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Abstract of the contribution: This paper proposes a solution to KI#2 and KI#3 for how the UE radio capabilities signalled and stored.
1. Introduction

Currently, even though all UEs of the same model and with the same software version support the same set of capabilities, the RAN and the CN handle them as if they were UE specific. And since the RAN is not required/supposed to maintain any information about individual IDLE UEs, it must re-acquire the UE capabilities every time a UE connects.
To save storage in the CN as well as reduce signalling due to UE Radio Capability retrieval, the following are proposed:

[Proposal-1] It’s proposed to change the UE specific storage of UE Radio Capabilty to UE Capabilty ID specific storage;

[Proposal-2] It’s proposed to change the UE specific retrieval of UE Radio Capability to UE Capabilty ID specific retrieval.

Below is an example how the proposal works in 5GS:
During Registration Request, the UE includes UE Capability ID in Registration Request, the AMF will then check whether UE Radio Capabilities for this specific UE Capabilty ID is available in the AMF:
If the UE Radio Capabilities for this specific UE Capabilty ID is not available, at subsequent initial context setup procedure, the AMF includes the UE Capability ID but does not include the UE Radio Capability in NGAP INITIAL CONTEXT SETUP REQUEST message. Based on the absence of UE Radio Capability, the NG-RAN will fetch UE Radio Capability from the UE for this UE Capability ID (if not available) and upload it to the AMF. The AMF stores the received UE Radio Capability for the UE Capabilty ID on NF level but not on UE Context level. The stored UE Radio Capabilites for the UE Capabilty ID will be used later for all UEs using the same UE Capabilty ID.  
If the UE Radio Capabilities for this specific UE Capabilty ID is available, which means that the UE Radio Capability for this UE Capability ID has been retrieved earlier, then this info will be used for this UE as well. The AMF includes both UE Radio Capability and UE Capability ID in the NG-RAN in NGAP INITIAL CONTEXT SETUP REQUEST message message.
Regarding how to retrieve UE Radio Capability for a UE Capability ID, the following is proposed:

[Proposal-3] It’s proposed that the AMF uses NGAP INITIAL UE CONTEXT SETUP with UE Capability ID but without UE Radio Capability to request the NG-RAN to upload the UE Radio Capability for the UE Capability ID.
2. Proposal

It is proposed to add the following solution to TR 23.743. 
FIRST CHANGE (ALL TEXT ARE NEW)
6.X
Solution #X Retrieve UE Radio Capability and store it in AMF per UE Capability ID
6.X.1
Introduction
This solution address Key Issue #2 and Key Issue #3.
6.X.2
Functional Description

During Registration Request, the UE includes UE Capability ID in Registration Request, the AMF will then check whether UE Radio Capabilities for this specific UE Capabilty ID is available in the AMF:
If not available, the AMF, at subsequent initial context setup, includes UE Capability ID in the NGAP INITIAL CONTEXT SETUP message, and the absence of UE Radio Capabilities in the message will trigger the NG-RAN to retrieve UE Radio Capability from the UE (if UE Radio Capability for this Capability ID is not available in NG-RAN) and upload it to to the AMF. 
When the AMF receives the UE Radio Capability for the UE Capability ID from the NG-RAN, the AMF stores this info but independent of the UE Context, and this info will be used for later other UEs with the same UE Capabilty ID.  

If available, which means that the UE Radio Capability for this UE Capability ID has been retrieved earlier, then the available info will be used for this UE. The AMF includes both UE Radio Capability and UE Capability ID to the NG-RAN in NGAP INITIAL CONTEXT SETUP message.
6.X.3
Procedures

6.X.3.1
Registration

The existing procedure (i.e. clause 4.2.2.2.2) in TS 23.502 v15.2.0 is reused, and only changes to the existing steps are described.
4.2.2.2.2
General Registration
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Figure 4.2.2.2.2-1: Registration procedure

Step 1: UE includes UE Capability ID in Registration Request message.
6.X.3.2
Retrieval of UE Radio Capability
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Figure 6.X.3-1: AMF request RAN to retrieve UE Radio Capability 

1. If the AMF does not have UE Radio Capabilities for the UE Capability ID during UE Registration, the AMF includes UE Capability ID but does not include UE Radio Capabilty in NGAP INITIAL CONTEXT SETUP.
2. The absence of UE Radio Capability triggers the NG-RAN to requests the UE to upload the UE radio capability information associated with UE Capability ID if such information is not available in the NG-RAN.

3. The UE provides the NG-RAN with its UE radio capabilities associated with the UE Capability ID sending the RRC UE Capability Information.

4. The NG-RAN sends the UE Radio Capability to the AMF. The AMF stores the UE Radio Capability associated with the UE Capability ID. 
This information will be used for all UEs using the same UE Capability ID.
6.X.4
Impacts on existing entities and interfaces

Impacted entities:
UE: Include UE Capability ID in Registration Request;
AMF: 

Retrieve UE Radio Capabilities for a UE Capablity ID using NGAP INITIAL CONTEXT SETUP including UE Capability ID but not including UE Radio Capabilities;
Store UE Radio Capabilities for a UE Capability ID on NF level instead of on UE Context level, and use this info for all UEs using the same UE Capability ID;
Includes both UE Radio Capabilities (if available) and UE Capability ID in NGAP INITIAL CONTEXT SETUP REQUEST. 
NG-RAN: 

Retrieve UE Radio Capabilities and UE Capability ID from the UE.

Upload the UE Radio Capability using NGAP UE Capability Info Indication message.

Impact on interface:
5GC-NAS

NGAP
RRC
Editor's Note: Impact on NG-RAN is to be confirmed by RAN group.
6.X.5
Evaluation

The solution reuse existing procedures.

The solution requires UE Radio Capability retrieval but the signalling for retrieval is reduced as the UE Radio Capabilties for the same UE Capability ID is retrieved only once for the same AMF.
The storage of UE Radio Capabilties is also reduced as the storage is on NF level but not on UE Context level. 
The solution does not require separate database either integrated in AMF or in a separate Network Function.
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