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1.  Introduction
As per the current requirements in TS 24.501 and TS 24.301, a network-assigned UE radio capability ID is valid only in the PLMN that assigned it, and is not valid in ePLMNs of that PLMN. This is because SA3 indicated to SA2 in LS S3-191599 that “SA3 discussed several potential threats and concluded that for security reasons the UE Capability ID should not be associated with an EPLMN”. 
As a result, when the UE moves to a new PLMN, even if the new PLMN is an ePLMN of the PLMN from which the UE is coming, the UE will have to perform, when in 5GS, a mobility registration update, and when in EPS, a tracking area updating procedure, to signal the UE radio capability ID applicable to the new PLMN, see the following excerpt from TS 24.501 and TS 24.301:
[TS 24.501 subclause 5.5.1.3.2]
The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update by sending a REGISTRATION REQUEST message to the AMF,
(…)
x)	when the UE is not in NB-N1 mode and the applicable UE radio capability ID for the current UE radio configuration changes due to a reselection to a new PLMN or SNPN, or a revocation of the network-assigned UE radio capability IDs by the serving PLMN or SNPN;

[TS 24.301 subclause 5.5.3.2.2]
The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,
(…)
ze)	in WB-S1 mode, when the applicable UE radio capability ID for the current UE radio configuration changes due to a reselection to a new PLMN or a revocation of the network-assigned UE radio capability IDs by the serving PLMN; or
2.  Problem statement
The requirements described in the previous section apply even if the UE moves to a TAI of an ePLMN which is included in the UE’s TAIs list.
Consequently, in case the UE moves to a TAI of an ePLMN which is included in the UE’s TAIs list:
· a pre-Rel-16 UE or a Rel-16 UE not supporting RACS will NOT perform a mobility registration update or tracking area updating procedure
· a Rel-16 UE supporting RACS will perform a mobility registration update or tracking area updating procedure 
This puts the Rel-16 UE supporting RACS at a disadvantage in terms of power consumption, since in the field reselections between ePLMNs at a rate of up to 15 per minute have been observed. It will also cause a Rel-16 UE supporting RACS to generate more signalling.
3.  Proposal
In order to resolve the problem described in section 2, since the UE radio capability ID is of use to the network only when the UE goes to connected mode, it is proposed to delay sending of the applicable UE radio capability ID in the  ePLMN until the UE needs to go to connected mode due to pending user data or uplink signalling. This can be implemented by:
· removing the requirement for the UE to perform a mobility registration update or tracking area updating procedure with the new UE radio capability ID when the UE moves to a new PLMN or SNPN
· this is to avoid additional registration/tracking area updating procedures when the UE moves to a TAI of an ePLMN which is in the TAIs list

· for 5GS, adding a requirement for the UE to include the applicable UE radio capability ID when performing a mobility registration update triggered by entering a TAI outside the TAIs list
· this will ensure that the UE signals its applicable UE radio capability ID if:
· the UE moves to a PLMN that is not an ePLMN of the registered PLMN
· the moves to a new SNPN
· the UE moves to a new registeration area, after having moved to a TAI of an ePLMN that was in the TAIs list
NOTE:	no corresponding change is needed in EPS beause the current specification already mandates the UE supporting RACS and having an applicable UE radio capability ID to set the UE radio capability ID availability IE to “UE radio capability ID available” in a TRACKING AREA UPDATE REQUEST triggered by entering a TAI outside the TAIs list.

· Defining a new EMM/5GMM substate of state EMM/5GMM-REGISTERED called “UE-RADIO-CAPABILITY-ID-UPDATE-NEEDED” which the UE enters when the UE moves to an ePLMN within the registration area. In this substate, the UE initates a mobility registration update/tracking area updating procedure instead of a service request procedure if pending user data or uplink signalling becomes available.

Corresponding CRs to TS 24.501 and TS 24.301 are provided in C1-203224 and C1-203225.


1

