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Discussion and decision
1. Introduction
TR38.804 summarizes the current agreements regarding NR’s UE capabilities reporting:
The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). The change of UE capabilities is just to, temporarily (e.g. under network control), limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core. The UE signals the temporary capability restriction request to the gNB.
In this document, we propose to agree on further details implementing the text in bold above.
2. Discussion
2.1. Grouping of UE capabilities
As also discussed in [1], we propose a scheme where the UE capabilities are grouped as represented in the table-1 below. Essentially, two types of NR capabilities are proposed.

· The baseline capabilities:
Consists of the feature set that is always available, e.g. L2 feature capabilities.

· The set capabilities:

Includes a set of groups in which a single group consists of a feature set that can be used simultaneously, e.g. UE categories, CA band combinations, MIMO and Modulation schemes.
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Table-1:  Feature grouping for NR

The example above shows that the grouping is done based on the processing requirement. For the purpose of temporary capability restriction, one or multiple groups can be temporarily restricted. The UE can signal the available groups at a given time to the network.

Proposal 1:
The UE shall support a set of baseline capabilities that are always supported.

Proposal 2:
The UE shall be able to group its other capabilities to enable temporarily restricting its capabilities.

2.2. Signalling
As for the signalling of capability groups, we consider that it is not enough that one feature can map to only one group, because some low complexity features (for example 2xCA) may be supported in most but only few corner cases.

Proposal 3:
UE capability signalling shall allow an NR feature to be mapped to multiple capability groups, i.e., a single capability can be allowed to be part of multiple groups.

The following figure shows the signalling flow between the UE and the serving gNB. The UE sends an RRC message to the gNB indicating the need of temporary capability restriction. The gNB initiates UE capability enquiry procedure, in which the UE indicates which capability groups are available currently, reflecting a temporary capability restriction in the UE due to hardware sharing, interference or overheating, etc. In this example, the UE wants to throttle the data throughput down to 1Gbps, hence indicates the groups other than N3 are available. The UE capability enquiry procedure can be followed by reconfiguration procedure.
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Figure-1:
UE capability temporary restriction
Proposal 4:
The UE shall be able to indicate which NR capability groups are available at a given time.
Proposal 5:
The UE capability enquiry procedure is used to retrieve the information about temporary UE capability restrictions.
2.3. LTE-NR Dual Connectivity
For the dual connectivity configurations where the Secondary Node (SN) is a gNB, the procedure described in figure-1 can be performed directly between the UE and the gNB. It has already been agreed that RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete can be sent via the direct SRB in SCG. There does not seem to be a compelling reason why the entire procedure described in figure-1 cannot be performed through the direct SRB. It should be noted however that the gNB (SN) may have to coordinate with the eNB (MN) before radio resource configuration as response to UE capability enquiry.
Proposal 6:
The following RRC messages can be sent via the SRB in the SCG
· UE indication for available NR capability groups

· UE Capability Enquiry

· UE Capability Information
3. Summary
Proposal 1:
The UE shall support a set of baseline capabilities that are always supported.

Proposal 2:
The UE shall be able to group its other capabilities to enable temporarily restricting its capabilities.
Proposal 3:
UE capability signalling shall allow an NR feature to be mapped to multiple capability groups, i.e., a single capability can be allowed to be part of multiple groups.

Proposal 4:
The UE shall be able to indicate which NR capability groups are available at a given time.
Proposal 5:
The UE capability enquiry procedure is used to retrieve the information about temporary UE capability restrictions.
Proposal 6:
The following RRC messages can be sent via the SRB in the SCG

· UE indication for available NR capability groups

· UE Capability Enquiry

· UE Capability Information
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