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1. Introduction

38.804 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.
To implement these agreements, we will propose an efficient way to encode the UE capabilities to reduce their sizes. 

2. Continued increase in the size of the UE capabilities
The UE capability has become large enough now on LTE, that on cell edges it is causing delays in the Attach procedure and delaying the voice camping triggering IRAT transitions when the user starts dialing a number.
There are two approaches that have been proposed in previous meetings to reducing the size of the UE capabilities reported

1.
Filtering – UE only reports the capabilities relevant to the specific network, e.g., only the bands used in the network

2.
Indexing – UE only reports an index or label to capture a set of capabilities where the network use the value of the index to determine the set of capabilities

We will focus the following section on indexing.
3. Reducing the UE capabilities reported based on indexing 
There are many devices that have the same capabilities in operation on any given operator network. Using an index or UE capabilities identifier can significantly reduce the amount of capabilities reported to simply providing the identifier. The identifier could take a number of forms, e.g.
1.
Release identifiers: In LTE, the UE continues to report capabilites for features that have been deployed for a number of releases. Some kind of release identifier can be used to capture the functionality that gains traction in each release to avoid continuing to repeat these capabilities in subsequent releases
2.
Device type identifiers: There are finite device types that are actually deployed for each operator. The UE can report the device type and the operator can for example use a database to store the UE capabilities common to many devices of the same type.
2.
Feature specific identifiers: Since some features are deployed that impact a number of capabilities, it may be simpler to report a single feature specific identifier that captures a complete set of capabilities for the feature across a number of individual capabilities. In this case, profiles can be defined that indicate a standard set of features supported by the device.

Proposal 1:
NR shall support the ability to reduce the UE capabilites reported by indexing, e.g., 
· the UE provides an identifier in the UE capabilities that includes a given configuration of capabilities across features, device types or releases
4. Updating the UE capabilities

UE capabilities may change after an OTA upgrade, or the UE may need to switch between two capability profiles optimized for two different regions or areas frequently visited by the UE. Both of these profiles may be common across many UEs, that are using one or the other. Thus, there may not be an increase in memory/resource usage in the network when both capability profiles are already saved in the network.

Proposal 2:
NR shall support the UE’s ability to update its index, by either assigning a new index from the network, or by allowing the UE to index its capabilities that are stored in the network. 

While the update procedure itself may or may not involve a re-attach procedure, what is being updated to the network could be simplified, if the UE is aware that both its frequently used profiles are saved in the network, and all what needs to be communicated is a new profile index.
5. Conclusions

Based on the summary of NR scenarios and principles provided above, RAN2 should discuss the following proposals:
Proposal 1:
NR shall support the ability to reduce the UE capabilites reported by indexing, e.g., 
· the UE provides an identifier in the UE capabilities that includes a given configuration of capabilities across features, device types or releases
Proposal 2:
NR shall support the UE’s ability to update its index, by either assigning a new index from the network, or by allowing the UE to index its capabilities that are stored in the network. 
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