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Abstract of the contribution: This contribution introduces the option for the UE to update UE radio capabilities over non-3GPP access when UE is registered over both 3GPP and non-3GPP access on the same PLMN.
Introduction
Per TS 3GPP 23.501, AMF terminates the N2 interface for both 3GPP access (gNB to AMF), as well as non-3GPP access (N3IWF to AMF). When served by the same PLMN for 3GPP and non-3GPP accesses, an UE is served by the same AMF. Additionally with RACS optimizations, UCMF interfaces with AMF via N55 interface.
Observation 1: When a UE is registered over both 3GPP and non-3GPP access over the same PLMN,  both 3GPP and non-3GPP contexts of the UE is served by same AMF.
Per TS 3GPP 23.501, AMF stores the UE radio capability information across CM-IDLE/CM-CONNECTED transitions. As part of the N2 REQUEST message, AMF may send the most up to date UE Radio Capability information to RAN. Additionally, the UE Radio Capability is maintained in the core network, even during AMF reselection.
Observation 2: AMF stores the UE capability and passes it to RAN when UE enters CM-CONNECTED state.
Per TS 3GPP 23.501, if the UE's NG-RAN UE Radio Capability information changes while in CM-IDLE state, the UE shall perform the Registration procedure with the Registration type set to Mobility Registration Update and it also includes "UE Radio Capability Update". When the AMF receives Mobility Registration Update Request with "UE Radio Capability Update" requested by the UE, it shall delete any UE Radio Capability information that it has stored for the UE. 
However, it has been observed in field deployments that when UE radio capability update happens when the radio conditions are poor, this NAS signalling over the 3GPP access may lead to timeouts, RACH failures, and subsequently higher power drain. This problem will continue to exist even with RACS, assuming widespread deployments of PLMN-assigned UE Radio Capability ID solutions that require the UE to send its entire radio capabilities in order to obtain the PLMN-assigned UE Radio Capability ID from the network.
Observation 3: In challenging cellular conditions, the UE radio capability update procedure over the 3GPP access can potentially lead to RACH failures, and subsequently higher power drain. Additionally, there is risk of timeouts for the UE radio capability update procedure.
Per TS 3GPP 23.501, if the trigger to change the UE's NG-RAN UE Radio Capability information happens when the UE is in CM-CONNECTED state, the UE shall first enter CM-IDLE state and then perform the Registration procedure with the Registration type set to Mobility Registration Update and it also includes "UE Radio Capability Update".
Thus, if the UE is in either RRC-INACTIVE or RRC-CONNECTED states, the UE needs to wait till it enters CM-IDLE (RRC-IDLE) state in order to update its radio capability. This means a UE implementation may take one of the below two decisions (Observation 4, Observation 5) if the trigger to update UE Capability occurs when in the UE is RRC-CONNECTED state:
Observation 4: When a trigger to change the UE’s radio capability occurs when the UE is in CM-CONNECTED state, the UE may immediately transition to CM-IDLE (RRC-IDLE) state and update its radio capabilities to the network. This may lead to potential call drops in scenarios when e.g. a voice call is ongoing, and a trigger to update the radio capabilities occur (e.g. due to thermal reasons). Besides, transitioning from RRC-INACTIVE state to RRC-IDLE state in order to update its radio capabilities will cause the UE to loose the advantage of staying in RRC-INACTIVE state (e.g. preservation of security/bearer/measurement context, etc.)
Observation 5: When a trigger to change the UE’s radio capability occurs when the UE is in CM-CONNECTED state, the UE may wait till the UE completes its ongoing activity in CM-CONNECTED state, and update its radio capabilities only once the UE has transitioned to CM-IDLE state after completion of its activity. However, the UE may be in CM-CONNECTED with RRC-INACTIVE state for long duration of time (in the order of few minutes). In such cases, there will be a lengthy delay in updating the radio capabilities to the network.
Proposal
When the same AMF serves the UE when the UE is registered over both 3GPP and non-3GPP accesses on the same PLMN, the UE can use the non-3GPP access to communicate the updated radio capabilities to the AMF.
Proposal 1: If the UE is registered over both 3GPP and non-3GPP accesses on the same PLMN and the non-3GPP access is in CM-CONNECTED state, then based on UE implementation, the UE may decide to update its radio capabilities either over 3GPP or non-3GPP access.
Proposal 2: For updating the UE radio capabilities over non-3GPP access when in CM-CONNECTED state, the UE initiates registration procedure over non-3GPP access with the Registration type set to Mobility Registration Update indicating "UE Radio Capability Update" and include the updated UE radio capabilities. Optionally, a new NAS MM uplink message may be used to send the radio capabilities over the non-3GPP access.
Proposal 3: Once the UE radio capabilities are received over the non-3GPP access, in case RACS is supported, the UCMF assigns PLMN-assigned UE Radio Capability ID and sends it to the UE over the non-3GPP access. The UE then utilizes the same PLMN-Assigned UE Radio Capability ID for subsequent transactions on 3GPP access.
Proposal 4: AMF sends the updated UE radio capabilities received over non-3GPP access to NG-RAN via N2 request message.
-	If the UE is in CM-IDLE state over 3GPP access, the AMF shall wait till initiation of the next subsequent RRC/CM connection initiation in order to transfer the UE radio capabilities to NG-RAN.
-	If UE is in CM-CONNECTED state over 3GPP access, the AMF shall immediately update the NG-RAN with the updated radio capability received over non-3GPP access.
[bookmark: _GoBack]Proposal 5: The NG-RAN, when the UE is in RRC-CONNECTED or RRC-INACTIVE state, checks if all of the capabilities activated for current RRC connection are still supported by the UE. If not, the NG-RAN sends RRC reconfiguration message to the UE in order to reconfigure the UE with the updated configuration. In scenarios when the gNB detects the update in radio capabilities makes the continuation of the existing RRC connection not feasible, the gNB releases the RRC connection. In scenarios when the gNB detects the update in radio capabilities does not affect the ongoing RRC connection, the gNB continues with the RRC connection.
 
3GPP
SA WG2 TD

