA (not reported for intraBandENDC-Support) and DC_48A-48A_n48A (intraBandENDC-Support=non-contigous) can also be applied.
// 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] 

There is no problem for intraBandENDC-Support to indicate UL and DL configuration when the intra-band EN-DC total carrier is two. However, if the intra-band EN-DC total carrier is above two, there may be an issue for the UE to indicate the uplink configuration to the network. For example, the intraBandENDC-Support cannot be used to indicate the network about UL and DL configuration when the UE would like to support the contiguous DC_(n)48CA with the non-contiguous UL DC_48A_n48A or the non-contiguous DC_48A_(n)48AA with the contiguous UL DC_(n)48AA. 
As mention above, according to TS 38.306 clause 3.1 definition, the network would assume the UE support the fallback DC_(n)48AA if the UE indicate DC_(n)48CA. In other words, the network would not assume DC_(n)48CA with UL DC_48A_n48A is supported by the UE. The same as DC_48A_(n)48AA, the network would assume the UE supports fallback DC_48A_n48A and would not assume the DC_48A_(n)48AA with UL DC_(n)48AA is supported by the UE.  So it seems that the IE intraBandENDC-Support cannot assist the network to distinguish contiguous or non-contiguous EN-DC uplink configuration is supported by the UE. Hence, it is discussed in the WF about whether the new signaling is needed for UL and DL to indicate the configuration such as the DC_(n)48CA with UL DC_48A_n48A or DC_48A_(n)48AA  with UL DC_(n)48AA.
From our point of view, in order not to violate fallback definition and impact signaling design, the compromised solution may be moving DC_(n)48CA with UL DC_48A_n48A from contiguous to non-contiguous EN-DC combination and moving DC_48A_(n)48AA with UL DC_(n)48AA from non-contiguous to contiguous EN-DC combination. If the UE wants to support DC_(n)48CA with UL DC_48A_n48A and UL DC_(n)48AA configuration, the UE can indicate  intraBandENDC-Support=both to the network. If the UE wants to support DC_48A_(n)48AA with UL DC_48A_n48A and UL DC_(n)48AA configuration, the UE can also indicate intraBandENDC-Support=both to the network. Hence, there is no need to define the new signaling to differentiate intra-band EN-DC UL and DL configuration.
Proposal 1: Do not introduce the new signaling for intra-band EN-DC UL and DL configuration.
Proposal 2: Redefine the following intra-band EN-DC combination 
· DC_(n)48CA with UL DC_48A_n48A is an intra-band non-contiguous EN-DC combination
· DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC combination
Conclusion
From the above discussion, our conclusion is in the following.
Observation 1: The DC_48A_(n)48AA with UL DC_48A_n48A is an intra-band non-contiguous EN-DC band combination.
Proposal 1: Do not introduce the new signaling for intra-band EN-DC UL and DL configuration.
Proposal 2: Redefine the following intra-band EN-DC combination 
· DC_(n)48CA with UL DC_48A_n48A is an intra-band non-contiguous EN-DC combination
· DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC combination
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Indicates whether the UE supports intra-band (NG)EN-DC with only non-contiguous
spectrum, or with both contiguous and non-contiguous spectrum for the (NG)EN-DC
combination as specified in TS 38.101-3 [4].
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