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1. Abstract

This document analyzes the storage of SOR-CMCI in the UE, and tries to resolve the Editor’s Note saying “USIM/ME always needs to store the SOR-CMCI is FFS”.
2. Discussion
2.1. Introduction
 As discussed in C1-210164, the UE storage of the SOR-CMCI is necessary since the UE cannot receive SOR-CMCI from the HPLMN for some reason. The main reason is, the AMF of the VPLMN is pre-rel-17 and thus the HPLMN cannot transport SOR-CMCI to the UE. In such case, the UE uses the stored SOR-CMCI when performing SOR, as agreed in C1-210275. This information is stored on the ME and optionally stored on the USIM as well (the reason for USIM storage is that the user may insert his/her USIM to another ME, and the USIM still have the information for the SOR-CMCI.).

In the agreed CR (C1-210275) against TS 23.122, the following Editor’s Note was added:

Editor's Note:
It is FFS whether the USIM or ME always needs to store the SOR-CMCI or the HPLMN needs to indicate to the UE to store the SOR-CMCI in the USIM or ME.

This Editor’s Note is added since the SOR-CMCI is dynamically generated e.g. based on VPLMN, time, location of the UE, and therefore always storing SOR-CMCI in the UE may cause some issue in the following scenario;

1. The UE camps on a cell of VPLMN-A where AMF is Rel-17

2. The UE receives SOR-CMCI 
3. The UE goes to VPLMN-B where its AMF is Rel-16

4. The UE receives SOR-Info without SOR-CMCI
Here in step-4, if the SOR-CMCI received in VPLMN-A is VPLMN-specific, this SOR-CMCI should not be applied in step-4. To solve this issue, we proposed in CT1#127e to send “indicator” (indicating whether the UE needs to store the SOR-CMCI) from the HPLMN to the UE.
This discussion paper further analyzes and tries to find a way forward to solve the issue.
2.2 Storage in the USIM
Firstly, we would like to analyze whether USIM storage needs to be updated whenever the UE receives SOR-CMCI in the secured packet.

During the discussion of Control-Plane SOR in Rel-15, CT6 has indicated in their LS (C1-192043/C6-190067) that the HPLMN can decide whether to force the UE to store the SOR-Info in the USIM or not:

--------
The secure packet may contain one or several USIM commands.

, The content of the secure packet may contain for instance:

1. A USIM OPLMN EF update command with the OPLMN list, in such case the OPLMN EF is updated with the received OPLMN list,

2. Or only a Steering of Roaming REFRESH command with a OPLMN list, in such case the USIM’s OPLMN EF is not updated with the received list of OPLMN.

3. Or a combination of USIM commands that would make the USIM to:

A. Provide the ME with the Steering of Roaming REFRESH command with a list of OPLMN for the ME to complete the NAS Steering of Roaming procedure

B. Then the USIM updates the OPLMN file with the received list of OPLMN

C. And finally the USIM provides the ME with a REFRESH (File Change Notification) command indicating the OPLMN file has been updated

With such sequence of commands, the ME receives the list of preferred PLMN(s) and can immediately start the Steering of Roaming procedure before the USIM updates the OPLMN file and informs the ME of the update.

It is up to the Home PLMN to decide which of the above options to be used.

The above options use existing USAT commands as specified in 3GPP TS 31.111.

--------
Such mechanism can be re-used in Rel-17 CP-SOR SOR-CMCI as well and thereby the HPLMN can control the USIM storage.

Proposal-1:
SOR-CMCI storage in the USIM is controled by the HPLMN using the similar mechanism as OPLMN/SOR-Info.
2.3 Storage in the ME

Secondly, we would like to analyze whether USIM storage needs to be updated whenever the UE receives SOR-CMCI.

Now, we would like to breakdown the scenario into two cases: 
1. HPLMN sends the standalon SOR-CMCI (see C1-210416)
2. HPLMN sends the SOR-CMCI together with SOR-Info

In the 1st case above, i.e. if the SOR-CMCI is sent standalone for configuring the UE with SOR-CMCI, the UE should store it since otherwise the NW does not need to send the standalone SOR-CMCI to the UE.
Proposal-2:
When SOR-CMCI is sent standalone for configuring the UE with SOR-CMCI, the ME shall always store it.
Here, what we need to analyze is the second case, i.e. “when the NW sends SOR-CMCI together with SOR-Info, should the ME always store it?”
We would like to analyze the soltions for this issue in the following section.

2.4 Alternatives and analysis of UE behavior when receiving SOR-CMCI together with SOR-Info
2.4.1 Alt#1: The UE always stores the SOR-CMCI in the non-volatile memory of the ME

In this alternative, the UE always stores the SOR-CMCI in the non-volatile memory of the ME if it is received together with SOR-Info. In this scenario, we have an issue in the following scenario:

1. The UE receives SOR-CMCI together with SOR-Info in the VPLMN-A, and that SOR-CMCI is VPLMN-A-specific

2. The UE goes to VPLMN-B, where its AMF is Rel-16 and hence the HPLMN cannot provide the SOR-CMCI to the UE

3. The UE receives SOR-Info

Here in step-3, the UE may use “wrong” SOR-CMCI stored in the ME which was received in step-1.

Therefore, the UE needs to know which information stored on the ME should be used. This can be achieved by sending SOR-CMCI together with criteria of applicability, e.g. VPLMN-ID within which SOR-CMCI is applicable
2.4.2 Alt#2: The UE does not stores the SOR-CMCI in the non-volatile memory of the ME

In this alternative, the UE does not store the SOR-CMCI in the non-volatile memory of the ME if the SOR-CMCI is received together with SOR-Info. In this case, the drawback is, the HPLMN needs to send stand-alone SOR-CMCI in advance or needs to configure the USIM with SOR-CMCI to be used for the cases when the VPLMN-AMF is of pre-rel-17.
2.4.3 Alt#3: The UE stores the SOR-CMCI in the non-volatile memory of the ME based on the indicator from the HPLMN

In this alternative, the UE does not store the SOR-CMCI in the non-volatile memory of the ME if it is received together with SOR-Info unless the HPLMN indicates to the UE to store the SOR-CMCI on the ME. 
Adding an indicater saves resources where otherwise the HPLMN may need to send SOR-CMCI again for configuring the ME.
2.4.4 Proposal
To resolve the Editor’s Note, NTT DOCOMO's preference is for Alt#3, i.e. introduce an indicator from the HPLMN requesting the UE to store the SOR-CMCI on the ME.
Proposal-3:
Introduce an indicator from the HPLMN requesting the UE to store the SOR-CMCI on the ME.
3. Conclusion
Proposal-1:
SOR-CMCI storage in the USIM is controled by the HPLMN using the similar mechanism as OPLMN/SOR-info.
Proposal-2:
When SOR-CMCI is sent standalone for configuring the UE with SOR-CMCI, the ME shall always store it.
Proposal-3:
Introduce an indicator from the HPLMN requesting the UE to store the SOR-CMCI on the ME.
