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1
Discussion

The 5G system is introducing a new set of functionalities with respect to the EPS. In particular, aspects that have an impact on the identities considered for the 5G system are:
· Support of potential different types of subscriptions: this requires support on the type of permanent user identity considered in the system for authentication, subscription profile retrieval, etc.
· support of a variety of devices: this has impact e.g. on the identities used to identify the actual physical device

· support of a variety of accesses: this has impact on several mechanisms, from authentication to the type of information that the UE and the access can provide to the 5G core network.

This paper discusses the requirements regarding the 5G system identities, and proposes a set of identities to be considered in TS 23.501.

1.2 Identities Related to the UE

Three types of identities can be identified in relation to a UE:

· Permanent subscriber identity: this is the identity that the UE used for authentication and subscription profile retrieval by the AMF to enable the UE to access to the system. In EPS, the equivalent is the IMSI. This can be referred to as the Subscriber Permanent UE Identity (SPUI)
· Equipment identifier: this identifies the actual device. In 3GPP systems, this is the IMEI. This is referred to as the Permanent Equipment Identifier (PEI).
NOTE: the term Permanent Equipment Identifier is introduced to align with SA3 discussion and terminology.

Not all identities may be in use for a UE in all cases, and in some cases some of the identities may have identical values.
1.2.1 Subscriber Identity

1.2.1.1 Use of IMSI
In EPS, the subscriber identity is the IMSI. It can be argued that continuing the use only of IMSI in the 5G system may be against some of the 5G systems architectural concepts, like the support of a variety of access technologies (which may not use an IMSI at all) via the same 5G core network.
However, the use of IMSI remains important for devices using at least one 3GPP access technology for a variety of reasons, including:

· compatibility with EPS, for interworking and roaming to EPS

· compatibility with charging and accounting systems based on the use of IMSI
The IMSI encodes, besides the specific subscriber identity, the identity of the Home PLMN via the MCC and MNC. MCC and MNC remain important for routing of signalling and identification of PLMNs.

Proposal 1:  An IMSI is one possible type of SPUI. 

1.2.1.2 Use of alternative identifiers

In the following discussion, a 3GPP UE is considered a UE that operates at least one 3GPP access technology (note that a 3GPP UE may also have non-3GPP access technologies). A non-3GPP-only UE is considered a UE that does not use any 3GPP access technologies. 

Also, in this discussion, a 3GPP subscription is a subscription with credentials provided and managed by an MNO. A non-3GPP subscription corresponds to credentials issued by an entity that is not a PLMN. 

Other scenarios are being considered for deployments of 5G systems and for subscriptions. SA1 in TS 22.261 has stated:

8.3
Authentication

…
The 5G system shall support operator controlled alternative authentication methods (i.e., alternative to AKA) with different types of credentials for network access for IoT devices to allow new isolated deployment scenarios (e.g., for industrial automation). 

As an example, the following scenarios are relevant to the 5G system:
· a 3GPP UE using a 3GPP subscription (i.e. IMSI-based subscription)

· a non-3GPP only UE using a 3GPP subscription

· a 3GPP UE using a non-3GPP subscription (i.e. a subscription not based on IMSI)

· a non-3GPP only UE using a non-3GPP subscription. 

In order to cater for these scenarios, choosing only the IMSI as the permanent subscriber identity of a UE is limiting. Adopting a more generic permanent subscriber identity that can have multiple formats, depending on the use case, enables to cater for multiple scenarios. 
This paper proposes the following way forward:

· Define a Subscriber Permanent UE Identity (SPUI) which is used in the description of the system functionality in 23.501 and in procedures in 23.502
· The SPUI can have multiple formats, including:

· IMSI (for 3GPP UEs and for 3GPP subscriptions)

· Non-IMSI (with format to be defined depending on the use case, FFS until SA1 and SA3 work is completed)

· The system functionality description in TS 23.501 and the procedures defined in TS 23.502 refer only to the SPUI and do not specify the format, wherever possible. Note: for some procedures and some functionality, there may be differences depending on the format of the PSI. 

· The SPUI is in the format of a NAI 
· This enables a variety of subscription types, since multiple types of identifiers (e.g. IMSI) can be converted into a NAI and, and SPUI in NAI format representing an IMSI can be converted in the legacy IMSI notation for use in EPC.
· Optimizations are anyway possible, since a UE sending an IMSI in place of a NAI is still compliant with sending an identifier in a NAI format, and therefore in case of IMSI-based subscriptions only a NAI will be sent over the air.

NOTE: with the adoption of an identifier of this format, size is of concern both for over the air signalling, CN signalling, CDR, etc. However, the advantage of this type of SPUI is greater flexibility and the ability to support a variety of use cases.

· When a UE presents the SPUI to the network, it is necessary for the network to be able to distinguish the type of PSI that the UE is presenting. Therefore, a PSI Type must be provided by the UE together with the PSI (Note: whether the PSI Type is coded as part of the PSI is a stage 3 detail to be left to CT groups). 
Proposal 2: in order to cater with a variety of device types, subscription types, and deployment/use cases, a Subscriber Permanent UE Identity is defined. The SPUI can assume different formats for different subscription/device/use cases. The UE presents the network with an indication of the SPUI format being used. 
Proposal 3: in order a variety of scenario, it shall be possible for a home network to assign multiple SPUIs in different formats to the UE. 

1.2.1.3 Roaming scenarios

It has to be noted that, no matter what the SPUI format is, the SPUI must always convey an address of the home network (e.g. MCC and MNC in the case of IMSI) to enable roaming cases. Specifically to enable signaling request to be routed to the correct home network. Moreover, the presence of this address may be needed for CN node selection, together with other information.

Proposal 4: in order to enable roaming scenarios, the SPUI needs to contain the address of the home network. In case it is provided, this must be in the format of MCC and MNC. 

It has to be noted that, even for non-3GPP credentials not based on an IMSI, the entity issuing the credentials could get an MCC (e.g. a generic MCC like in the case discussed for MTC, where MCC is decoupled in this case from the geographical representation of the MCC) and possibly an MNC, allocated directly to the entity or provided by an MNO partner of the entity issuing the credentials. 
Proposal 5: in order to enable roaming scenarios, in the framework of release 15 an SPUI in IMSI format must always be allocated to a UE if roaming needs to be supported. 

1.2.1.4 Interworking with EPC

Interworking with EPC is being defined for the 5G system. The UE SPUI needs to support interworking with EPC, and therefore the UE needs to be able to present an IMSI to the PEC and the EPC needs to have an IMSI available for the UE e.g. for charging, billing, etc.


Proposal 6: for interworking with the EPC in release 15, the UE shall be allocated an SPUI in IMSI format. 

Proposal 7: if the SPUI is not allocated an SPUI in IMSI format, in release 15 the UE is not allowed to interwork with the EPC. 

1.2.1.5 Use of multiple formats

It has to be noted that it is FFS whether there may be scenarios in which a UE might need to provide to the network multiple formats of the PSI, e.g. if a UE has been allocated a PSI in the form of an IMSI and a PSI in a non-IMSI format, the UE provides both to the network. 
1.2.2 Equipment Identifier
In pre rel. 15 3GPP systems, the ME is identified by an IMEI. For 3GPP UEs in Rel. 15, no reasons have been identified as to why an IMEI cannot continue to be used for UEs that use at least one 3GPP access interface.

However, as described above different types of devices and different use cases need to be supported. Some devices may not have an IMEI allocated and may rely on different types of device identity.

Therefore, similarly to the SPUI, it is proposed to define the Permanent Equipment Identifier (PEI) as the identifier of the physical UE, and to allow the PEI to have multiple formats depending on the device type.  
Proposal 6: in order to cater with a variety of device types and deployment/use cases, a Permanent Equipment Identifier (PEI) is defined for the physical device accessing the 5G system. The PEI can assume different formats for different device types and use cases, however if the UE supports at least one 3GPP access technology, the UE must be allocated a PEI in the IMEI format. The PEI is presented by the UE to the network with an indication of the PEI format being used. 
2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * Next Change * * * *
5.6
Identities

Editor’s notes: This could include describe different types of identities – permanent and temporary identities.
5.6.1
Permanent Subscriber Identity
A unique 5G Subscriber Permanent UE Identity (SPUI) shall be allocated to each mobile subscriber in the 5G system.

The SPUI can have multiple types, including:

-
IMSI 

Editor’s Note: other SPUI types need to be defined depending on the use case, and is FFS until SA1 and SA3 work is completed.

The SPUI is in the format of a NAI. 
When the UE presents the SPUI to the network, the UE shall provide a SPUI Type to indicate the SPUI format.
Editor’s Note: whether the SPUI Type is coded as part of the SPUI is a stage 3 detail to be left to CT groups. 
If multiple formats are supported, the network may assign multiple SPUIs in different formats to the UE.

In order to enable roaming scenarios, the SPUI shall contains the address of the home network. The following scenarios are possible:

-
SPUI based on IMSI: the address of the home network is the IMSI MCC and MNC

In the scope of Release 15, in order to ensure roaming between 5GC networks, the UE shall be allocated at least an SPUI in the IMSI format.




For interworking with the EPC, the UE shall be allocated at least an SPUI in the IMSI format to enable the UE to present an IMSI to the EPC. In the scope of release 15, if the UE is not allocated an SPUI in the IMSI format, the UE is not allowed to connect to the legacy EPC. 


5.6.2
Permanent Equipment Identifier
A Permanent Equipment Identifier (PEI) is defined for the physical device accessing the 5G system. 
The PEI can assume different formats for different device types and use cases. The UE shall present the PEI to the network together with an indication of the PEI format being used. 
If the UE supports at least one 3GPP access technology, the UE must be allocated a PEI in the IMEI format. 
In the scope of Release 15, the only format supported for the PEI parameter is an IMEI.
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