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Discussion and decision
1. Introduction
UE capability coordination based on “index approach” was discussed over email [1]. In this document we discuss further details on the solution and introduce the concept of UE capability grouping.
2. Discussion
2.1. Index based UE capability coordination (solution 1 in [1])
The index based UE capability coordination is already well explained in the email discussion [1]. Each CA band combination is assigned an index and a dependency matrix is used to indicate allowed combinations of LTE and NR CA band combinations. The figure-1 and figure-2 below show examples of indexed CA combinations in LTE and NR. The figure-3 shows an example of the dependency matrix. 
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Figure-1:
 LTE band combinations





Figure-2: NR band combinations
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Figure-3: Dependency matrix for DC band combinations
2.2. Grouping of UE capabilities
The discussion in the previous section was focused on the coordination of CA band combinations and each CA band combination was assigned a single index for the coordination purpose. We think it is possible to group multiple capabilities as follows.
· Intra-feature grouping, e.g. multiple CA band combinations are grouped into a single group

· Inter-feature grouping, e.g. a CA band combination and a UE category are grouped into a single group

The following tables try to depict the concept of such grouping. It should be noted that the grouping is done based on the processing requirement and need of DC band combination coordination.
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Table-1:  Feature grouping for LTE
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Table-2:  Feature grouping for NR

From the UE point of view, the supported DC band combinations are regulated by the RF and baseband processing capabilities of the UE as shown in the table-3 below. In this example, it is assumed the UE has the total processing capability of 1.5Gbps. The combinations described in the table can be translated into the dependency matrix shown further down in figure-4.
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Table-3: LTE and NR feature groups for supported DC band combinations
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Figure-4: Dependency matrix for LTE/NR UE capabilities
This solution is essentially a simplified version of the index approach as it will reduce the number of indexes and the size of the dependency matrix. As can be seen in the figure-5, the possible 11 DC band combinations are indicated by 8 LTE/NR group dependencies thanks to the grouping. An additional benefit of including the UE category in the grouping is that it eliminates the need of explicit coordination for those parameters associated with UE category; the number of bits processed per TTI, L2 buffer size and so on.
2.3. Inter-node coordination
In terms of the coordination between MN and SN, the node originating an inter-node procedure can indicate the index of the intended configuration of the own RAT. The receiving node can use the dependency matrix to identify the allowed configurations in its RAT. The following figure shows the example call flow in case of SN addition. We therefore propose that the dependency matrix be understood by both MN and SN so that the coordination works both in MN initiated procedure and SN initiated procedure.
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Figure-5:
SN addition procedure
2.4. Summary
It has been shown that the index based approach sufficiently achieves the goal of UE capability coordination with abstraction as agreed by RAN2. The index based approach can further be enhanced with the grouping of UE feature capabilities. The grouping eliminates the need of explicit coordination for the parameters associated with UE category (e.g. the number of bits processed per TTI, L2 buffer size).
Proposal 1:
Index based UE capability coordination is adopted

Proposal 2:
Per RAT, each index indicates a group of feature capabilities
Proposal 3:
The UE indicates a UE category associated with each group

Proposal 4:
Parameters associated with UE category (e.g. the number of bits processed per TTI, L2 buffer size) is coordinated based on the index approach, i.e. no explicit coordination is needed.
Proposal 5:
Dependency matrix indicating the allowed “inter-RAT” combinations of the feature capabilities is understood by both MN and SN

Proposal 6:
The originating node of an inter-node coordination procedure indicates the index corresponding to the configuration of its RAT to the receiving node

Proposal 7:
The receiving node looks at the dependency matrix to identify the allowed set of feature capabilities of its RAT
3. Conclusion
In this document we discussed further details on the index based UE capability coordination and introduced the concept of UE capability grouping. The following proposals were made based on the discussion in this document.
Proposal 1:
Index based UE capability coordination is adopted

Proposal 2:
Per RAT, each index indicates a group of feature capabilities
Proposal 3:
The UE indicates a UE category associated with each group

Proposal 4:
Parameters associated with UE category (e.g. the number of bits processed per TTI, L2 buffer size) is coordinated based on the index approach, i.e. no explicit coordination is needed.
Proposal 5:
Dependency matrix indicating the allowed “inter-RAT” combinations of the feature capabilities is understood by both MN and SN

Proposal 6:
The originating node of an inter-node coordination procedure indicates the index corresponding to the configuration of its RAT to the receiving node

Proposal 7:
The receiving node looks at the dependency matrix to identify the allowed set of feature capabilities of its RAT
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