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Introduction:

CT1 received the LS in C1-196054 /C4-193793, where CT4 is asking CT1 for clarification on what is meant by "initial registration in a VPLMN" in TS 23.122 clause C.1, and adding the consequences of their interpretation of the term. This document clarifies this term and provides recommendations on the way forward.

CT4 is requesting CT1 to clarify the meaning of "initial registration" used in TS 23.122, Annex C.1:

The HPLMN can configure their subscribed UE's USIM to indicate that the UE is expected to receive the steering of roaming information due to initial registration in a VPLMN. At the same time the HPLMN will mark the UE is expected to receive the steering of roaming information due to initial registration in a VPLMN, in the subscription information in the UDM. In this case, it is mandatory for the HPLMN to provide the steering of roaming information to the UE during initial registration in a VPLMN. Otherwise if such configuration is not provided in the USIM, it is optional for the HPLMN to provide the steering of roaming information to the UE during initial registration (based on operator policy). The HPLMN can provide the steering of roaming information to the UE during the registration procedure for mobility and periodic registration update.
CT4 would like to understand what is meant by “initial registration in a VPLMN” in this context.

Potentially the following understanding was pointed out:
1. “initial registration” in terms of registration types in NAS.
2. Simply meant as the first registration in that VPLMN/country.
As indicated by CT4 (copied above), there are 2 different interpretations for the term "initial registration in a VPLMN" and the correct understanding here is 1) - “initial registration” in terms of registration types in NAS. Whereas, CT4 indicated that their specifications currently assume the requirement as in bullet 2) and their solution is specified accordingly.
5GS defines several types of registration, described in TS24.501 clause 9.11.3.7, namely:

· INITIAL_REGISTRATION


· MOBILITY_REGISTRATION_UPDATING

· PERIODIC_REGISTRATION_UPDATING

· EMERGENCY_REGISTRATION

CT1 needs to analyse the cases where such registration types should be made available in the UDM to be used for SOR operation (and possibly for other purposes as well), and informs CT4 about the outcome. 

Please note that this is a Rel-15 issue!

Discussion:

This section provides analysis based on the input provided by CT4 and the existing stage-2 SOR procedure defined in TS23.122 – Annex C.

1) Analysis of the impact on SOR due to missing parameters exchange in the 5G registration procedure:

CT4 indicates in their LS in C1-196054 /C4-193793;

From CT4 perspective, bullet 1) above does not seem technically possible. 

According to TS 23.502, the AMF requests for subscription data, i.e. “AccessAndMobilitySubscriptionData” via Nudm_SDM_Get, only when AMF does not have the information available, irrespective of whether the UE has initiated “initial registration” as the registration type. For example, in the case:

- 
if UE has registered to a VPLMN successfully by receiving as preferred VPLMN

- switches off 

-
 later switches on and registers to the same AMF in the same VPLMN

in this case AMF will not request for subscription data to UDM, as long as this AMF has valid subscription data. Note that the SoR info that has been previously provided to AMF cannot be re-used, as this breaks the concern on replay attack. 
As a consequence, currently it is not possible to provide the UE with valid SoR info from UDM perspective per every “initial registration” from UE in terms of registration type by NAS, even if UE is expected to receive SoR info per every “initial registration”.

If we consider the following message flow, taking into consideration the SOR solution from Rel-15 and the input from CT4:
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Note: SOR-AF is added only for illustration. Detailed impacts on its operation and API is not intended in this discussion paper.
- Issue 1): 

In today's stage 2 and stage 3 specifications, the AMF does not inform the UDM about the type of registration, therefore the Nudm_SDM_Get does not carry such information in the query parameters, see TS29.503.

To solve issue 1):

 We need to provide the type of registration from the AMF in VPLMN to the UDM in the HPLMN. This can be solved by:

a- including the 5GS type of registration in the Nudm_SDM_Get. However this will only help in cases when the AMF needs to receive the “AccessAndMobilitySubscriptionData” from the UDM.

b- introduce a new service operation where the AMF provides the 5GS type of registration to the UDM every time the UE performs the registration procedure.

It may also be beneficial not to limit the provision of 5GS type of registration from the AMF in VPLMN to the UDM, but rather allow AMF in HPLMN to provide such information to the UDM as well.

Proposal-1: A new service operation is needed to allow any AMF to provide the 5GS type of registration to the UDM every time the UE performs the registration procedure. SA2/stage 2 and CT4/stage 3 are responsible for defining such a new service operation.
- Issue 2):

CT4 defines the API between the UDM and UDR. Here the existing API does not provide information whether SOR needs to be sent during initial registration, see TS29.504 and TS29.505.
To solve issue 2):

 As a consequence of solving issue 1) the UDM will have the 5GS type of registration available and will be able to evaluate if SOR information is to be sent to the UE. However, it seems that the API where the UDM requests SOR's informing from the UDR at initial registration based on UE's configuration is missing in Rel-15, thus the UDM may or may not send SOR information to the UE. This needs to be fixed. The UDR should store UE information regarding the need to provide SOR during initial registration and not only the SOR information and the request for ack. 
Note: The details on how the UDM and the UDR exchange the related information is out of scope for CT1.

Note: in Rel-16, the UDM needs to provide the 5GS type of registration to SOR-AF, which will use this information in its algorithms to conclude if the SOR information is to be sent to the UE or not during the ongoing registration procedure. This needs to be considered in stage 2- TS23.122.

Proposal-2: Based on proposal-1, the UDM should be able to evaluate when to send SOR information to the UE. Hence, CT4 may need to update its API for the Nudr_DM_Query service operation to ensure that the SOR related information is provided to the UDM correctly based on the UE's configuration. 


- Consequences:

It is clear that if the identified issues above are not solved then the UE configured to receive SOR information during initial registration while roaming in VPLMN may fail the registration procedure by not receiving the expected SOR information. This will lead to the UE unnecessarily search for another PLMN, knowing that the same failure can happen repeatedly!

2) Additional benefits for making the 5GS type of registration available in the UDM

As mentioned above, 5GS defines several types of registration, described in TS24.501 clause 9.11.3.7:

· INITIAL_REGISTRATION


· MOBILITY_REGISTRATION_UPDATING

· PERIODIC_REGISTRATION_UPDATING

· EMERGENCY_REGISTRATION

From TS 23.122 clause C.2, the following text is added in relation to initial registration for emergency services:

When the UE performs initial registration for emergency services (see 3GPP TS 24.501 [64] and 3GPP TS 23.502 [63]) while the UE has a valid USIM and the AMF performs the authentication procedure, then based on HPLMN policy, the SOR procedure described in this subclause may apply.

NOTE 3:
The HPLMN/UDM cannot distinguish between "initial registration" and "emergency registration" thus SOR implicitly applies for initial registration for emergency services.
If we consider the solution-1 above, while covering all 5GS types of registration and not limit it to the "initial registration", then the HPLMN will have better control on SOR. Example, send an empty PLMN list and allow the UE to stay and register to the actual VPLMN to receive Emergency services.

There are also other benefits as; if the operator decides to provide SOR during mobility registration, then knowing that this procedure is triggered will help the operator to send the SOR information to the UE.

Proposal-3: Based on proposal-1, the new service operation needed to allow the AMF to provide the 5GS type of registration to the UDM every time the UE performs the registration procedure should be designed to have the capability to carry all 5GS types of registration defined in TS24.501 clause 9.11.3.7.
Conclusion and way forward:

Based on the discussion above, 3 proposals are subject for agreement:

Proposal-1: A new service operation is needed to allow any AMF to provide the 5GS type of registration to the UDM every time the UE performs the registration procedure. SA2/stage 2 and CT4/stage 3 are responsible for defining such a new service operation.

Proposal-2: Based on proposal-1, the UDM should be able to evaluate when to send SOR information to the UE. Hence, CT4 may need to update its API for the Nudr_DM_Query service operation to ensure that the SOR information is provided correctly based on the UE's configuration.

Proposal-3: Based on proposal-1, the new service operation needed to allow the AMF to provide the 5GS type of registration to the UDM every time the UE performs the registration procedure should be designed to have the capability to carry all 5GS types of registration defined in TS24.501 clause 9.11.3.7.

The fixes need to be included in Rel-15. However, if the proposals are agreed for Rel-16, then Rel-15 UEs configured to receive SOR during initial registration may fail their registrations while roaming outside the HPLMN.

Also it is requested that CT1 agree on sending a LS to SA2 and CT4 to consider updating the specifications for Rel-15 according to these proposals. A proposed LS is provided in C1-196181.
