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Abstract of the contribution: Proposes to update Key Issue #2 and Solution for how to collect the mapping of the UE capability ID and UE radio capabilities
1. Discussion 

In LTE/EPS and 5GS rel.15, the UE radio capabilities is maintained in the UE context in the CN. When RACS is applied, the UE reports capability ID instead of the radio capabilities. The network use UE capability ID to match the pre-stored radio capabilities to deduce the UE’s radio capabilities.  
By now, it is still unclear how the network obtains the pre-stored radio capabilities. People may consider to apply OAM to collect the radio capabilities and the associated UE capability ID. But OAM way has three main drawbacks:

· It will greatly increases the capability verification workload for operator.
· Operator need to verify each capability of a UE to cofirm and collect the completed radio capabilitise during certificate test. However, except for the crucial features, the other featurs, e.g. pre-release feature, are only sample test by now. 
· Futhermore, a UE has multiple capability IDs corresponding different set of radio capabilities, which means each pair of capability ID and each set of radio capabilities needs to be verifired. 
· E.g. it is assumed 100 kinds of UE published each year, each UE has10 pair <capability ID, set of rapability>, there are 1000 kinds of Y/N radio rapability (e.g. each band combination of CA and DC) need to confirmed. 

· The manual radio capabilities verifcaiton is also not reliable and easily to make mistake. The incorrect mapped radio capabilities will make network misjudge the UE and cannot serve the UE correclty.

· For the roaming UE, the operator cannot verify the radio capabilities in advance.
In hence, the optimized mechanism is the UE report the UE capability ID firstly and the network require the UE’s radio capabilities from the UE in case the UE capability ID doesn’t have the mapped radio capabilities. Based on this mechanism, only one UE need to report radio capabilities once and the capability signalling is avoid for the other UE(s) with the same set of radio capabilities.
Proposal1: the UE reports the UE capability ID firstly and the network requires the UE’s radio capabilities from the UE in case the UE capability ID doesn’t have the mapped radio capabilities.
W.R.T., the capability ID will increase along the continuously published MEs, the number of the mapping of the capability ID and radio capabilities will challenges the storage resource of the NG RAN and AMF, since it will increase along with the UE used to visit. A capability management function (CMF) can be took into account to store the mapping of the capability ID and radio capabilities. When lack of the mapped radio capabilities, the AMF can obtain it from the CMF. 

Proposal2: A capability management function can be took into account to store the mapping mapping of the capability ID and radio capabilities.
2. Text proposal
It is proposed to agree the following pCR for inclusion in TR 23.743.
>>>Start Changes<<<<

6.2
Solution #2: UE capability ID indicated in Access Stratum and N2

6.2.1
Introduction
This solution addresses Key Issues #2 (Where are the UE radio capabilities stored?) and X3 (How are the UE radio capabilities managed?).

6.2.2
Functional Description

This solution has the following salient characteristics:

-
UE indicates the UE capability ID (e.g. as defined in clause 6.Y) in initial access stratum signalling to the RAN node, which further conveys it to the AMF using N2 signalling.
-
If there is no UE Radio Capabilities corresponding to the UE capability ID, an indication that the UE Radio Capabilities is not available is also conveyed to the AMF along with the UE capability ID.
-
The dictionary used for translation of the UE capability ID [possibly in combination with PEI or another parameter, depending on the solution to Key Issue X1] into an explicit set of UE Radio Capabilities is stored in the AMF or in a stand-alone Network Function in the 5GC that can be queried by the AMF.
Editorial Note: The indication that the UE Radio Capabilities is not available is applied to the solution that the UE radio capabilities is identified by means of the UE capability ID alone.
6.2.3
Procedures

If the UE is configured with one or more UE capability IDs, it provides one of these parameters in initial access stratum signalling. The UE capability ID and an optional indication that UE radio capabilities is not available is conveyed to the AMF in an N2 message.

The AMF uses the UE capability ID [possibly in combination with PEI or another parameter, depending on the solution to Key Issue #1] to retrieve the explicit set of UE Radio Capabilities. The explicit set of UE Radio Capabilities is stored locally in the AMF or is fetched from a stand-alone Network Function in the 5GC architecture.

If the indication that the UE radio capabilities is not available is received and if the AMF is successful with the retrieval, the AMF signals the explicit set of UE Radio Capabilities to the RAN in the N2 REQUEST message.
If the AMF is unable to retrieve the explicit set of UE Radio Capabilities corresponding to the UE capability ID [possibly in combination with PEI or another parameter, depending on the solution to Key Issue #1] or if the UE’s radio capabilities is available in the RAN, the AMF shall not send any UE Radio Capability information to the RAN in that message. This triggers the RAN to request the UE Radio Capabilities from the UE and to upload it to the AMF using an N2 notification message.

6.2.4
Impacts on existing entities and interfaces

This clause illustrates the changes to existing procedures in TS 23.502 [x]. Only the impacted steps in the call flows are described. New text is provided in italics.

6.2.4.1
Registration procedure
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Figure 6.2.4.1-1: Registration procedure (same as TS 23.502 [x] Figure 4.2.2.2.2-1)

1.
UE to (R)AN: AN message (AN parameters, Registration Request (Registration type, SUCI or 5G-GUTI or PEI, last visited TAI (if available), Security parameters, Requested NSSAI, [Mapping Of Requested NSSAI], UE 5GC Capability, PDU Session status, List Of PDU Sessions To Be Activated, Follow on request, MICO mode preference, Requested DRX parameters, UE support of Request Type flag "handover" during the attach procedure) and the list of PSIs).


The AN parameters may also include a UE Capability ID.

NOTE 1:
The UE Capability ID can be included if the Registration type indicates Initial Registration or Mobility Registration Update.

3.
(R)AN to new AMF: N2 message (N2 parameters, Registration Request (as described in step 1) and UE access selection and PDU session selection information).


The N2 parameters also include the UE Capability ID if it was provided by UE in step 1.
     When there is no UE radio capbilities corresponding to the UE capability ID in the RAN, the N2 parameters also includes an indication that the UE radio capabilities is not available.
11.
[Conditional] new AMF to UE: Identity Request/Response (PEI).


If the UE Radio Capability ID was included in step 3 the AMF uses the UE Capability ID [possibly in combination with PEI or another parameter, depending on the solution to Key Issue #1] to determine the explicit UE Radio Capability based on preconfigured mapping information. When there is no UE radio capabilities corresponding to the UE Capability ID in the AMF, the determination of the UE Radio Capability may involve a query to a stand-alone NF that stores the translation dictionary. If the determination of the UE Radio Capability is successful the AMF stores the UE Capability ID and optionally the UE Radio Capability in the UE context, overwriting any existing stored values.
21.
New AMF to UE: Registration Accept (5G-GUTI, Registration Area, Mobility restrictions, PDU Session status, Allowed NSSAI, [Mapping Of Allowed NSSAI], [Configured NSSAI for the Serving PLMN], [Mapping Of Configured NSSAI], Periodic Registration Update timer, LADN Information and accepted MICO mode, IMS Voice over PS session supported Indication, Emergency Service Support indicator, Accepted DRX parameters, Network support of Interworking without N26).


If the UE Radio Capability is available in the AMF and an indication that the UE radio capabilities is not available is received at step3, the UE Radio Capability is provided to NG-RAN by AMF as part of the UE context  in this step.
Editor's note:
It is FFS whether there is a benefit in sending the UE Radio Capability to NG-RAN earlier in this call flow.
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