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1. Introduction
In the CT1#139 meeting, C1-227045 was submitted to propose the use of the CP-SOR procedure for the SENSE feature. Many companies supported this CR but, several companies were concerned about the need for a CP-SOR procedure. So, in this paper, we would like to describe the necessity of the CP-SOR procedure. To this end, the SA1 SOR requirements are analysed first, and based on this, the necessity of the CP-SOR procedure is proved. Finally, this paper introduces how to implement this feature.
2. SA1 Requirement for SENSE feature

	TS22.011 v18.4.0 Service accessibility

[bookmark: _Toc27763608][bookmark: _Toc59108823]3.2.2.8	Steering Of Roaming

Steering to a specific VPLMN
It shall be possible for the HPLMN at any time to direct a UE, that is in automatic mode, to search for a specific VPLMN and, if it is available, move to that VPLMN as soon as possible. This VPLMN shall then be regarded as the highest priority VPLMN as defined by the operator, though any EHPLMN or PLMN on the User Controlled PLMN list shall have higher priority. This process shall be done transparently and without inconvenience to the user. 
If the Operator controlled signal threshold per access technology is set on the USIM, the UE shall only select the VPLMN if the signal quality is equal to or higher than the Operator controlled signal threshold per access technology, otherwise the steering request shall be ignored.
If the UE is in manual mode, the steering request shall be ignored.
If the UE is registered on a VPLMN that is present on the User Controlled PLMN List, the steering request shall be ignored. PLMNs contained on the User Controlled PLMN List shall have priority over the steered-to-PLMN.
The UE shall attempt to register on the specified VPLMN even if the specified VPLMN is present on a Forbidden List. 
This mechanism shall be available to the HPLMN even if the VPLMN the UE is registered on is compliant to an earlier release of the 3GPP specifications.




Interpretation for SA1 requirement

	1. The behaviour when the “Operator controlled signal threshold per access technology” is set on the USIM is defined in the subs-clause “Steering to a specific VPLMN” in the sub-clause 3.2.2.8 Steering of Roaming.




Interpretation 1: It means that the “Operator controlled signal threshold per access technology” is informed by the HPLMN to the UE using SOR (Steering of Roaming) procedure.
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6.30	Steering of roaming
[bookmark: _Toc45387743][bookmark: _Toc52638788][bookmark: _Toc59116873][bookmark: _Toc61885695][bookmark: _Toc122683058]6.30.1	Description
Steering of roaming allows the HPLMN (or subscribed NPN) to steer a UE to a VPLMN or NPN on which the HPLMN (or subscribed NPN) wants the UE to register, when the UE registers on another VPLMN or NPN. This capability can be needed for reasons e.g. reselection to a higher priority PLMN, or NPNs, based on business arrangements.
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The following set of requirements complement the requirements listed in 3GPP TS 22.011 [3], clause 3.2.2.8.
The 5G system shall support a mechanism for the HPLMN to control the timing when a UE registered on a VPLMN, in automatic mode (see clause 3.1 of TS 23.122 [25]) and currently in CONNECTED mode, enters IDLE mode and initiates higher priority PLMN selection based on the type of ongoing communication.
NOTE 1:	Changes needed to support the above requirement are expected to have minimum impact on the 5G system. UE is expected to initiate the above-mentioned PLMN selection e.g. by locally releasing the established N1 NAS signalling connection.
NOTE 1a:  The requirement above applies also to the case of a UE registered to a non-subscribed (standalone) NPN, in order to select a higher priority PLMN or NPN.
The UE shall be able to delay conforming to steering of roaming control information from the HPLMN while it is engaged in priority service (e.g. emergency call, MPS session), or a service defined by HPLMN policy not to be interrupted (e.g. MMTEL voice/video call).
NOTE 2:	The HPLMN policy can take into account the user's preference for the service(s) not to be interrupted. User preferences can be communicated utilizing non-standard operator-specific mechanisms, e.g. web-based.
The mechanism mentioned above in this clause shall be available to the HPLMN even if the VPLMN the UE is registered on is compliant to an earlier release of the 5G system.
The 5G system shall support mechanisms to enable a credentials holder (e.g. HPLMN or subscribed standalone NPN) to send steering of roaming information to a UE for selecting standalone NPNs (e.g prioritized list of preferred NPNs).




Interpretation for SA1 requirement

	
The following set of requirements complement the requirements listed in 3GPP TS 22.011 [3], clause 3.2.2.8.
The 5G system shall support a mechanism for the HPLMN to control the timing when a UE registered on a VPLMN, in automatic mode (see clause 3.1 of TS 23.122 [25]) and currently in CONNECTED mode, enters IDLE mode and initiates higher priority PLMN selection based on the type of ongoing communication.



Interpretation 2: Based on the 5G requirement, SoR procedure is mandatory for 5G system. In order to specify new feature using SOR procedure, modified SOR procedure is needed in clause 3.1 of TS23.122.


3. How to implement SENSE feature
Last meeting, we suggested to use CP-SOR procedure for 5G system. However, we don’t mention for the EPS system how the UE performs if “Operator Controlled threshold per access threshold” is set on the USIM. So, we would like to suggest how to implement “Operator Controlled threshold per access threshold” per each access technology. (e.g.3G, 4G, 5G, etc).

3.1 3G Cases


If the “Operator Controlled threshold per access threshold per access technology” is set on USIM and the USIM application toolkit wants to change its value through remote provisioning service or internet access, the SIM application toolkit change the value using REFRESH reset command with 3G session reset. Then, the UE shall perform the 3G session termination procedure. Subsequently, the ME performs the "USIM Initialization and File Change Notification" procedure and the MM Restart procedure as defined in TS 23.122 [7]. To perform the procedure the MS shall behave as if the SIM is removed and afterwards a new SIM is inserted.

Also, 4G USAT REFRESH RESET (REFRESH reset command with “Steering of Roaming”) command is used in UMTS system same as in 4G cases. After applying the “Operator Controlled threshold per access threshold per access technology” in the USIM, the normal PLMN selection procedure will be performed with utilization for all information stored in SIM related to the PLMN selection when the UE moves to in IDLE mode. (e.g. "HPLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology", "Forbidden PLMNs", "Equivalent HPLMN" and “Operator Controlled threshold per access threshold per access technology” see 3GPP TS 31.102 [40]).

Therefore, we propose C1-230690 [1].


3.2 4G Cases

If the “Operator Controlled threshold per access technology” is set on USIM and the USIM application toolkit wants to change its value through remote provisioning service or internet access, the SIM application toolkit can change the value using REFRESH reset command with “Steering of Roaming”. The steering of roaming procedure might take a long time. Because, this value can be configured after on-going session is established.

When the UE receives a USAT REFRESH command with Steering or Roaming in a form of PLMNwAct list, the UE replaces the received list in the “Operator Controlled PLMN selector with Access Technology” list stored in the ME. 

However, until now, coding of “Operator Controlled Threshold per access technology” value is not defined and coding of REFRESH command for Steering of Roaming for SENSE also is not defined yet.

Therefore, like the 3Gwe propose C1-230690 [1] as for the 3G cases.



3.3 5G Cases


As mentioned above, based on the 5G requirement, the SoR procedure is mandatory for 5G system. In order to specify new feature using SOR procedure, modified SOR procedure is needed in clause 3.1 of TS23.122. It means that the 5G system shall support CP-SOR procedure in TS 23.122. 

Therefore, in the 5G system, only using USIM toolkit is not sufficient. The 5G system must satisfy both the use of USIM toolkit and the use of the SOR container.

As if OPLMN list could be configured by REFRESH RESET command, by Registration Accept with SOR container and by DL NAS transport message with SOR container in current specification, the “Operator controlled threshold per access technology” list should be configured by REFRESH command, by Registration Accept message with SOR container or by DL NAS Transport message with SOR container.

Also, setting of “Operator controlled threshold per access technology” during the registration procedure has benefit for the IoT device having hard time to search proper network. (such as water metering in rugged mountain area). 

Therefore, we propose C1-230685 [2] for TS23.122 and C1-230689[3] for TS24.501.

4. Conclusion

In this contribution, C1-230690 [1] is proposed to use only the USIM toolkit in EPS system and UMTS system.

Also, C1-230685 [2] and C1-230689[3] are proposed to use CP-SOR procedure including USIM toolkit in 5G system. 

Even though, the CP-SOR procedure is mandatory for 5G system but, if the CT1 WG decides not to use CP-SOP procedure in 5G system as well, C1-230690[1] can be used in 5G system for this feature. However, it is not incomplete solution for 5G system.

If the CT1 WG decides to use CP-SOR procedure in 5G system, C1-230685[2] and C1-230689[3] can be used in 5G system for this feature.
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