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Introduction
In this contribution, we discuss the issue of the Rel-15 UE feature which may need to be revised for Rel-16. In TS 36.306, a UE capability on intraBandENDC-Support is defined in the following.
intraBandENDC-Support
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].
If the UE does not include this field for an intra-band (NG)EN-DC combination the UE only supports the contiguous spectrum for the intra-band (NG)EN-DC combination.
This UE capability was first introduced based to distinguish whether UE supports either DC_(n)41AA and DC_41A_n41A, or both, when the EN-DC band combination of 41 and n41 is signalled based on LS [1]. This EN-DC capability signalling differs from CA capability signalling as the contiguous CA capability is signalled using bandwidth class, but non-contiguous CA is signalled through the band combination.
The above definition is not clear enough when it says contiguous spectrum or non-contiguous spectrum and the initial proposal from RAN4 did not consider the complicated EN-DC scenarios such as we discuss in the following. The further clarification is required in RAN4 and it needs to be informed to RAN2, as there are also proposals to remove these ambiguous cases [6,7].
Discussion
There are some ambiguous EN-DC cases in TS 38.101-3. We have listed them in the following tables.
The first table is sampled from Table 5.3B.1.2-1, which is intended for contiguous EN-DC.
	EN-DC configuration in Table 5.3B.1.2-1 in TS 38.101-3
(Contiguous case)
	Uplink EN-DC configurations
	Issues

	DC_(n)41AB
	DC_(n)41AA, DC_41A_n41A
	Downlink is contiguous but both contiguous and non-contiguous configurations are there in uplink.

	DC_(n)41CA
	DC_(n)41AA, DC_41A_n41A
	Downlink is contiguous but both contiguous and non-contiguous configurations are there in uplink.

	DC_(n)41DA
	DC_(n)41AA, DC_41A_n41A
	Downlink is contiguous but both contiguous and non-contiguous configurations are there in uplink.

	DC_(n)48CA
	DC_(n)48AA4, DC_48A_n48A
	Downlink is contiguous but both contiguous and non-contiguous configurations are there in uplink.

	DC_(n)48DA
	DC_(n)48AA, DC_48A_n48A
	Downlink is contiguous but both contiguous and non-contiguous configurations are there in uplink.



Although they are categorized as contiguous case, the uplink configuration is non-contiguous. So it is unclear to the network if UE that only signals the support of contiguous EN-DC can support such configuration.

The second table is sampled from Table 5.3B.1.3-1, which is intended for non-contiguous EN-DC.
	EN-DC configuration in Table 5.3B.1.3-1 in TS 38.101-3
(Non-contiguous case)
	Uplink EN-DC configurations
	Issues

	DC_48A_(n)48AA
	DC_(n)48AA, DC_48A_n48A
	LTE and NR carriers are contiguous, but two LTE carriers are non-contiguous.
Contiguous and non-contiguous configurations are there in uplink.



Based on the RAN4 agreement [1] (though the definition text was later revised according to the updated UE feature list [3]), whether it is contiguous/non-contiguous EN-DC is based on whether it is contiguous across LTE and NR. This could be interpreted if the channel spacing between LTE carrier and adjacent NR carrier are contiguous, i.e., the channel spacing is equal to or less than the nominal channel spacing of EN-DC channel spacing specified in TS 38.101-3. 
Another interpretation is that the entire LTE and NR spectrum are contiguous, i.e., all carriers are contiguously spaced. In other word, all the adjacent carriers including intra LTE carriers and intra NR carriers are contiguously spaced. So LTE part is intra-band contiguous LTE CA (based on 36.101 criteria) and so is NR part (based on 38.101-1 criteria); further the NR and LTE channel spacing satisfies the criteria according to the nominal channel spacing specified in TS 38.101-3.
Based on these two possible interpretations, the above EN-DC could be interpreted in both ways. If the first interpretation applies, downlink DC_48A_(n)48AA and uplink DC_(n)48AA is contiguous; uplink DC_48A_n48A is non-contiguous. If the second interpretation applies downlink DC_48A_(n)48AA and uplink DC_48A_n48A are non-contiguous; uplink DC_(n)48AA is contiguous.
As we see some ambiguity in the definition of intraBandENDC-Support, it is proposed to have some clarifications in RAN4 and ask RAN2 to incorporate the RAN4 consensus.
There are several possible solutions to clarify this ambiguity. The following options are discussed in RAN4#97e [5].
Option 1: Contiguous EN-DC or non-contiguous EN-DC is based on whether the configuration is included the Table 5.3B.1.2-1 or Table 5.3B.1.3-1.
· Although non-contiguous uplink is included in Table 5.3B.1.2-1, they shall be supported by UE capable only of intra-band contiguous EN-DC.
Option 2: Clarify the definition of intraBandENDC-Support such that this is only related the adjacent LTE and NR carriers
· This option is the first interpretation described above. If the adjacent LTE and NR carriers are contiguous according to the channel spacing criteria in TS 38.101-3, UE support such configuration, even if LTE part or NR part includes non-contiguous sub-blocks.
· UE can support the configuration of contiguous downlink and non-contiguous uplink, only if UE signals the support of both contiguous EN-DC and non-contiguous EN-DC.
Option 3: Clarify the definition of intraBandENDC-Support such that all the carriers shall be contiguously spaced to be a contiguous EN-DC, otherwise, its non-contiguous.
· This option is the second interpretation described above. Only if all the LTE and NR carriers are contiguously spaced according to the channel spacing criteria in TS 36.101, TS 38.101-1, and TS 38.101-3, then, UE capable of contiguous EN-DC can supports such configuration.
· UE can support the configuration of contiguous downlink and non-contiguous uplink, only if UE signals the support of both contiguous EN-DC and non-contiguous EN-DC.
Option 4: Restructure UE capability signaling.
· If none of the solutions (the option 1-3) works well, revision of UE capability signaling structure can be further discussed. 
However, there are split views among options 2, 3 and 4 in RAN4#97e [5]. It is interesting that no companies favored the option 1, although the option 1 is literally the most straightforward interpretation of the current specification. Furthermore, another proposal is also made to consider downlink carriers as a criterion of this capability, which may be more consistent to the original intention of the categorization of these configurations.
Proposal: Intra-band EN-DC is considered contiguous only if the two adjacent NR and LTE carriers in downlink are contiguous each other, regardless of uplink configuration. Otherwise it is considered non-contiguous.
Conclusion
In this contribution, the issue about the current definition of intraBandENDC-Support is discussed. It is proposed that
Proposal: Intra-band EN-DC is considered contiguous only if the two adjacent NR and LTE carriers in downlink are contiguous each other, regardless of uplink configuration. Otherwise it is considered non-contiguous.
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