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Abstract of the contribution: Provides a framework for UE radio information exchange between the RAN and AMF, and handling at the AMF. 
1. Discussion
In E-UTRAN/EPC, multiple separate methods for RAN providing UE radio related information to the MME have been defined over multiple releases for a variety of reasons/features, e.g.:

· UE radio capability information (TS 23.401 section 5.11.2)
· UE radio capability match request (TS 23.401 section 5.3.14) for voice support compatibility check. 
· UE Radio Capability for Paging Information (TS 23.401 section 5.11.4)
· Enhanced Coverage information (TS 23.401 sections 5.3.5 and 4.3.27.1).
· The Information On Recommended Cells And eNodeBs For Paging (TS 23.401 section 5.3.5) 

It is likely the 5G system (immediately or in the future) will have similar requirements as the functionality as listed above, and there will probably be more features in the future that require exchange of UE radio related information between the RAN and the Core Network.

This document proposes to create a Framework for UE radio related information exchange in order to minimize the mechanisms for radio information exchange and simplify the procedures in TS 23.502. 

There are three distinct cases of UE radio related information handling in the Core Network. This contribution describes the 3 cases, and provides a common framework for each of them.
Case 1: UE radio capability storage for OTA signalling reduction

Since the UE Radio Capability information can become quite large, it is undesirable to send it across the radio interface at every transition from CM‑IDLE to CM‑CONNECTED. As per E-UTRAN/EPC, 5G system should avoid this radio overhead, by storing the UE radio capability in the AMF during CM‑IDLE state and by the AMF sending, if it is available, its most up to date UE Radio Capability information to the RAN over N2 signalling.

For this case, the content of the UE radio capability information stored in the AMF should be transparent to the AMF since it is not required to be processed. 
Case 2: Specific UE radio capability information required to be used in the core network (Feature specific UE radio capability)
In some scenarios, the AMF needs some specific UE radio capability information to determine if a feature can be enabled, or set specific parameters accordingly. 

An example of such scenario is voice support compatibility as is defined in clause 5.3.14 of TS 23.401. 

[image: image1.emf] 

1. S1 - AP: UE Radio Capabil ity Match Request      

MME   UE   eNodeB  

2 .  RRC :  UE Capability Enquiry  

3. RRC: UE Capability  Information  

4. S1 - AP: UE Radio Capability  Match  Response  

5   S1 - AP UE  Capability Info Indication  


Figure 1: Extract from TS 23.401 clause 5.3.14.
For such cases, it is proposed to introduce a procedure for the AMF to request information regarding compatibility of radio support for specific features or specific parameters. The response from the RAN should provide only the information that can be used at the AMF and, on a case by case basis, provide as little RAN specific as possible in order to maintain RAN evolution independent from AMF. 
Since in many cases, the UE radio capability information is actually stored in the AMF, the exchange should always be AMF initiated. The AMF requests specific information when it needs it and when N2 is being activated. If stored, it also provides the UE radio capability to the RAN (as per case 1). The RAN provides the specific UE radio capability information when requested.    
Case 3: Specific UE radio capability to be provided to RAN during paging request (Paging Assistance Information)
This information should be separate from the UE radio capability information, so that AMF does not need to retrieve this information from the UE radio capability information, which should be transparent. When the AMF receives this information, it includes without modification in any subsequent N2 paging request message.

Examples of this information may be preferred cell list, UE category, coverage enhancement information, etc. 

	Proposal:

It is proposed to capture the following 3 cases of UE radio capability information handling and exchange between the AMF and RAN, as a common framework. 

· Case 1: UE radio capability information storage at AMF.

· Case 2: AMF request of Feature specific UE/RAN information and compatibility

· Case 3: RAN provision of Paging Assistance information


2. Proposal

It is proposed to include the following text in TS 23.501:

FIRST CHANGE (all new text)
5.4.x
UE Radio Capability handling
5.4.x.1
UE radio capability information storage in the AMF 

The UE Radio Capability information contains information on RATs that the UE supports (e.g. power class, frequency bands, etc). Consequently, this information can be sufficiently large that it is undesirable to send it across the radio interface at every transition from CM‑IDLE to CM‑CONNECTED. To avoid this radio overhead, the AMF shall store the UE Capability information during CM‑IDLE state and RM-REGISTERED state and the AMF shall if it is available, send its most up to date UE Radio Capability information to the RAN in the N2 REQUEST message.

The AMF deletes the UE radio capability when the UE state transitions to RM-DEREGISTERED.

The UE Radio Capability is maintained in the core network, even during AMF reselection. 

The RAN stores the UE Radio Capability information, received in the N2 message or obtained from the UE, for the duration of the UE staying in RRC connected or RRC inactive state. 

5.3.x.2
Feature specific UE/RAN Radio information and Compatibility Request

If the AMF requires specific information on the UE radio capabilities support to be able to enable a specific feature or set a specific NAS parameter, then the AMF may send a Feature specific UE/RAN information and Compatibility Request message to the eNB. This request may be transmitted standalone or included during N2 activation.

The AMF includes a list of features, including for each of the features:

-
The Specific Feature for which it needs information. 

-
(Optional) Additional information required for the RAN to check compatibility. 

The response from the RAN includes for each requested feature:

-
Feature compatibility at the RAN

-
Additional parameters (dependent on the specific feature)
5.4.x.3
Paging assistance information

The paging assistance information contains UE radio related information that assists the RAN for efficient paging. The Paging assistance information contains:

-
UE radio capability for paging information:

-
The UE Radio Capability for Paging Information may contain UE Radio Paging Information provided by the UE to the eNB, and other information derived by the eNB (e.g. band support information) from the UE Radio Capability information.
-
Information On Recommended Cells And RAN nodes For Paging

-
Information sent by the RAN, and used by the AMF when paging the UE to help determining the RAN nodes to be paged as well as to provide the information on recommended cells to each of these RAN nodes, in order to optimize the probability of successful paging while minimizing the signalling load on the radio path.

The RAN provides this information during N2 release.
END OF CHANGES
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4. S1-AP: UE Radio Capability Match Response







5 S1-AP UE Capability Info Indication
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