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Abstract of the contribution: Proposes a solution for how UE radio capabilities are identified.
1. Background
As identified in [1] in SA2#128b, a single format cannot work in all cases, since there will be scenarios where the serving PLMN will not recognise the UE Capability provided by the UE. For example, if the serving PLMN has no access to the mapping between the "manufacturer-specific" ID and the actual radio capabilities or some customisation is performed for the specific handset model in that PLMN. In [2] it was proposed that for this reason a PLMN-specific assignment could also be useful. 
In [2] though it was proposed that the "global" format is maintained and assigned by body like GSMA. This approach has received negative feedback. It is therefore considering the following types of UE Capability ID as way forward:
1. Globally assigned by manufacturer (ref. solution 1 in TR 23.743) 
2. Operator specific as described in this solution
It seems that both types of IDs would be useful to used in different deployments. 
This is how they can co-exist: 

1.
Manufacturer/global (as in sol.1 of TR 23.743) is optionally pre-configured in the UE

2.
If UE is configured with Manufacturer specific UE Capability ID, the UE reports at initial Registration in a PLMN based on capabilities it wants to use

3. Serving PLMN AMF 

i.
if it has access to mapping of Manufacturer specific UE Capability ID to radio capabilities can provide stored radio capabilities to RAN 

ii.
if it does NOT have access to mapping of Manufacturer specific UE Capability ID or does not want to use it can query the UEs radio capabilities and then provide an PLMN specific UE Capability ID for future indications 
3.
If UE is configured with PLMN-specific UE Capability ID, it stores it in a non-volatile memory and it provides the PLMN specific one on this PLMN only  

4.
Else if UE is not configured with any UE Capability ID, query capabilities and then provide a PLMN specific UE Capability ID for future indications
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6.X
Solution #X1: Solution for identifying UE radio capabilities using PLMN-specific UE Capability ID
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

The following requirements apply to this solution: 

1. It shall be possible to optionally identify the UE capabilities with a manufacturer assigned identifier (as in solution #1 of the present document)
2. If manufacturer assigned identifier is not used, a PLMN specific one can be used by serving AMF
3.
It shall be possible for the network or the device to change the UE Capability 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.

UE Capability ID format is split in two name/number-spaces:
- 
Globally assigned by UE manufacturer as in solution #1 
-
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

Additionally, the UE Capability 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. 

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 UE Capability ID. The format of UE Capability ID is split in 
1.
A manufacturer specific (as in sol.1 of TR 23.743) UE Capability ID(s) can be optionally configured in the UE e,g. upon manufacturing.
2.
If UE is configured with Manufacturer specific UE Capability ID, UE reports that at initial Registration in a PLMN based on capabilities it wants to use

3. Serving PLMN AMF 

i.
if it has access to mapping of Manufacturer specific UE Capability ID to radio capabilities can provide stored radio capabilities to RAN 

ii.
if it does NOT have access to mapping of Manufacturer specific UE Capability ID or does not want to use it can query the UEs radio capabilities and then provide an PLMN specific UE Capability ID for future indications e.g. using UE Configuration Update as defined in Figure 6.5.3-3
4.
If UE is configured with PLMN-specific UE Capability ID it provides the PLMN specific one on this PLMN only  

5.
Else if UE is not configured with any UE Capability ID, query capabilities and then provide a PLMN specific UE Capability ID for future indications
If memory for storing UE radio capabilities is a concern, it is up to AMF implementation to provide the same PLMN specific UE Capability ID to multiple different UEs with the same radio capabilities e.g. same model/manufacturer.
NOTE 1: How long the same PLMN-specific UE Capability ID can be kept in the UE and AMF depends on local operator policy. 
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
None. 
NOTE 2: How to handle PLMN specific UE Capability ID in case there is no PLMN-wide support of certain UE radio capabilities and RAN filtering is applied will be resolved in key issues 2 and 3.
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 UE Capability ID.
6.X.5
Evaluation

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

This solution builds on top of solution 1 and allows UE Capability ID to be assigned by (serving) PLMN if Manufacturer UE Capability ID is not used
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