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1 Introduction
RAN4#91 agreed that DC combinations such as DC_42_n78 and DC_42_n77 are treated as intra band EN-DC combinations and intra band contiguous EN-DC or intra band non-contiguous EN-DC requirements are applicable, though it seems inter band EN-DC since the band number of LTE band and that of NR band are different.
RAN4#91, however did not discuss capability aspects on these band configurations and still clarification is required for network to understand that UEs supporting these configurations support Intra band contiguous EN-DC only, Intra band non-contiguous EN-DC only or both. This contribution addresses the issue in terms of capability signaling perspective.
2 Discussion
RAN4#91 agreed the introduction of the following modified NOTE 4 in Table 5.5B.4.1-1 in TS38.101-3. The NOTE 4 was added to all the EN-DC configurations belonging to EN-DC combinations of DC_42_n78 and DC_42_n77.
NOTE 4: The minimum requirements for intra-band contiguous or non-contiguous EN-DC apply. The intra-band requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.

In terms of signalling perspective, when an intra band EN-DC configuration is supported by a UE, the UE needs to indicate whether the UE supports intra-band EN-DC with only non-contiguous spectrum, or with both contiguous and non-contiguous spectrum for the EN-DC configuration using a capability of intraBandENDC-Support. Note that if the capability is not signalled, it is considered that the EN-DC configuration only supports contiguous EN-DC according to the current TS38.306.

The easiest way would be reusing the exiting capability of intraBandENDC-Support by clarifying in TS38.101-3 that if DC_42_n78 and/or DC_42_n77 is supported by a UE, the capability needs to be signalled if necessary according to the existing rule captured in TS38.306 of intraBandENDC-Support. That means if nothing is signalled, the DC_42_n78 and/or DC_42_n77 supports only contiguous EN-DC. 
We, however, need to consider the following aspects. Firstly, UE supporting DC_42_n78 and/or DC_42_n77 would be most likely to support at least intra band non-contiguous EN-DC since at least some of operators’ spectrum holdings to use these band combinations in the early 5G phase would not be contiguous. Secondly, the development of UEs supporting these combinations and network have been already on going (or almost ending) while the combinations of DC_42_n78 and DC_42_n77 had been considered as “inter band EN-DC configurations” until the RAN4#91. That means that the UEs supporting DC_42_n78 and DC_42_n77 may not be supposed to signal intraBandENDC-Support (in other words, it is considered as intra band contiguous EN-DC) while the DC_42_n78 and DC_42_n77 implementation would be able to deal with at least intra band non-contiguous EN-DC configuration. This is inconsistent with the current rule to use intraBandENDC-Support. Moreover, even if UEs can apply intraBandENDC-Support to DC_42_n78 and/or DC_42_n77 appropriately (That means UE needs to signal intraBandENDC-Support ,to indicate if the UE supports non-congruous only or both contiguous and non-contiguous), network may not be able to understand that signal correctly since so far the combinations have been considered as inter band EN-DC configurations while network has not expected to receive such capability from UEs supporting these band combinations..

In summary, applying the same rule of intraBandENDC-Support to the combinations of DC_42_n78 and DC_42_n77 may impact on the commercial network. 
While if we tried to introduce the following new rule to avoid impacting on UE implementation under development in terms of signalling based on the current market situation that intra band non-contiguous EN-DC is more popular than intra band contiguous EN-DC for DC_42_n78 and DC_42_n77, this would impact on RAN2 specification.

When UE supporting DC_42_n78 or DC_42_n77 does not signal intraBandENDC-Support, the DC_42_n78 or DC_42_n77 is considered to support intra band non-contiguous EN-DC. The UE signals intraBandENDC-Support, when the UE indicates whether the UE supports intra-band EN-DC with only contiguous spectrum, or with both contiguous and non-contiguous spectrum for the EN-DC combination.
Proposal:  

When a UE supports DC_42_n78 and/or DC_42_n77, the band combinations shall support both intra band contiguous and intra band non-contiguous EN-DC. 

From network perspective, there is no impact on the commercial network since UE can deal with contiguous and non-contiguous EN-DC in any case. From UE perspective, the hurdle for UE to support intra band contiguous would not be so much high if it has been considered that the UE support at least intra band non-contiguous as default. In addition, with this approach, we do not need to change RAN2 specification.
3 Conclusion

This contribution discussed how to handle EN-DC combinations and their capability signaling. As a result, we propose the following. A companion CR to incorporate the proposal is also provided in [1].

Proposal:  

When a UE supports DC_42_n78 and/or DC_42_n77, the band combinations shall support both intra band contiguous and intra band non-contiguous EN-DC. 
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