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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<<<<

5.2
Key Issue #2:
Where are the UE radio capabilities stored?
5.2.1
Description

In LTE/EPS and 5GS Rel-15, the UE radio capabilities are stored in the CN when the UE is in CM-IDLE and the following principles apply in terms of retrieval and storage of UE radio capabilities:

-
The AMF/MME stores the UE Radio Capabilities that are forwarded by the RAN in a N2 or S1 message.

-
When a UE establishes a connection, the AMF/MME includes the last received UE capabilities as part of the INITIAL CONTEXT SETUP REQUEST message sent to the RAN.

-
Usually during handover preparation, the source RAN node transfers both the UE source RAT capabilities and the target RAT capabilities to the target RAN node, in order to minimize interruptions.

-
UE radio capabilities are not transferred during inter-MME and from MME to AMF (and vice-versa) mobility but are transferred in inter-AMF mobility inside 5GC.

This key issue investigates whether, the UE radio capabilities will be stored in RAN or CN and how to collect the mapping of the UE capability ID and UE radio capabilies. The NF(s) where the UE radio capabilities are stored will be determined depending on the conclusions reached for key issue #3 "Management of UE radio capabilities", and specifically whether the signalling optimised scheme applies to 5G System only or both 5G System and EPS will need to be considered.
>>>Next Changes<<<<

6.X
Solution #X: How to collect the mapping of the UE capability ID and UE radio capabilies
6.X.1
Introduction
This solution addresses Key Issue #2 (Where are the UE radio capabilities stored?) and Key Issue #3 (How are the UE radio capabilities managed?).

6.X.2
Functional Description

In this solution, 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 in the network.
Both the NG RAN and NG RAN store capability ID and the radio capabilities 

· AMF:

· The AMF stores capability ID in the UE context for the registered UE. When the UE from idle back to connected, the AMF provides the capability ID to the NG RAN.
· The AMF also stores a list of mapping of the radio capabilities and the capability ID, which could be used for all of the UE in the AMF. Due to storage limitation, it is up to the implemention for the AMF to store or remove some of the mapping of the capability ID and radio capabilities. 

-  NG RAN: 
· The NG RAN stores capability ID in the UE context for the connected UE.

· The AMF also stores a list of mapping of the radio capabilities and the capability ID, which could be used for all of the UE in the NG RAN. Due to storage limitation, it is up to the implemention for the NG RAN to store or remove some of the mapping of the capability ID and radio capabilities. 

· When a new capbility ID without radio capabilities comes, the NG RAN obtaines the mapped radio capabilities from CN and UE in order. 
-  An optional CMF (Capability Management Function).
· stores the mapping of the capability ID and radio capabilities. 

6.X.3
Procedures
6.X.3.1    Without the mapped radio capabilities

[image: image1.emf]2 Initial UE Message

(Capability ID without radio 

capability)

UE

NG RAN or 

EUTRAN

1 RRC: capability ID

 information

5 Initial Context Setup Request

(Capability ID without radio 

capability)

AMF or MME

6 RRC

：

capability enquiry 

(capability ID)

7 RRC

：

capability info (capability 

ID and the mapped radio 

capability) 8 capability info

 (capability ID and the mapped 

radio capability)

No radio capability for the 

capability ID

Capability 

Management 

Function

3 Radio Capability Request 

( capability ID)

4 Radio Capability Request 

Failure(No radio capability

 for the capability ID)

No radio capability for the 

capability ID

No radio capability for the 

capability ID


Figure 6.X.3.1-1: NG RAN obtains the radio capabilities mapped for the capability ID from the UE
Step1. During RRC procedure, the UE provides the capability ID information to the NG RAN. 
Step2. The NG RAN indicates the capability ID to the AMF. When there is not the radio capabilities corresponding to the capability ID, the NG RAN indicates the capability ID without radio capability.

Step3-4. When CMF is deployed, if there is not the radio capabilities corresponding to the capability ID in the AMF, the AMF enquiries the radio capabilities from the CMF by the capability ID.

Step5. When there is not the radio capabilities corresponding to the capability ID in the CMF, the AMF provides the capability ID without radio capabilities to the NG RAN serving the UE.

Step6-7. The NG RAN enquiries the radio capabilities from the UE by the capability ID. The NG RAN stores the mapping of the UE capability ID and UE radio capabilities.

Step8. The NG RAN indicates the capability ID and the mapped radio capabilities to the AMF. The AMF stores the mapping of the UE capability ID and UE radio capabilities.

Step9. When CMF is deployed, the AMF indicates the capability ID and the mapped radio capabilities to the CMF. The CMF stores the mapping of the UE capability ID and UE radio capabilities.
6.X.3.2    With the mapped radio capabilities
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Figure 6.X.3.2-1: The Network has the radio capabilities mapped for the UE capability ID
Step1. During RRC procedure, the UE provides the capability ID information to the NG RAN. When there is the radio capabilities corresponding to the capability ID, the NG RAN uses the mapped the radio capabilities for the UE.

Step2. The NG RAN indicates the capability ID to the AMF. The AMF stores the received capability ID into the UE context.
6.1.4
Impacts on existing entities and interfaces

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

6.1.5
Evaluation

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

>>>End of changes<<<<
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