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1. Introduction
In the latest TR38.804 v100, it has been captured that “Radio interface protocols for NR are designed flexibly to allow the possibility of intra-frequency DC and Multi-Connectivity”.
The intra-frequency DC has once been studied during the legacy LTE DC SID, but was not adopted during WID phase, due to the fact the intra-frequency radio interferences between two independent eNBs/schedulers may be significantly large to suppress the throughput gain from such operation. In this contribution, we shall revisit this issue and make proceeding proposals.
2. Discussion
In 5G contexts, DC/MC operation involves both intra-RAT and inter-RAT cases. From operator deployment viewpoint, it is less likely that gNB and eLTE eNB are deployed in co-channel; hence the intra-frequency DC should only aim for Intra-NR case.

Proposal 1: To confirm that only Intra-NR intra-frequency DC is to be discussed and supported.
The legacy LTE DC aims only for inter-frequency upper layer data flow aggregation, where UE needs to support at least two independent UL transmissions. It has been observed and concerned by many sides that such dual UL transmission challenges the UL coverage and UE battery a lot, though it is still tolerable. In the 5G Multi-Connectivity context, such observation is still valid, and it would be also extremely challenging for UE to support more than two UL independent transmissions, hence there could not be more inter-frequency DC/MC, but intra-frequency DC/MC seems inevitable and more practical, when UE is connected to more RAN nodes. Actually in the centralized deployment scenario, it is more likely for UE to connect to more than one DU node at cell edge area; in the NR High-Freq deployment, the Beamforming helps to isolate the radio interferences across different nodes; all of those can prove that the practical gains from intra-frequency DC/MC operation does not look marginal any more.
Observation 1: Intra-NR intra-frequency DC operation is more practical and beneficial in 5G context.
Based on different use cases/purposes with intra-frequency DC operation, there can be different level of complexity/spec. impacts to be introduced; there are three main use cases with both non-centralized (Inter-gNB) and centralized (Inter-DU) deployment as follows:

Case 1: to improve UE throughput performance at cell edge.

Case 2: to improve radio link reliability at cell edge like soft HO.

Case 3: to achieve “0ms” interruption time during HO as required for NR.
For case 1, it may be feasible eventually, but its throughput gain vs. complexity must be justified until the NR PHY design becomes stable, hence such use case can be de-prioritized a bit from upper layer perspective.
For case 2, since URLLC is an important feature for NR, the radio link reliability at cell edge is a big concern for some URLLC services. With NR PDCP PDU duplication, the same packet can be transmitted by MCG link and SCG link in diversified manner, hence reliability can be improved. Such use case does not focus on the scheduling optimization aspects, hence incurs less complexity, so can be supported with higher priority.

For case 3, it has been already acknowledged that for UE with multiple Tx/Rx capability, “0ms” interruption time during HO is possible. Intra-frequency DC solution has once been studied and suggested in LTE WID: eMOB study phase. Such use case does not focus on the scheduling optimization aspects, hence incurs less complexity, so can also be supported with higher priority.
Proposal 2: RAN3 should prioritize the use case 2&3 above in the NR WID early phase, and work on use case 1 later after NR PHY mechanism is stable.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To confirm that only Intra-NR intra-frequency DC is to be discussed and supported.
Proposal 2: RAN3 should prioritize the use case 2&3 above in the NR WID early phase, and work on use case 1 later after NR PHY mechanism is stable.
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