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Discussion and decision
1. Introduction
It is still open how the UE category and associated processing and buffer capabilities are handed in EN-DC. In this document, we propose a solution where LTE UE category and NR UE category are independently defined for EN-DC.
2. Discussion
It is our understanding that the UE category in NR will continue to indicate UE’s processing capability in UL and DL, soft buffer size and layer 2 buffer size as it does so today in LTE. In LTE Dual Connectivity, some parameters associated with the UE category is coordinated between Master Node and Secondary Node by SCG-ConfigRestrictInfo [1]. The purpose was to make sure that the total network scheduling at a given moment during Dual Connectivity does not exceed the UE capability.

It was possible in LTE Dual Connectivity to rely on the network to decide how the UE processing is split between MCG link and SCG link because the UE implementation of Dual Connectivity leverages Carrier Aggregation implementation (so is reflected in UE capability signalling). In case of EN-DC however, we should not assume that UE processing and buffer resources can be shared with full flexibility between LTE and NR within the UE. There will be various restrictions as to how those resources are shared in the UE depending on how LTE component and NR component are implemented together.
Observation 1:
In case of EN-DC, it cannot be assumed that UE processing and buffer resources can be shared with full flexibility between LTE and NR

It is therefore proposed that UE category and associated processing and buffer capabilities are reported by the UE for LTE and NR independently. This way, the network does not have to coordinate the “split” of UE processing and buffer resources between eNB and gNB.

Proposal 1:
UE category and associated processing and buffer capabilities are reported by the UE for LTE and NR independently.

It is expected that supported EN-DC band combinations consist of different CA band combinations from LTE and NR. To make the behaviour self-contained in each RAT, we propose a signalling scheme in which mapping of CA band combination to a UE category is provided in the UE capability signalling in each RAT.
Proposal 2:
For each LTE CA band combination used in EN-DC, the UE indicates corresponding LTE UE category in LTE UE capability signalling.
Proposal 3:
For each NR CA band combination used in EN-DC, the UE indicates corresponding NR UE category in NR UE capability signalling.
Proposal 4:
Feature grouping with assigned index as proposed in [2] is used to provide the mapping between CA combination and UE category.
The above proposals would mean that multiple UE categories are reported per RAT. Table-1 and 2 below describe the concept. As shown in Table-3, in the context of EN-DC UE category handling, LTE groups L1, 2, 5, 6, 8 and NR groups N1, 2, 4 are relevant (highlighted in yellow).
The eNB and gNB when it is configuring CA band combination for its RAT in EN-DC configuration can identify the corresponding UE category (hence processing and buffer capabilities in its RAT) based on the mapping.
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Table-1:  Mapping between CA band combination and UE category for LTE
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Table-2:  Mapping between CA band combination and UE category for NR
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Table-3: Supported EN-DC band combinations

3. Conclusion
In this document we propose a solution for EN-DC category handling. The following observation and proposals were made based on the discussion in this document.
Observation 1:
In case of EN-DC, it cannot be assumed that UE processing and buffer resources can be shared with full flexibility between LTE and NR

Proposal 1:
UE category and associated processing and buffer capabilities are reported by the UE for LTE and NR independently.

Proposal 2:
For each LTE CA band combination used in EN-DC, the UE indicates corresponding LTE UE category in LTE UE capability signalling.
Proposal 3:
For each NR CA band combination used in EN-DC, the UE indicates corresponding NR UE category in NR UE capability signalling.
Proposal 4:
Feature grouping with assigned index as proposed in [2] is used to provide the mapping between CA combination and UE category.
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