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Abstract of the contribution: Proposes a solution for how are the UE capabilities identified.
1. Background
The consensus in [1], [2], [3], and [4] is to use a UE capability ID to identify the UE capabilities which the network can store along with the capabilities.

Observation 1: NG-RAN can reduce UE capabilities reporting by supporting the ability to reduce the UE capabilities reported by indexing known as a capability-profile-ID

Before determining the choice of the identifier, it is good to establish some requirements

Types of capability-profile-IDs to consider

1. Standardized – e.g., there is an administrative body such as GSMA that OEMs will register their capabilities and be assigned a corresponding capability-profile-ID. OEMs specify the capabilities with an associated capability-profile-ID and operators can retrieve it out of band into their local OAM

2. Operator specific – this could be preconfigured by operators as part of device certification, or assigned by the operator the first time any UE reports these capabilities on the network

It seems that both types of IDs would be good to allow, with operator specific being mandatory while standardized optional.

Additionally, the capability-profile-ID may be permanent or semi-statically associated with a device. Since a device may have certain features upgraded, e.g., due to a new SW release, a more flexible approach would be to allow the capability-profile-ID to be semi-statically defined and not associated with a permanent device ID such as IMEI. The network may also choose to remap a standardized identifier to an operator specific identifier or vice versa as part of OAM procedures

capability-profile-ID requirements: 
1.
It shall be possible to identify the UE capabilities with an operator specific identifier

2.
It shall be possible optionally to identify the UE capabilities with a standardized globally unique identifier

3.
It shall be possible for the network or the device to change the capability-profile-ID associated with a device, e.g., due to a SW upgrade enabling new capabilities on the device side or for remapping or OAM procedures in the network side.

The analysis in [2] considered three options for the capability-profile-ID:
1.
Using a hash function over the UE capability

2.
Using components of IMEI-SV, i.e., TAC + SVN

3.
Using a newly defined identifier

The analysis in [2] indicated that a hash function is not viable due to the extra complexity introduced in case of collision. Additionally, the IMEI-SV is a permanent device ID and is not suitable based on requirement 3

Proposal 1: UE capabilities are identified by a newly defined capability-profile-ID (i.e., not tied to any existing ID such as IMEI-SV)
With regards to whether the mapping between capability-profile-IDs and actual radio capabilities is standardised or not, the following is proposed: 

1. 
Non-standardized capability-profile-IDs are mandatory in rel.16. Standardized capability-profile-IDs are optional. 

2. 
Both types are compatible with the proposed framework, e.g., by partitioning the capability-profile-IDs similar to what has been defined for Slicing (NSSAI/SST) and QoS (5QIs)

3. 
To manage standardized UE capabilities ID, for example there is a “Device settings database” WG in GSMA where operators currently specify their device configuration requirements (e.g., APNs to use, SMS info); this would be the reverse where OEMs specify the capabilities with an associated index and operators can retrieve it out of band into their local OAM

2. References

 [1] R2-1713429 – UE Capability Compression

[2] R2-1713548 – UE capability retrieval framework in NR

[3] R2-1713499 – Use of identifier representing NR UE capabilities, baseline

[4] R2-1707210 – NR UE capabilities, size reduction and simplification  
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6.X
Solution #X1: Solution for identifying UE radio capabilities using new capability-profile-ID
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

The consensus in [x1], [x2], [x3], and [x4] is to use a UE capability ID to identify the UE capabilities which the network can store along with the capabilities.

NG-RAN can reduce UE capabilities reporting by supporting the ability to reduce the UE capabilities reported by indexing known as a capability-profile-ID.
The following requirements apply to the capability-profile-ID: 

1.
It shall be possible to identify the UE capabilities with an operator specific identifier

2.
It shall be possible optionally to identify the UE capabilities with a standardized globally unique identifier

3.
It shall be possible for the network or the device to change the capability-profile-ID associated with a device, e.g., due to a SW upgrade enabling new capabilities on the device side or for remapping or OAM procedures in the network side.

The analysis in [x2] considered three options for the capability-profile-ID:
1.
Using a hash function over the UE capability

2.
Using components of IMEI-SV, i.e., TAC + SVN

3.
Using a newly defined identifier

The analysis in [x2] indicated that a hash function is not viable due to the extra complexity introduced in case of collision. Additionally, the IMEI-SV is a permanent device ID and is not suitable based on requirement 3

Before determining the choice of the identifier, it is good to establish some requirements for the types of capability-profile-IDs to consider

· Standardized – e.g., there is an administrative body such as GSMA that OEMs will register their capabilities and be assigned a corresponding capability-profile-ID. OEMs specify the capabilities with an associated capability-profile-ID and operators can retrieve it out of band into their local OAM

· Operator specific – this could be preconfigured by operators as part of device certification, or assigned by the operator the first time any UE reports these capabilities on the network

It seems that both types of IDs would be good to allow, with operator specific being mandatory while standardized optional.

Additionally, the capability-profile-ID may be permanent or semi-statically associated with a device. Since a device may have certain features upgraded, e.g., due to a new SW release, a more flexible approach would be to allow the capability-profile-ID to be semi-statically defined and not associated with a permanent device ID such as IMEI. The network may also choose to remap a standardized identifier to an operator specific identifier or vice versa as part of OAM procedures.

6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

UE radio capabilities are identified by a newly defined capability-profile-ID (i.e., not tied to any existing ID such as IMEI-SV).
With regards to whether the mapping between capability-profile-IDs and actual radio capabilities is standardised or not, the following is proposed: 

· Non-standardized (operator specific) capability-profile-IDs are mandatory in rel.16. Standardized capability-profile-IDs are optional. 

· Both types are compatible with the proposed framework, e.g., by partitioning the capability-profile-IDs similar to what has been defined for Slicing (NSSAI/SST) and QoS (5QIs)
· To manage standardized UE capabilities ID, for example there is a “Device settings database” WG in GSMA where operators currently specify their device configuration requirements (e.g., APNs to use, SMS info); this would be the reverse where OEMs specify the capabilities with an associated index and operators can retrieve it out of band into their local OAM

6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
None. 
NOTE: Procedures for how to manage UE radio capabilities using new capability-profile-ID will be described under a different key issue.
6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

UE, NG-RAN, and CN (if radio capabilities are stored there) will have to manage UE radio capabilities using new capability-profile-ID
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
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